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FATEHT FT AGeA

9. FFITHT & fAqT 7 FTT IT FIAT ATTHF F41 7

TR gwag el F 39 S OF F AT 9T JERT TR
FATEH F IGHL & AAF G5F ACHT & [T | JE-ATHT FY
srfemar & fagra' & avarg § @ 9137 9gd SETC——FGAT AT
D sere—afemy § s e w5 aul ¥ goF faug § aga ==
g W g feg AU faww & f5 s@iew-fagrt & @vaed | Sear
AT FT W ATAE—IETE I W—AE § 1w a3 f
BFT AT Gwred WY § HifE Falew guHT & wEwd awy g | 99
# Fae 19 a9 &1 91 O A A6 AT G FAT 91 @i 39
o= fe 3 og T S Tand 9 T4 §, AT 97 auargEs
7g e FT T3a1 § 5 T faaa & am W § A% Faw 93
¥ Qi A TS A3 Al =S axg aww awT g | PRy enft 9% W
Dx-AF T Aran fF agd smEww & @9 foar g 3T awafas
weT HaT 21 6 o 7 auaan § fr ag o freaeg s o @Far
fir aafy fradt w5 aarfeal # ifos fawm & aga faea @R wgeaq
gafa g i & quifs o9 g Wifawsi #1 @A F afaa F7 oqar
G O AT qF qF q WIGF geA F ARAGF T97 3 G B GAAT
# faogo £ saAd 4, wifs Fed F far @ @R & T & v
F1 sifeqed g1 FAT & S T 57 FT | GHART FT WA HT A6
F& 7g W Fg1 o %t § 5 {E A1 W@ ghe § e o awg
femtor sriedt & famm A0 gom &1

1. Theory of Relativity 2. Quantum Theory
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Iq W qAA T4 g (% fow fam faqmm § 0% & q@iedl &1 w@w
gam a1 39 fa7 gAR Ay fawm A wfa # faw § guw & aa-
fak Wiz & four a1 99 fem fefafes (Rfaws) wifas s
faame @R wer ga<a A Afw 7% fgm T A7) g 9w Tww T AW
T el #Y W eqea: spwa At gen v 1 QYfgw s & gfagra 7 o
T I3 TG FA Qg R |

ST e g1 T § SEET I FT AR AW A gH 9 §9 9rS)-
#1 ghodr fred ol g1 3 F e w1 apEwwr < farfafea
W 7 gd a8 aamn 41 5 a8 fer oF famme oifas T & v
21w § gEw fafww ww ¥ gt ¥ qwr w1 ¥ @R §
gHaA™ Jat afkadal ¥ S ¥ IuET R gaTd q9e gl aFar
AR rRfe feafa & avary & g9 7 g7 ) fagraa: ey wfrsy
7 g1 gFaarer gafa ¥ fawa & faogs oy smfa o ) o @ £
fooeg a7 g o s e afcheqarsl o frik o ¥ s smere
&t & FT A T A | 37 afcrerare § oF ag W A fF s
AR F1" & fog oy a1 deam § gn ov awe ol A1 s
FH FT TIA AT FI § 98 T §g° AR smafkadt § 1 fagraa:
T A { qAT WTE T F1 ATeAGAT qHET forbeadt TeATeHE
afFaTel & qEAT A Gt § 1 Fod WifeE s & awe afome
(Afcda=a ) s Y €AY e & FO-ATE H QAT T ¥
ET a9 & F g 9 & | W 7y w1 & i fawfafesa faem
q Il o qat S e it st et ¥ '7 § wee
gE oY T 3™ A wreom o= s off 1 s afafafet & afy-fmmt
FT AT 9 TAT oY )

g Ften-Afan" & gfeenn & qer a9 frod &) P &
FieH" & AfeaeT 7 (FaHT Seore @i 0 9Ea® | ST AT HAT 9397)
a8 I fafed & 6 o o) F1e & smeamm & gfeemr & qu

1. Descartes 2. Space 3. Localisation 4. Space 5. Time 6. Rigid

7. Energy 8.Momentum 9. Derived 10. Velocity 11. Kinematics 12. Dy-
namics 13. Quantum Physics 14. Quantum of action



-3 -

T o F gfe § oF R # dudd g1 AT g
F qui | a1 &1 gfeewron F1 ST & gFar §, g 9 v R
& o & ar A1 B QT FOATEF SIATAT ST G | ATRTT A FTS
F GEq A AfAFS TATIATYESF SEEAOA TF FFR 7 eafaw e
oo § foad afeome s TeaTereaT #1 q9TaAT 8 a1 awar | faeda
zad TfaRe SEaed F A [E FOHT TARHF ATRHH § A
fagraa: € 7 &qor Y aromet # Qo fae § 1 3atew fag
F Ao s F1 aue o aee § 99 3 & o faed sfasd 7
¥ el us #7 & 4IST a7 957 SWN fFar 9 | WY F I9IR F
gRAaT-ar 1 ST &1 greeman & faena afafmaar & s’
AR TR ifF momaffagmomg @@ @R
smF 7 qfomt & afafea ag f swfoe & s & fv afafafa
1% Tar famm 78 & fomwr o wifaw s & 1 feaofafesa aifet
H ag w foar mar ar fF o § QAare faeamel &7 ey '
FEYGT g1 AT g A 3Ed gra faeamEt o) @on” #Y afermng
far g amq & fawar 67 ot a= gt € 5 ¥ faeamw awqa: avaw
T A | T F T8 AT g § TN FA & I1K SIH F5 7
Wiaw-fagral & g § & afg-fasm’ A faar 7 awfa g€ v
faeg Faten-fagra # fawg &1 @ R fem fagraa: ar7a 7@ §
FfF ATHTT AR FTS § spaeamod, sy afafafy #1 90 G §, F9e
Tfgasfas sfaaet g fafeaa @ a& & e G s awar g
fiRT <Y g7 oIt Fow< @ fF o weasl & seaaw & foq afafafa
FT ITART Ia: AFETT & qar & | g o aamr-ameda gem
AT # FATSHT FT ATUTT gram § A% (AU A g Fga1 q3a1 § f+ fo=r
nfafafs & a9eq gadF FON F SEFL AT FT TAT TE@AA T H
foar strar € ag @=ar EE )

feafafesa W ¥ 1@ & @0 y=ow afcwer ag § f5 efos

1.Static idealisation 2. Dynamic 3. Heisenberg 4. Uncertainty rela-

tions 5. Classical mechanics 6. Displacements 7. Accelerations 8. Dyna-
mics
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geArl & TAAEs qeag ¥ fou dwfas s Sww o Amg w3ar
§ SR R UEAT-YaTg | gears faad & anfaa q@tauaret @
TEIAAT ¥ YT FI [T AT § 1 AR T= A ag W fosam St &
f garnfem st 7 oF fase a9t ofemor § 8R &R gew #< f@
ST EFT & | TS qfAETS) geATs § av ag 9 wer T 949 aga-I9
O S &, fFeg o #§ SET A gt | AR SrReaa S
NG F geH AT g fawon F gra wwfa & war § fF e &
A F1 Freafawar #1 ag fafaa gfomm gar § 5 &/ e
1 f o Srafos ufyr £ 99 F 597 ¥ & 59 fAem-awy sw
wfeat 7 fFer s Oft & 3o afiadw & srar &1 sfas aurdarEs
It #g g & & o afy & gro fmr &1 s o) &9 § gand
FAEATYT WIT g1 T SqF A9 &t qiFar #1 a5 qfeony gar § &
3w afw & agfa” fag g wft & gra o9 fom &t s e
fraif &t € ag ago ot &) fodiww: ag s & f el ot
Y gfma Tfzdi F1 OF a1 QU7 FUTIATgEE AT ST 9% | 99 g9 a9
TFa & 5 BFr & aoiew ¥ afge & o il fasma & sEael &1
T R FTE A Fedr o ywe 39 frw # gfafea s
sraear & frafxor &1 At &Y oimar @ | fpmr & sraal & e
& fou ag smazas & f g ToTorE srEear grae ST &) /g Tfar-
U F1 q9aE (TEe) M & | Ry O afv-wsg a1 auad 99 @
3g fywwg & dgfma ga) Ai-a9g & 909 O9 # J@EHT aAr
v &1 I sma & feu Rl frama & W faee awrfae oo
FaT & U fou Fiedt &1 afaca oF fafma sw 7 fea dar
fratfa fx 3o g @@ R fafafea e F g9 & St afewegmmd
good 4 399 ¥ @& F1 9fquy & S €1 3w a9 & qfonw s
qEEAT &

gEq ag T faear § fFoaamw femema & amEe R
faama & guray faaww & fou o= afial &1 99 smas § S99 ¥

1. Precautions 2. Bohr 3. System 4. Conjugate 5. Exact
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AT ¥ AfF FT AW A TATIATIES &Y &1 TGN 9wt | gA AV Ag & 6
frrma =t ot o stafos af w1 S & sfus qad s &8
St & stfus sifafaa sod dafma ged ofe & sl A &
grEfas gearel #1 IERHAviqar F gred § YEE AR Td9E wifaw
fasm A aga AgTaqw SFax 41 & S § | s wifaw faww |
Y50 fagraa: a1 ag avag o1 5 e foma & sagdl & @
AR o gafwa wares afie 1 faifa swaer oo & -
afes 79 F T foFY aeadt s 9x 39 fA & S sEedr gearer
g SUF g FOR' AT F FIT 98 A & 9 @ | R eor ¢, a®
fry faspra Y ofews wfeat & am x, y, ... %1 9@ 9@
34 9 98 v i =7 ¥ Tar 9% 9 5 el axadt qut o s
Tferdl #Y 999 ¥ 9% FAT AE X, v, ... AW JET | 98 g wifas
aar afers fagral & Ao TSl & &7 97 I9 GHHO B T
U T AT | FIATT TATHT B GTT WS T TEATH F faoge wwagE
TEIfFT # T graraeT & 3T sraiq wiwer faly @ fRit s aaam /@
2 fafgg & 3R Sgd 1 909 @ wfase 787 gt T "Tom & &
I 99 war Y gite g o e gn afos seamwsi &1 fafaat
Fgy & | fFg 3@ ovmdm grf & fou amaRie sEear s @ A%
et & qur I sgfma afadm wfel F avfes aEt #1 g9@g
A ATTTF § | #R Faien fagra 3w S T #1 J9qHF Jqomr § |
T FTOT A MFfAF gearst & qora-+ 0% Afas fagrat
AT FX G AT &AAT & qEAeq A WfaF A7 (FH Y 79 I q
agat #Y) e | aga ast afeww & mar g R o e, 9%
frma it srefos wfal & a9 gu A § F@ien-fagea F SER 39
afrard sifafraaar @@ & 81 = s Hifors =we ¥ 98 -3
a8} aar gar & S afat F A Rl aead o X 9T g1 | 98 e
T8 g G & {6 fo) o aror % A gu ww et fafase gei
& qUaT g, T9 ara Ft yiwar et &1 o aml @ wifaest #y

1. Rigorous 2. Determinism 8. Spatial 4. Probability
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ATt & qrfaTfors &7 FT T AT & SAF ITAAL A AT A
F1 graey o« faorfaftea frafaarg &1 s-wror g 98 | T )
AT A2 FAS TAHAT FT Garey g FF FGT g0 I qaqT IF §, 39S
aqr & graey T & Fatew § ofeaea ¥ Saw sfqfmaar ¥ sfaws
g gFATE | 3 T Wifaw famt & graey 7 S AT ST o S9E
o agd a97 afEdq g1 § | gu faxamw & fF o af@ds § awed
Tt afcomat w1 QU a3g a9Ea § oY aga 3 W |

daifes wifas faomm & smufas fae & @ O fa=mrdd Y svw
fear g faasT ISTART sreaea =0T g~ ot dIg F aq # qfqFar’
AT gE ROt FY SfaaaT | 999 98 g 1 & 39 a9 F T
far fr aGr-aitET & farm § 79 Faten fagra A s & faam €
IgH FTFTSAT R TG FY GG AT HHTT R F1S § FFEqIT
A gfafaee T sEedTd g afgE g | T SAE SRE
ag § f Sex geansil ¥ sfqwe au & fou g7 91 & aTomsit &t
IAUAL SR FET daaqs a1 €, g 5 ft 7 sroond oF g1
¥ w7’ § Fifw AP g gAR Aicasw A A1 9fqeT a9q § areafaswar
F U § 99 QAT FT TF g9 QUG START FAY G fFAT S e )
e & fog aroamfas sifas fasm & agg a9 ger @ St
ast # § faar faa=m 3w Forsrer #1 areon # agaar & & fFar
ST gFAT § AR sEfer ag aron Nfawa & fou sufcasy qaeh o1
FEFAE | THT A TN H GO WY A qgHEAT HSATAT & fAawT F
for Iaet & sfcarsa &1 afc awafaswar 9X 57 AT aTonsi &
oY TF 7 QU FORAT ¥ ITAW AT I @Y gE w1 QUi safee
AR g | foeg aega: AT & ad west ¥ fadew ¥ fou 3o
g2 F I fag g § o) aeea quia: faedt g o oft afcfeafa
F oA T TF FT AR FN I FT ITN faFera: aredT g1
TE qT ATHT-FIAT FFeATI R gfafase qaTenE stEer F avary

1. Complementarity. 2. Limitation of concepts 3. Wave-mechanics
4. Corpuscles 5. Waves 6. Complementary 7. Irreconcilable 8. Excluded
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F oy &1 Fforsil o) TGN A qroelt F aWe & T greong Y
“gfege”’ &1 zad sfafe v 9 IowT 39T fF W M w R A
RO # ag TR qFET W § | qg Ta g bt g F 39 & IR
faret sfaedl @ @Y a9t B T 78 v 1 TTFT FIOT ZH ITS
& Far 9% § | A1 afeeE Sfoedl #1 geasr qrAAT A g ar awar
fir At afasdt &Y QU Famd g9 F fou Aravas g gEw sEdl
FT OF qT A TF &Y &0 I 1T AT FEF A1 § AT qg AGeAaar
N afaE e # greeeew & sfafeEdar F oean & g
gt & fFm ¥ maien ¥ afiqa W & i smanfa § )1 W OTER
aryfar d@ifeas TR & fasm § aten ¥ snfasHe F1 Ag@qr
GHTT AT TISEAT § THE T ST & |

arg g sfanfea afegqerad @ areomsit % @ifaagar 7 afre
grey g1 wfrET, a@, arwreng fawg ar giafess warers sEearst
¥ q¥e wfaeq s & seaitw arA § 1 aga & fawai F v q seRft-
FTOT IFT GG, § A aferrea: awafas fag g &1 6T ot sar
IrfiraT §faa idt § | TaF Oy AIERTHor #F Araar g9 ‘afeqes”
JTRITHTT T AT F gra Nfa ) Wae I gnag g ara gt
Fforrelt F1 sfeqea awafas § Fifs I sfeqa o1 7 37 ¥ aga-ar
GTATHAT FY rear g Y § | Ry w sAw gearell § g wfrwr-ww
a aga-ge four war § WK F9% TO-ET & gFe gar § | gAT wicass
o aga-T® AT SR F1 (AT FTaT § F aeg-a<al ¥ o
qeft #1 faefa @ 7 q1 aud 3 € fog I oY sy @rard &
AR F a afige = § awafasar &1 GFQT GFIET Y guITSE @Y
FL THA

gA T gfeewn ¥ 3 aRihE qEaaw # ad gee dareq-
WfeF faam & fawm i G5-@ ai fraeh § aga afus ow@r a8
FCAT AT | 39 TE0% A 9 J9F 39 Tl A § TF-0F F ¢ fame
foa=rmT qur qur aieT 3 w1 sEes gd o 1 faae gee agt a7
fear & a@r T A 98 AW ¥ for gt § B wEen-fagra #
Irfirar fradt T2l €1 39 A dge Wit fawm Y @y afs
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Saw R SR et qrATfaE Wifaat # saw A §, fee
T frfaare = & gard gfte-dmr ) fawfia &3 faar & ok &
F£ 7 faamust # ft o far § e g ame e
wiaer sfg & freamag qar faamm @ | 3@ Freor aaen-aifad |
Fa fagast #v § & g g =TT | ag a1 ot gEeFT ATl &
fou sTaer avg & W § )
3. faeafaftza gifay s Wifasy afases’ am §

o9 gH &7 7 a8 far 1 e § 5 saien—dmnfas 4 gfee
7 3@ gam gwe faesfafea ity qor st &1 @ &3 ©
mr g1 fom gt & fou s fwiwr o o o) A gy
F g qTE I & G & I &A A Twraa: a9 Y & fammt
FT qeq SH-F1-@l g | F@edt & anfase § 9 foi F qaw avewd
frawit srgar saifwdia swr-faamt & fael & goar e ag A
TEL g1 @t | 5 W R fram #7 aomee” afawet # f wife
g% fafaamea: & omar & (3R waw g # fFdr q fedr #ifc &1
aferren fafeg war & ) a9 gn o= fafesm aform & s &2
g foma 1% AT afeweqar a5 T8 FT gt | afg GQqr 7 gar v
foret e &7 famm g & A @ aFar a1 g 9y w=or aw'
geia g f o sfis g & s oY derfeas aromst F For
gd ag AT a3 f5 92 ¥ ganfia fraw afesen: @ oo 9 aalg
AT F TARN FY FATHAr | o€ afg FX W 9 o 39 frwy Ay
Feaar afuF FaTdaTgEs A Ag &Y 91 g | fawm & e
# T|T F% G & T € | T TR g2y snfad wwra-fase &
(9T TFTH FT G JWEHAF THA) TAIATGAT FeaTfad g 9% 9 K
fazama g a1 fF ¥ i @ § qafy o fw faada & gem &
AT TFTA F TC-ET FT AfAFR gomr ST 37 78 A 997 £ 3
fram ¥aw afteea: & o § | 39 ST afaweT # fafe & &
faar qatae fady & fawmm & swfa @ewm g€ § 1 fom waeit &1 fawm

1. Approximation 2. Geometrical optics 8. Verification 4. Diffraction
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grq Aot & Frrafor &Y o & ¥ SuEEA S & g 9ETs T H
agt & iy 99 ¥ faamea waat § afafoee s fod o &)

faoafafizsa aifmY o Wi o ot s w@ien Wk #
gfafase qud o1 gwa &1 facafafea aifs qur wifewr @1 fmfor
I AT F7 vt ¥ fAC gom 41 Y R AW AR &7 7
6 WA §1 ¥ 79 gEe (wnew) &7 F fou it W 8 feg
9 g9 qTHTIfaE §F § A% AW § a« fawfaften famw # aormr
Fatedi & Afeaea & Freor Hifaa g St § | TaT 6% g § ¢ g
& @i & faam froais & gra T gu B & d@iew &1 A9 g
AT AT FT YT FETIT €9 § F7 & | FqIq F@eH I7 q9
Tzt Y JAET A DT E S AR AT ARSI &7 | 9T Sy
g Faienl ¥ sfeae F FRw W faAwaR grewwan #r afvfEaarei
F FTI0 S fei” IO S & F AT &F FY T ATEATH 7 Z@q
B2 gy & 7 ST g 99T & W) ¥© AT | aEg@ 99 AfEa
SEfTE Wyt AT e Wt sreed & Bk g & fmd arn faafafea
faawi %71 g geq @ifeq @ar § |

sya: gaen-fagral @1 gfe ¥ feofafea aifa ok wifad
fagTaa: T a7g ¥ TA0 TE AW TS | FTHIROT et § S
WABT F FTO I AAATGAT T SFR A q<@ F for awit § fF wme
HUEE ¥ Svg ATAH AfoHed TWAT ST qFaT § | Ig a9 6 Jnfasw
st Y 9 frafaa g @1 freeiw & fed geenfya fagra
R gty frow s@i-F-al i @ w©Y § fFg s 39 faew
FHT Y geAri & fou Swunh afswel & & § § aor qway o7
T § 1

YR AAT & F @Al F1 g@aT 9 g9 ¥ fawfafea
FifaT T AT § st qear faars [ § SO avw gF ag wea
FT YA g qFar § 5 “awga: F@ied @ foaaen weea faan s &
I I g &, i g e 8v § fofafer it sk

1. Planck 2. Constant 3. Unit 4. Perturbation
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Wi g7 § @R fodiva: 5w &7 & S99 SwEetE Sww ar §
IOW FieH F QITT § YT F 91 wFar 1’ g g@ faww @ =@
I Y QAT gH AEAEIT A HISH G| §9Y 98 @Y qreAmifas
iR afeet Wfasfaam § gum wAgcaqw svEE sk wfasy
FrTEE* § afeqer & § qaient #1 afrEd rfr § sk faer
FAFY EIAAT F A A AT QUi T § | R T Amddw
AT 7 A 7=fy Fiew AT Euar F T a9 H A 7 Iuferd
gframr srfafeaaar & F1=or awehe & W@y § Jarfe ¥ farmme o g
g ok o7 sfeae ¥ oy fagraa: 3 g9 qformw W Sufera @@
G en e a3 § | aaft agR & T FE T SFE-
T AE AT a9TY I A S ANE SRAE STATET § HE
FAY AE AT | I ATFS FAT F FATEH FT AW AR SR 79T
wgfas faam &1 & Araas A § )

1. Nuclear

*ag qrg Z@ 99 9g fear Wy a1 | /A & angfas scasfiao § I
Wil e @ T @ fonaraRTio ST & B i aRamfa qur At Wi
faara 2t s 3 fraw R oo @ @A § 1 (9 Az tees F Sigr mATAT)



agar afi=sr
faxfafsa aifsst

9. wfafafy qar wfafazm

AT 72 =TOaT faoge & a8 § fF 3w agy oy ofeer &
faoafafesa afa-fasm & fagral &1 @99 § o faomwr ar ga&r
ASEAT FH FT TIA FL| AR & 399 TF &1 719 & fou @& Qi
gea® T qat qé gnir | gwE sifafe ag Fw w5 sfafted faae
98> &Y X IF & | & 3@ F% OHT (AT 191 9% FIR FAT AR § v
g8 wega fawa & gftzwmr & T=F @ q=dr g )

datfas aifadr At gt A 3@ faug @1 &Y s s sl
# fefag fean mm §—uw Qv afafafs & sema @ik gEa afa-
fastrr &1 oremme fay arfgay’ o Fga § 1 afqEr = AT uw faEw
&7 3 | faofafe aifaa & @ fonew = 9wt fG=r F5@r sEws
g #ifs g8 S7 afedeaarsi ax srarfea & foa% fama & gw wfawr &
ag> & Ifa #x 9% g F Faen gfewm & sm 3 gia-aa @ wen
gt | g § wfafafq 7w § R SO s afafawm & sremae
¥ gy T AT quAr T § ¢ afearwr & see afafafy & fafa-
faer s’ & geaw § 39 Afqdt F1 eqgw AT qE@r g A FS F
Sag # qEOd g W € | a8 emgw oAy afadt & ifas ot ¥
a7 T F9a7 M@ gar &1 afa-fasw & 97 & afafafy &
AT FIAT U TATATITF ATGH ST & FMH Ta9T Th-807a e SR

1. Classical Mecchanics 2. Kinematics and Dynamics 3. Statics
4. Three-dimensional Space



] Wfaw famm 7 wifea

grar & T st § gmare fafee afet 1 e semmm s Al
ag 95 Iorr o R R Fo & o) e fremt & s s afe-
feafa & o X Y i aega: IO T & | qg gftewvr foraer &1
wraTfas w@t T A g1, TR WizEw o G af e afva § famar
qH I FTS § 98 TGTH qigars Afeent F1 {F e w8y @
a1 gg @ yaw & € 5 wfvas fafafede (dermaas) o= a
ZRATST T T 3w () O 19 & &9 6 &9 ° o7eqde T gohdT
g ot #1o & aerew faa frar o0 awan €1 faeg @19 &w ifas
FEgAT FY AT (A FT AAAT FAT 9124 & a9 qg T Ifeaq gxar
g fF s gar et sruws areqa § SHagrvan & | asqa: Tfatata
¥ afa-fasr & Faorfafea g § g3 ofererar ffze & 5 Bfafade
I R w1 & e deaw # Wifas gt 1 stawamE SA
Wifaw aeget & fasit i (Fa7 5299 ) & Ta67 €9 H 49T g1 T
a fafesm § £ St arameon wifas Aoy aeqd gar = @) faeww
g ITET A TR AR FTS § e fawr Ffeas F g & awar
21 TR awgeii—fadiua: o aegsi—a i A & a1 gw sw fafafade
ATHTT FT FoUAT FH & T0A gU g f5a# T awq¢ srafeaq & o w6
geget #v fafew afedt & gm0 & & F19 & warg @ SEE A AT
Furdar-qu afomar Y ¥ 8% ) v gy faag @onfaw & 5 o
aeget & fau datfas aifa A fafy woadt & o S8 & 79 qwea
wrea g1 foma gw quitfaa § 1 faeg ag scaea amefas sfasw o afe
qramurfas Wifqa & faam & areey F1 & g &1 o o g9 a8 99
& 5 fafafadt smma & ok 710 & WifaF awgel & sEeame &
FPEATIAT FT 750 F qS FOTHISAT AT SFATIR €T § goH! aeqal
& fou +ft sofafaa = & faenfa fFar s aar & aeqa & e
I F77 t Fawfafed amd g7 9xw-gew aegel & fou s@ A a8
£ AR o IAHT IWE FE & 70 g7 oaw gfqaear i sfafemaansi
1 ST FIAT ATITAF &1 47 € | Jar a1 Faed fagra 1 a99 ufas

1. Parameter 2. Function 3. Mass
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faferemar &1 oW 9% gH 3@ wx aX sfaw fawaragas fawme wr
T | W TG AT qg QAT AT & qateq g {5 Hifqw awgeit # vl
& Ui o1 sremae & fou faofafesa aify 7 v ant agor fFar ot
az fo@ g=sw afwerr X Mo a1 SHOY S@QT F9@ QT
AEdE Fegsi & fou & giafEa g

3. geafarg & wfa-famm @t gz % fqaw

AT AT FTS F A | AifaF aEget F1 gurdaEE et
FTA T TATEAT FT AT ATHL FAwfafesq gt s srewmA s
TR FaedT § T Ft & ford Wi awg 1 gerwe” av Sgeig
7 g1; feg faeame Sherita & wifa-fasme & (et & ecdreor & sreey
# &Y aurfa® ifadr § 357 #7 4@ S A 9 T 39 TH6 R Iw6qT
Y AT § qF 37 FT ARG FLAAT FT TN F FAAT GG § A I
qTST F sy waredt a7 Wifaw-famm & fae zew #1 afeeie qo-wfn-
F1et & FHIT F & § fafAq F1 F1 oo # @4 a7 zemfag ¥
afa-faam @ sa% dofas sAuET & fou smamme amew g 7 QY
T FT A ar )

ger-favg & wfa-fasma 1 s safeafaa’ & fw & g & s
yaTe 99 aF R gen-farg o fel ave Bem & o A 9% @9 9w
qg T F FATE A ST AT syaar feafa Fy sraear F1 - gl
AT & | FH ¥ FH 9% IfF 39 97 Y 9479 § 7 99 zeu-favg ¥
TR I fAsms-aaT & 3T Oad #7 qdr § v asem-ant #87 §,
AT T FF A AAS AAT-TUG A AGG & | T TS TA1 F AfwwIear
Fr agreat fae g Fr it f—Fm Gfafada srrm a wfer gt
FT e AT Srar & Sua1 e auaT F FIO IO aF a0
fraamer® 9@ fA0er T & ST AT A% =S g § AT e A §
qLS-GT § THA FET §

srafeafaea & fagra & s @ gaa-famg #71 af7 &3 Wrew

1. Mass 2. Discontinuous 3. Inertia 4. Systems of Coordinates
5. Galilean System 6. Coordinate axis
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XA & 1T SqaT A7 ufeaddt XAt § | AT FT AW T &Y T IR SEH
sFedT T e Fgen €| o 48 GHA ST 9gq mTtas® g
afa 9§ zer-farg X A 99 AT @ AV W 9% FT gfomw qg g
5 ST AT g3 ST | TR o S axeaw afererant & F Y
T g a8 7% & fF 3 1 arewrfes afEnw 99 #1 sund g § o)
faaw & sfus safafra F a0 ag w=-fag @ af@aw &1 G0y
FIAT & ST &1 3] I-q&-HIT & 0 FT A WY ST g | T
TFX TF Efeafaed s (A9t 59-99) F Fra I qe-fag A
afeafaa 3 A yafa s gt § 1| woa: ga-fag & afa-fasm &1
7% 97 77 &1 a1 §—NAH &9 9% Fo4-faeg T @R I IR AT
3% ¥ IU% ZUWM FT W 3 § I WIS & aq9€ g7 & | T
o W AW @ g fF afa-faem § zemm & s, feeewr @
zen-farg 1 afgdg sfeesm & ofwefiaa @ §, a” § afe g §
s, 99 Fa-farg & gfafea wam, THA-99, T a9 @ F afe
FI A 39 ¥ GF | I A0 IT AT F ATHS § foww qfarAta #;1
afq-faam & qaadt gw=r Smar g )

zag-farg & feorfaften wfed @< ag aa & & 99 fag
F FAAH FT R ITH @1 3 fF f FEEIE FEed F PEES
T & qEFUNF GUCH & gUa< g1 ¢ | afK g9E & g7 AWt ¥ fou
TAF T X a% A9 gAe foar s a1 gw gw-any Gfg St
F 19 sEFe-qAFwEl & g9 F1 go fAare gen fma am afwt
3w fag ¥ fadas' W Gofes afg &1 oF s&a@ 979 g6 a8
Famar & % afs fedy afers oo ox fagandt & @41 S99 #re-
I ST AFAT FFAFESAT F AT A g1 Al I FHH-HT FT G
quie: foifa’ grar €1 srafg afs fflt WY oF e ) R senfasg
FT €I A1 AT 19 GAA I A7 IAHT OET AfG FT AW gOI:
T g1 a8 af e T A #1 aaw g 5 genfag an fafa-
foq afa-famm Wifas fafaar @ aferes & q@ar @@ §1 @

1. Hypothesis 2. Acceleration 3. Component 4. Corresponding
5. Second order 6. Coordinates 7. Derivatives 8. Determinate
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gfiwerar & sE afs Wifes s # aowm feafa F avaa 7 1o
It &1 T faaa g ar e smr feafa & faua 7 ffma s &
wiasgEm gwE gt ATy |

7gt oF AT ara ft Fg a0 Sfaa g1 we-farg Fr s fag
A 9 F FTOT IGHT THA-GF TAY @7 21 et g v Cxfatueda s
# ¥ Us-fafnfilg giqas’ 7 F=090 FE@ &1 T F JIAF
faeg aX g% ¥ forg @ &1 e Fer-farg T) gSar § @€y aRadi sa-
geq & § grarer saar afa &1 faffa Fxar § )1 e ag g
T-GT FT AFAUI Fae AT THA-TT T &Y FaT g | {6 0y ag Fgr o
Twar § fF amwqa § saF) afq THA-09 F s fweadt Ry F au-a7
qx WY yEefea Sy § | ity anea Wifas aweani § qre:
TH-AF FT AT § 36 TH o qfaaq gar g & ma-ag &
Y farg 9R F@ FT AW AT § semafeq Sfq@w F qo-Ami § @aT
TE T | UG TG I GgHT HSAATS! HATATHT A Al T THE @
STt & fow oo frY fovra® &1 sgeaw gran & ot o fre ot favg
9T q9 FT1 7ed 39 fawg & wama & foeft fafaree wom” & waon” & awmEx
grar g g9 ar ug & fF sauar Y afom 7 a5 08 ¥ & 9 feuar
st & 5 faemnie 9o fam fag = =T § 9y s s W |
zu-suR faafe fFar o aFar &1 wfer g & vaw fag @
TS FT A9 THA-9T q feqafea qfaz Ry & fovg & ami @) gy
&Y sEofem war & TEaw e & fawt & gro o e o aw
AT FHT F4T g At frgoan € it 5w fagra & s fadt
7og-farg & arafas wA-T9 Ay afa-fasma F fwt g fafese oe-
qq FI I Fq: wead! Fferq THA-GGT § ot F@& & foffa
frar orar € AR afa w1 3wy foffa &3 § awafas awa-w
¥ s frFead! R R &1 wwme Wt fafgg wmar &)1 g feeafa-
fesa aifrt § S s fawerorare® &1 fd ) F8 W A T a9
AT it gea-farg F THA-0w & afkfa’ g ox smafeam €1 SR

1. Data. 2. Continuum 3. Potential 4. Function 5. Gradient
6. Principle of least action 7. Singularities 8. Finite



% Wifaw fasrm § wifa

F fou am difve fF gorfarg & Ta-09 7 81 ¥ fogamr & 9@
@ faar mar €1 afs Taw-aw 3w fox & ¥ 7 & smar & a1 o) ara
T T fawsroar THa-ag § 1S fFER Sow a8 s ) fanda
Tga gfs THA-v fox Y X & s=aa: e § qmar & avag | ar
ST ST wafeq war § g9 a8 FEa & 5 s fer & R ¥ 9E-
d1 w7 St g 1 freg Faeofaften aifaa & o9 a@ @ Fon ff @@
F AT FFAE F 99 ST F oA gea-farg 1 wfq 9@ o7 ¥ afkfwd
O qT HafedT o7 81 & srfeacd 9X SEaiaad &1 9%l g | &9 Jaaeal
FT HgTa I GHA 7 AT THAT § FAME IT° F ATHT AR & HI0rH1-
7oF fAaea’ 7 399 e gvag g R qar-rfadt” wfasr 7 st §2
a9 AR GUL 39 TR | QA FO0 99F @@ afwa ot fas s
£ | zou-favg & fax wfafeq aifsdm adfwwn & gra zeo-fag & afa
F1 aftfad Farer &1 afasa afadi #oaon 39w gt g1 T
& aget a1 uF faez afar’ & forger am g9 § o) faxafafssa aifer
# zaar afomay ag & fF 95w gen-farg & gem-Am 9an & #T MES
g | 39 ufwr 1 7gea afq & @i § & SoOw gam § | it o
THYFH FT g FEh< AT uFaq {67 7 qo6ar & % q97 &7 Fro-amer
YIFS-TOTF" Fea-farg IR HETG a@ & g% @Al g1 IHhe § fF
faoafafee fagra # g afaea ofa afafed afs &1 ¥ =gam &
TOF TR §EF U FT GLEAAT & AT FT T G | T AT FAHT
FY gFfaat § a7 W srax fewré 3o § FifE i & G afa e
fafaee zan-farg & fasir wfosra i &1 s F=adY )

TEY aTa I gEa Al (i) 9% st @ g oy o gw s dfna
FTAH | ag uia sfaes” § i g ageaqo sawat 7 a9 far fave-
oA ¥ ST EIAT § SHA I/ HT FT F19 I 1949F £ | afg Joaw
farg o= fvra & Fre-arier afaa A€t gt & a1 afg-aiwn & g
ag aferm fasear & f5 zea-farg & samar g fafeer o7 fafae

1. Young 2. Interference experiment 3. Corpuscular interpretation

4. Wave-mechanies 5. Vectorial quantity 6. Momentum 7. Differcntial
cocfficient 8. Energy 9. Scalar 10. Potential function



famfafesa aifxa )

ufa &1 79 79 Y gafa § s g 9X 9= @Ar g1 4§ A
FEATE A AT F 0 F A1 WAES R 7ea-farg & sqmpam-fag o)
& fava & g & qUa g & 94T ag afqer qar feafas’ s=tedt
F SIS & aUa gar § | T9 WA fawa-oa el ge-a feaiet &7
& s fafa & fafase qur o=t = et & 1 afodt wmar § ag waw
FFS E | TG FT & (o0 St AT gH AT G § A AW A AfAtwy
oI R/ gequt quy fava @1 faforea: afqwr aroomstt & awew
q g AT ) fva FT a9 ¥ GvEeg Toe & g ) g8 aqr a4 ol
ATaRas g fF aifay Y @ w1 S w3 St FY g T 6" )
Wifas fasma & wegwa a2 foar &1 fa s foi o1 #ro-anie
AFT T T & T FoAT AL A § I wFR Atz feedt v fadarw
FY T fova 7 A G939 T g1 a1 HaRT FT JIURTS A6 WY 3=
AT & | 59 a1 q FT A HAT & AUSHT § UF {a5T THIL FT GFEA
WE FAT §—3ol1 &1 Graey 13 & (Aaar® q g AT T & qUHT F7
qraey qrEEg freari 4 8 | smifeear-faga’ & gra 3@ gy &1
argey afs glafeaa & o & =fs == fogma & oot ok qaw &
i dues oF fewaen et Greae-agie’ & 99es 7=
fox ™ &1

7o famg A1 aifat & go a7 AewAqd Al w1 qfaa gar
g1 felr o fovg & of@: wemfarg & @3- (91 oW & 997)
F oo ady &) wfmat & W T W T o) A #y afafad aronsit
F ZoqwT &Y T 97O & GEHed § 9T gt g | 48 99 & {6 o
I I3 g & qrder qo-SA FiEF" EA1 & a9 7 H9TF TAW ATFS
g &) e gitrn ™ § o qw T Aged gatetad § |

q8q | 47 F2 g4 & % awaq fagra § saws afg-asts
et w7 fmfor e o & &1 afafadia gronst § g 533 I
Feq 1 fowg &1 deaa: afad aTomst F Sivew ¥ R s )

1. Constant. 2. Kinctic 3. Potential 4. Conservative ficld 5. First

integral 6. Expression 7. Theory of Relativity 8. World-force four-vector
9. Moment of momentum 10. Central 11. Celestial mechanics



A Wifaw fawm & wifa

A gv 2@ fF argfas Faten fagral & & vl ado P s &
e g g1
3. ga-farg-faral &1 wfg-fasm

zeg-fag & wfa-faam & g0 a8 a1 %7 § 5 9% &w o¢ @R
T AR fag ) g w1 AW fafma § 1 feg il
AT STt & JTEI St go-A7 R ge-farg OX FW FaT §
ag @ ¥+ gaa-fargall g IU g7 § | W TFI gH TTEd: e
THTEFT ge-fargail & (Al T Feqar FTAT T3q1 8 X I qHe
wfqat #1 favr F q3ar § | g gfte § ag gue afes AW &t
gAY & FifF = faww &1 vas zeu-fag = fFm & s=w 2
fargeit & gwra ¥ faenfya grar € iR @ faeamm &1 ag afcoms grar
g fF et o we-favg g o ger-famgell R o MaTe TR 9@ O]9
s g 1 e o dfus gfesior & g wwenn a3 &9 # s&g@ o
AT | g9 It Fgl F g+ geu-farg & fou waw oo o) geram
AR @R FT TOAES ¥ T FAATS JRANE I F 0T g g |
TTEa: ) 98 99 99 e & o seu-fargell & Tl O srawfEa
grar & | 33 yaR N ders seu-fargeii & fava & fou gf 97 N geg-
favgett & 3 N fadaiat & Fre-ame fedig 5o & 3 N sase-awiiso
FT g9 qrq g omar g 1 af fa au fRw v s fem ¥ g
Zag-faegall & v A1 3T g7 AT & a1 T faRew gk Far
& zq g9 #1 qua: faoffa g st & aFar § 1 #R 38 TR
¥FS TF geg-farg F1 wfa & fog o #ifaw gr-faoffqar enfea &
THI § TR AT qea-fargat & fasra & fog oY fawafa &1 ot & 1

ze-faeg-fasrmat &1 aifedt &1 srewme EE-aeR” X faA o FA A
A& T g1 91§ 1 a8 T & & F rwa d 9w fAww & qwed
faegait &1 wifeg aren” & grar €1 Az fa o) aTer 99 7 o @
g1 a1 57 farg 1 afq 97@ T@wwF AT =T AT FAITT g &)

1. The Dynamics of Systems of Material Points 2. Order 3. Deter-
minism 4. Centre of gravity 5. Weighted mean
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ag Fifrdr 7 fafase ot & 99 snas T v afonw g oy R ek
st £ gwar & frow & g @ frr oan § | = few & erER
F1% zou-farg & famm a@ el omr 2oy @ o= @ man € 3% AT
2 fadq ao @ Y & R ST € | 919 99 fw | feafast st faewme
B & a= 9 faw &1 Aaed a8 wH 31 ¢ 5 ag forfaw st 39w o=
Fer-faegeit #Y qrafer gfat o)X & sasfag gt § o) ag afeemn
Hifaw gfeewior § aga @rnfas Wt g1 @ s gg FitEr §
e v wifq &Y foffa & 7 qwear < wwi & fenfsa 1 ST qadr
g1 98 QU Ea-dvr F Al F1 e % foar omar § ok @@ S
TeE-a & afea: fawm F g & afa &1 semae e e g gia-
=T qRAT A CF T @@ F gT Ag AAAT GHFL AT § |
zer-farg-fama & w3 & wifq o< afomur a8 & & @ fem &
sFma-fargeli & qan F1 sArfhd AT gar § | AT fag & g m
IR AT F EEAT F AV § IGHT AGAF qAAT § | I D A daq
AT AT AT T ISTAW graT & | 3R vy &Y ot § 939 uw afaw
Wt frfase wgar & St fafirar ser-famgsii & afaw s=ifelt & oW & aax
EITE | ZTHT ATH TAF favg & FToAAM F AR AT F [ & EwRST
F AR & oy F gE} grar § ) freg afe frem fers &t saEr
It | U Wi feafas st &7 oY grar § S T i & Wit 7 fave
T & 1\ TgeT WnT @1 99 feafaw setel & e F Fue< grar § S
FFQUT fThT O STATEE T TRl 99-87F & FI0 Noa® 7eg-favg A faemm
gt § 1 feafowr st &1 gwr ww w9 ze-fasgait A areaf It
g St Qa1 fargsit & waiw T A qeafw feafas oot & S &
TR T & | ST IH-EH F AWT H dAG qg @A AW {7 fawrmmr
AT & | g9y sfyw Jeoay a1q I8 & (I areata feafas st
saF gaa-fag ® so-aem arifia feafaw ol & e & =0 &
frafe adf @ aFdt | TaF smE-TTEE” faggm & fou feafas
FAT FT TF THR FT GRG0 § o w1 99 weu-fargat &

1. Action 2. Rcaction 8. Potential energy 4. Rational Mecchanics
5. Geometrical sum 6. Expression 7. Square. 8. Mutual energy 9. Inter-
acting 10. Pooling



g0 Aifaw faam & wfa

farea &1 0 TR & g &1 arar € | feafow st F o oww v Ag
HHRIGU THT 0T & S G ST AT gea-fargeti & fawmat 6 orafos
T ¥ qEAT ST § A T F grw R arg-am # safeaa areafE
sfafrar-§m zea-fag aem § s swEs fAem & fafewar oo
grir g1

geg-farg-fagmi & afg-fasm ax & o aeget w1 afq-fasma smar-
t@g ) 29 awgd 07 wer-fargeli & awir g€ awedr o qwar g fomer
qreeafe gieat age a2t gt it 37 gAl § TFq A0 v s
1Y oY g9z g9 &1 Fea-fargelt 1 eafiw aw safus ag s €
qreenfer gt & smfad! g & o fFy ot S| axg &1 &
TAF G 9T FAS & TS & T Ao g awar a—F97 39 g
& farelY oY g9 farg & A= fadai® @ 9w fag & afea: awg &1 -
e fruifia F3qaS @9 F197 | o7 gHE S I aEgHi g
oA 37 fafas aegedi & a9 7 #:3 faoF aoa F faamme & @@
ufuF-gens grast &1 faaem arsda §ar § 1 freg e ger-favgsit
gra ¥ 3 aeqe fafag awsly sd oaF wfq-awderen & oo F&
39 geg-fawm F afg-wiwwr a3w few o @ §)

T TER qreamfas d@ifas faem @ o & 0w & g &y
A’ HLAAT WS S aegeri & aifAwr #1 fawr e oA
TEY I AT @ T FTHAAF ER [F GHIR AU GTAT F g9 e4e
qfeamor &t aegen #1 & 99T Fq §; 7 5 geu-fargstt 11 fadiwa:
AT T &1 1 A v o B F g weami o awfa & s
7 afwgfe oy € SoF afusia ww 7 o awgei &1 & Sww v
AT & | AT SF-AEE aEgE WK faRua: o awget & Sewit &
ZTU gA ST FT0E SA § Sl #7 agrEaT ¥ gn geu-fawgel &Y afaq &
frrait 1 oY faorg F3 § 1 ofR uF AR fei & iga @ oW 9%
g aEgel @ gen-faegelt g fafwa W gw oo wifss it &
q: fre ST gy € 1 T F A aaeg € 1S aee) A ad @

1. Parameters 2. Orientation 3. Restraining 4. Discontinuous
5. Deduction.
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qurfy 7z W S 997 Afaw afererar § fF S awgell & Swwr A
T SR afifaa srFR-FeE aene’ sufatha & § qu-sfrast
R ze-faegali aX WY oW R 77 weir-wifq @iere fr o a6
2 for Aa-FimTell R SR F & fou 3 aronst | sere T2 afEmy
FI ATIFAT 1 THAT & | 9% TET TF a9 Af=a 2 fF § ereond
qHY &Y W fF 9o FOTEE & U0 F AW 39 9T G g & qAF
Flrwei & fam § Aifes awgat F—fRua: S| awgel F—awea
T 07 qAT ATHT AR FTS FY Jrmer qfeamame ga: 5 g1 8% |
g gfeesir F g Rmesifee &' Fgw § & agg IR fan §;
ey aoraa: a7 Frofaftsa gg aita g sfaofea fafe & faeg
F1E areafas dmafa sufeaa F@) F3ar witF s zeu-farg F1 g@-Frer
q wEe Suwt gg aformw & a1 gt § fF oag mew a1 Sveiy
ATFTETST BIET-AT 2FST At gt &; g IR wo-Fiowrell &1 g9
e fagmm @ @ § 1 g aronfas wifaw fasw 7 99 g qe-
Fforwre & sfeae F1 ATFL IT FOFET 9T 97 F-faegat v -
afafsa gifaar & fraw ruET SITFTar QT FT% T IO TS g%
yaofraa fF o R & fow or 5@ & § a9 @ smafa &
Taeal SA-F-AT a9 @R € 1 3® g &1 swfuw foeqa femen
FT g ga 6 faomm | zafeu agt afuw 7 s+ gw wifas frewm
& afg-fas-faugs g7 aaa=al #1 9EF qu1d FT A §

¥. Fzfus gifasr T g &1 fagra

dzafas aiftE fad @ swis §¥ wge af[ &1 am g
g & werw: 3a fafmi &1 ave=m § fomay gemar & faer witfas
fadr & gHiFor e § fo@ 97 9969 g, af g9 39 fawg & o
F1 favifa sa I & G &1 am gt

78t g9 g frt awe ot anfe &) & fF gw dfuw aifay &Y
fafiml &7 faeqa fad=en 3 | @ 9 o4 F50eF T F99 qg FEHT

1. Jean Louis Destouches 2, Jacobi 3. Lagrange 4. Variables
5. Variation
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€ wre F  fr 4 fafuat smaq: @ gfeena qevecor-ast 1 &7
¥ ¥ §—omiS F GHIEOr qaT Efeed’ F gEIH | IWiW AR
gfaeen &Y fafumt &Y faudaar 5@ a@ &7 & f5 omiw 1 fafo & ar
fasma 3 It SARIEd A0 & §TU AT -G =S & Fo-
e FEdeAl & gra fafase # o &, feg Efaees = fafu § &gt

AT SAIFITT G AAAT SIS GHT F G F €F | ST Y AT
€| g FATEA gIOsl & g § g @@ s dgd ant ¥ o

FIHATEEF ST AN F1 AT F G § AR FAq: FAST
M F AwFd 300 1 W AT F GHRS & | HJIF A qAO A
qf CHTST q5T 39T & g1 &Y &7 (Y § | 3 G Fet SIS & GHIH
R Efgees & griraeor AT &) aESaIE® fod o @6 &1 agl ST
F99 AT €T HIA FT Iwa< @Al g A< sty fazouwr § 3 b &
g & 1 feg g 39 fF afen-aifady § @ anfaa gwma” #5339
qx gfiees & gaHon FY grasar a4 WAy €, faeg swie & g
& fou =g a7 Feqar W AE &Y o7 awdy | af g ag saw "
W fr faien-fagra & afasig oreome 1 ardwar ar faaas @ E;
fareg aifafaeiir ereomd srd &1 St & @ a8 a9 GYedr § gEA A
T I 1 gAEA faEmER S g9 A oW afn & §we
S q3ar § q8 Aiew-gitaw § Affew quar @aw afa &1 =59 F Fqv
& foraart 3 &Y greon ¥ 1€ graew AE g |itE agt I A g
FT 9T T FFEATEAl 7 gAvita AG <@ |

fora sfeegior & gw faume 3 @ € So% R e &1 fagra
Feofus it F1 oF s AT W AgeAqw af=eR § | AW
ag fagra e fafoe so-d= 7 so-fag & g afeat &1 G
T F3 a1 & fF f9o8 quas gifsr a1 F@iew-aita=ry 7 g
THT & 1T g | gt gw A & fagra # fawga e 9 ¥ @
FifF g9% fou g wfes wifordy wheamil # smawsar 93w
A gH T TG T o 39 fqgra F AT aF & GiHg @ AR e

1. Hamilton 2. Generalised velocities 3. Generalised momenta
4. Transposition.
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I9 a3y, g Ag<aqy SEeAT A I9F ITAWT 7 & auA Far foad
FHT T g qAT Fe § @IA &) qJo-a 7 5 geafag F
THET 9T TAA-THT FT TEE & =@ 9 Saoiad gar § i
TAF THA-09 Te-favg F aRETE T R S 3 91 e
gt &) fig 5 e T O gor A fowfam s o o €
S F9@ 3 TEST R Y qFeiEg & a9 AT §o TN 19
THFR F Fw gl ot N e ge-ge @ e’ aed g @@
af a1 q-o faoffa #@ & awedr (@ S@ a1 9! SueT aved
F-FMF a%F 99 goq-farg F 0T THA-99 g | arwEr & fagr
0 A% ag) ara o € v e g Y gaw St ok it a0
& rifad srawe-aHEr § Y areET HET Fgd § IO < g/
FY Oz-FSt &t fAoifa & aFd &1 I F AT STF ¥ TN
FCH T g THIE AT AT AT € | 9 AWE # TAd &0 9% 5ed-
farg 1 ooft IgF §O F dueHi F qur fARwl & qrafos amt &
GO & T ¥ HFT FT AT E |

T T g9 3@ & fF amwe & fagra a7 o & geu-favg & -
ot Y TV AT AT gH O FAT A 600 T GHA § % TAT TS
# gt @ e st foeme @6l € R TIE §e #T SeiE
TH-TF SF-FINT (B-FF 1T § | TAT-991 FT TA4F TS AL Sq%
AFERTF FFa-Fg o5-F@ F1 ara 3% I TF R A1 gar § g
FHTT FT ¥ TE-HA0 & T qR o™ § smfadrr saa-
oz & fafy ¥ fafm fFar oo €1 s frard sarfafaw Efrees
FT =49 UF [qrear § AfaF gar a9 € 57 arg & ST AT AT A
IAHT TEraT &Y SR AT FIET F T 97 & TIerwr 7 A
qa-ya3F fafs wrem 1 4 faeg FArewn-fagra & smafaw fawrg &
g0 & g9 39 415 W A% Ay aumar & afafed go i o
G 9 g |

1. Families 2. Normally 8. Orthogonal 4. Sextuple infinity
5. Wave-fronts 6. Rays.
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Fou-favg F1 3@ GG UTON ¥ gEEET A Ag a9 A7 W wEE
2 fr aret & fagra g St qarsEr & sfaew &1 99 dFEe
Id ®Y A Y & 9FAT § | aegd: g faurean § w@w 0 9%
zeu-farg & Tame o= 31 gaofia g & o) a@-6 & ag il o sfechia
TH-9Y 9T gl g fauaT sy yiew foafa & sfaasi o) sestaa
gaT &1 A & fagwa g affed TR-TE-ge § S T g
£ ¥ e T I € A TAF AT H A & Hae TF &Y qRatas grar
| 3afon 99 THA-IS-FST ¥ GEEAT 9gd TP G AN § FIH
F 97 3% TS 1 WHE T & IR 4 Afuw T qfusw S uF
& areafas g €1 f5e o e F fagra g ffese T-cuge
FY GRIFT 9 37 7 WY TF I LY GFAT § | A g fw g o
ya-aeT fauge F-Y f-fag § Y HgR W) 3w W i adl
TET | 9 98 A 9 FY gwrEr Sufeda &t s fF ¥ sefag
3 fafay o1 & wweq THE-T4T 9T TEHE 99 994 € SR a9 F THA-
99 qRAfa® ATGH T3 | Tq YFL qg @ g oar § F A v
fagr o w1 & wiferda frgra § wifE @ sms -0 aReEl
FY FFrafasd FouAT F1 AT &) T W AT FTES AT fwar §
fr <= fagra & araifar S wfrsanes: T Fifese @
Arorey # faemma & | o o gw 3an fF ara g o aga g9 . &)

U #1 dfeqal § gad a9 ao-ad 7 R oF gerfag A nfa &
ray § g & fagra @ weEr wega 1 §) afe ag anie g
f g faamearT 1 g qEa-aEE Fer-faget F frwm g o
@] fFn s @ o O faRw aferer @ 3@ fagra # fafase wwen
g7 T AW AFHT (Al F JE-FitAEy 7 W SggEn @i gei
afz fremg # rem-fagei Y g N @ g0 OF TH AT ATHT AT
FAT FAT g0 N frw F 0 fargell ¥ 3n fdwwt & g fafma
AT AT € AT S famamararar’ Fgemr & oK ag afs g=if & e
FAF F AT FF 99 A9 & fou = &1 s aamar S@

1. Statistical Theory 2. Probabilistic 3. Abstract 4. Space of Configu-
ration
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a1 g waw St AR fgig = & srifer srgeAt &1 UET FHIROr ST
grm foad s fem & awsn favgeit % 3n fasais gwrfase gRT 0
T 3 FHFW & IO IHE faararwr 7 & qe-Fe A fafxe
w3 T—ararer fafafadia s & 9811 s A £ saaadt
qEATEAl FT FTHA I AT ® OF 9% g fasfw & S
AR Ag T 99 o F frea-faeg 1 oa-a9 gom) & afdfas
THA-TT 6n T=@1 9% srawfd g § 97 n fawgei § § gaF § grafaq
6 qrtes afaesai § s g & 1 ATRiET & faga g9 ST THA-
TIT FT FF NIV AR FT FA1 A AN FIA BT IWAT G FT
AT E ) TAH A YAT F@ 30 WHESl 9T JEefEa R HIK OF awi
¥ difeq grm S awEr & FE F aFe-qel & 39 ¥ 99-
Foia g | ffeg 59 A a3 & gfqew &1 y=eor jn-fafadm fawamar-
FTA W GO | 399 g8 WHe g onar § f5 fawwi & afafase &b
FuEnsl ¥ qemma § qT-AitE w1 aEen ¥ fagee & qera
SFT T AW FT ST FEAT TIM A TGT-50920 F7 foer=m fawaman-
FIA A FIAT G| I qOATAFT A T A A FAS ITGAA
stfawarma qur gifed afeata g & s, fFeg saF @
faoafafeea wifedr 7 fafda oot F =1 & waar fre &R s@m qur
aiefas W g qTEE |
¥, gy v a1 fa

farey fna-stra aw-a7 § stafeaa woa-fasg & afadm g F1
39 fagra § WY g AT G9F § S 999 ATIF ¥ A gfced &
fagra a1 feax-frn® #1 fagra Fgor &)1 3 fagra F SR F=9-
farg 1 aifcw o feafasr o=tell & sae 7 t, R t, ATl & a0
# g FTEFS areatas® -9 & fou 39 sorera: e e on /Y
SeT weaR (a1 AgeR )T § s g sw me-fag & few o w-
e e & S afeq® o q% 9 gFAT qEAT GHAT ST AFAT a6 |

1. Scquence 2. Representative point 3. Symbolic. 4. Integral surfaces
5. Principle of Least Action 6. Stationary action 7. Time-integral



2% Hifaw fasw ® wifa

o g W T § a9 o fer B & fagra &
foiw: @< & oA § | 98 a9 wrReTwsw” 1 gA-an e &
g9 91T & fored R il awar A fag s ¥ fag @ awm W &
fou zeu-fag #1 arafas o9 ag a% g § o o @ 1 afemea
IYAT [WIHTFS. Irgl & AR & fageli A1 Srzaare frdr s swaa:
fageadt a% 7 e AT gar &)1 AuveTwEw & fagra e
& foagra & @1 sqeaw & & aFar €, fovg SaeT avary awET & fagma
§ ¥t warfor foran o oaFar €1 gW 3w 9% € fF oW faema & sE
oY qo-a7 § - R Ry gege § erawnig 9% a6s o1
a5 & | 399 g% faas g gg afomm frerer o1 avar € fF &
ATy fF fiY smFe #1 aw W & afqay g foifa &
FH § IR g ATFS AURETET F R sl g3 #1 @-sEe
ST grar & 1 ~waw G & fam a5 wa fag FT a9 A9
& #ifs 3% g 3@ fom 1 R & & Aaw awg & fwt v
EI TFE g AT § | I g A IH § (F awEr & fagrea g
F THF-97 6 I THL F GAA AT G § (979 THTC SAMAAT THTar-
fam & qGry & wEw § fE gwe o €)1 5w gfe ¥ fame
FW X Jaan B & fam w fag sweaer g F ad e
gedt § foma g smfedia sw-fasm & ~maw awg & fam sl
& & fram &t yfoa fear ST &)1 wo & few & awaew Og
§—cardY syaeaTaTe R aad At F A wew g s am A w A
AT T ST aF A TR QN E g R s d @ qF I A
SHIN FY GATH AT (AT § (AT FN TFIA TAIT & O F A
F [AT-FS FT AAH AT AT § | T THFR ATUEAI & (AW A}
T F w7 qrEey e @Y amar g | fER i @ S faae 7 uw
AETAYW FAR ATHT g AT § | gAaH-Gear fmw & e e §
g 7@ wAhTe fqfaee gan & fF s9 s Y wifas fafufeat® & &

1. Permanent 2. Maupertuis 3. Circulation of momentum 4. Line-integral

5. Fermat 6. Principal of least time. 7. Refracting medium 8. Coincident
D. Reciprocal 10. Dimensions
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gt § St forar &Y Y & (srafq st sgam g x &) 1 faada
THF FO0 F fm F owe & w=r F 3 #7 oqen fafase gar €1
& FTOT A1 {5 O F1o IF 3 AL fAET F agd FY AAS AT
argeg & sifafe o feely v &1 GaT a1geg qugT avAE 8 An
fr fraar #r e wifes amae & wfes g & @ 57 @i
fret @ evee faadraar se g ot =ifs @3 v 3 FT s gar
& AT 77 FTO0 AT F A F A stw-eaa” | fafaee g g,
g ST F sFo | ag ge-ea”° | fafase a1 39 @ 7 39 T
T wETAYW FW AT A1 9 et A wfeadr & FO W F JG-
forgra 7 s sfqmedt sfrer-fagr ax fasm st £ 1 qmETEE
TIT FAT F FFST A a1 FY TRl fatww qfawrei o wiE F&F a8
aferr feremT aFaa que o o1 £ T & she 5o § g
T FT FA FAO@ FAAS FHF AR w0 F faea @@ F G-
fagra &1 a9 FAaTeT AweT A fuias aF fafeq &1 g =
Faw Fifaar R sartRdg sFE-faam & 7 Qa1 e i faadaar
wefr & F fou, afer g3 sk € & waw F1 8T o qwEa &
fou Y ag am foar @t o1 fF AUETEE & s § sgE gea-fawg
FT 3 R FTAT F ATFS 7 T THR § T30 T4 F1TH &7 THC
HT THAAT TH-TT & | T S A (gl & e qvaey 1T 99 awaey
F Wifas orf F1 97 ¥ IIS TT § THS gAT AT 9T AN T T8
fag #< faar 5 feelt < son-farg Y ofq & wro-ama OF QE-S=R0
3T sty faemm <gar & fasT = S geu-farg & 3 #1 SoRT-
AT g € 1 SES g W w7 faam fF o 1 oSEer gaen
Igee futas a8t o1 fyaar 5 ag™ awer @ a1 98 T\ 39 A
FY AT =S AL THIG FX 3T § {5 Tobrar & w=reor &1 qEM F =10
F gra faefrm T =iy ik st & afomer W s=aT &
g & 3 wfgw 1 freg afe s Y wfmrsi w1 o7 a6 o agfaa

1. Numerator 2. Denominator 8. Fresnel 4. Foucault 5. Fizeau
6. Index of refraction

R
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AT T &1 g AT T TANT F THT & FOTHT ®9 & Afeqd 7
gore: freror aF gar ) feg & we A O § faer faaee gw 9
TJEHFL FGT |

g AIIETEE W ST & fawt #1 arger wenw: ey aw-aw
7 gag-farg 1 AfF & @79 el yEEAETS g9 ATeAw H A=W
&Y ot & gr earfaa fwar &1 afs gw gww F vy ofafa g
Fo-g7 # ger-fag 1 afa A gom SRR afiad sEeae aww
AR F AT F T F F AV g gaw B from ¥ e s
S T FT A FTART a0F ATqHT & fou Iqgad sqmisd G
F fram &1 arg enfim #39 § oft 9% § aRT | 59 AmnE
& e # g o ufus 78 #801 gqa &7 #w 3 w@ta gwn e
it AR st sar-fasm a0 wifer amge caml st
e wgeaqu, g fafaree qam & 9 & s o g 8

zeu-farget & faamat & fou Wt fercfra a1 fagra @ &
SRt &1 g @t 9 fagra § wifes aurdar =@ & fou Sw
frwmr & qma qa-fafeee farammera = fae F@T orEEE g
IR & fou gn et faa=m e Say o aF @ifea @ foad 9q
fremr &1 feafow st oreea: @wg qx sEefam 7@ @ sl T
Tl smeR fram & f qx 1€ arer s T 93 @ A Wit
qa feafas st Faw qreeafen smEt 93 € sEetag @ ) w0
T A T AGT R | T @M F Y A A 1 fw qresEy
F €7 A I g IuH fawma gq 3n-fafadm faramm
AT § FE AR 3T AT F Gy faee afw F Forn w91 fad
30 9w 39 9919 F n zer-famgell & @t & @ues g1 | Eaw
o 1 oo & aaman @ 5 frm a1 freass famg o fomamamamar &
31 e fagel (% R @) § & 9T & a9 I9FT THA-99 Ga S
2 f& srd fee-afa 71 98 79 W w ¥ @ aF ot a-smEe
F 9 @ fargail #1 SirgAare 9T 97 THAag ¥ s frwead o
foaft +fY o 2 sen AT T &) ag frw o g & fagea &
STO F%& qX@ATga® SATor fFar o g%ar & 6 o o s &
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from & % 9T 9 9 A W & gra wee g g e faem-
1 § freaw fag & mHa-q9 S faeammern A fR fadw g
T T RO & &G F GHA AT G g | ggF A T8 ATq TF a1 R
gwe gt ¢ B farmt & fou fawfafea aifsr & aaaifsa &
Ao sframa: s farerarer § & & g3
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9. gifyr & fagaroon

fred afgz & N34 g2f 7 gara suar fafafesa aifr
qui faazor 37 F1 A& 471 39 qfess A fawfafeen wifes fasm &0
rqul faveRia FRaaT a1 S Y F9 aea e ) afas & sifas gw sEsr
@ AT & ST Jq 1 dR 979 § TAF & aR A o A4
I1d Fg 39 FT TI FT G5 & |

faafafesa wifes faem 1 oF wra g o) aifEr & fafaw
seret faeqreoit & grr fafag g€ & W, saafadr oo gl &
erae, wafa-fawe’, g 1 fagea 1 wifawst T oaw oo
fammat &Y o) aga g & I a1 FifE {59 geArsi &1 3 seaEA
o oar & 3 faer & Saq § gur oA g A FWT @A |
dgrfas gftemion & § g & & segafea’ fawamor foard 33 €
7% 9@ fagra o ah-aomet aifaFr § § wr gu g | R S §9
IWT T gAY g3 afewer g sitg & Wit § | 3AH g 9T eqeea:
fafaee #&f & f5 23, s/ a1 T awget 1 dueA qreAvfaE ar
21 farda Sa% I 5o Haq’ AT o 2 R AT Aiacas § A
F eI FT GAF AAFL T G FfFRIT sreqra v qreeater G w7
qferm aifar & frawt & g1 faar arar § ) faeg wou & areamifas

1. Classical Physics 2. Extensions of Mechanics 3. Hydro-dynamics
4. Fluids 5. Acoustics 6. Elasticity 7. Immediate 8. Continuous 9. Conti.
nuum 10. Elements
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"o F1 I CHeqaT & T 37 GFFATt F1 qEte FW § $1 W amaw
T g, aft gw a8 997 @ F omuaw & 99 sreuiit 9 guTr = s
21T & T e B2 g 9 Y a9 73 9= & fF S el #v aga
< geT faame @t § AR S gad g & W famme aws o
THa g |

7ty F fasm-gitet & s fagii a¢ smanfa & ot
FitaFr & frawi § § s GX@ATEE SEIW gl g adTd ared
# 3 famr wfoq § 9 9% fog satst S dgrfasi & a3 anaar
T T[T AT Y TTIFAT 1T & | 7 fawat & wifos = sfes
g & X g1 ITHT ASAAA FET LT & | IAF afFOT § IvAaA
wforg 1 FEEar yTEREE gt § | wafeT aufy ¥ faew aga e €
Fuaifr A9 it aga wfus safq g ar & Sl & Fm F
T STARN & F7 ¥ fame s e § | fReg s et
afrEt F1 gie ¥ fou 9 saros fagrt A1 sie arettes afcomt
¥ afuw s war & 9 fasmi #1 gfaswfea &7 397 931 €1 Tur
-t ar gt & afader §)

& fammt a¥ o afus famm gw 7t 31 1| sfas wifas famme
F TR A T agd & Avey afkaaw fFar § o et aF T
FAEHT FT F Ied@AT Tal T g | Ad: T AR 0T & q&d AW
' WET ¥ AT g |
. yEF-faame

Fafy ga-nfa-faam’ # o) seameaar & fagra & 39 SE 1 F}E
Teaey & AEL g S FEiEHl AT AT FAT ATRA & AT SAHTI-
famma & v 7 a1a faogs 9w &) 3@ faem Frwwfa & o wifaw
famm &1 smfa Swiq ® e @y @ € | 5T SR 1 awqgel At
afg & @ & TH-GFEE TEATAl § 93T AL FT AT TET ATE
faear g1 foFeg Qodl Ay § & ST wEra-famm F aurd famm # v

1. Hydraulics 2. Resistance of materials 8. Optics 4. Hydro-dy-
namics
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& femrar 1 o g9g 39" & fraw sfanfa go 4 faas g aeaae”
#T qdT Y geATe guraaTEs fafra Y § sk S awa swEa
AT &7 fram ot sfaarfea gem ar faud awea sfadta sr-fasma
fafem &1 wwror-fasm & sfaee & S@ ao & freon &Y groon | &
wifes w10 f6ar 91| 97 a9 TR § SAET qwEl Areawi § i
F qLH-X@T-THA T, TYU-T5 T AT 0% ATAH 7 F47 3 9 fmzont
F AIA FT AR FHAFT aqF ATeAH | Feo0 7 ITAAL qgAN g5 awAT
FT A fHar SITaT AT T GHT g T T geAsi #7 sArer
TGT A TEIET Y qreomsii & grr 7 1 gad fafw 7 30 fawrw
fFar a1 za% sfafeaa s=iq ag W wmfog #< e a1 5 == fafa
F I § qaTfasga fE-ada’ A geAr #v avear Y & aFA & [@
sarfadia gfezwior & fFeon #Y aron &1 S FEarer fafy 7 qar
AT &1 GIXOT FT ITANT AT fafy § 0F seh1e # gEar € |
soifad gwr-faa™ & S99 3§ 9Amar &1 Y6 &% g A faAr
FHfears F gd uF gfeewior ¥ ga gfeemior Y yrog F3F § qgEar s
g1 S g frew afcses A qar 9% €, 3 fFor aamw-ge &1 sfvweraa:
FIEAATS TF § SR HAT F1 99 g9 a1a 7 ey aform § 1 g afz
smfadia sFE-faam @ quesit #1 e 5@ & fafay o=t |
wfreirr qeaar faemm & @1 ST F wvaew § & qaan fafwew qomd
I T & ST IH a1 9T Agwirad grr g 5 gw fFet & s &
ife® quaa § wgar aTHT & #1911 afg gw fEeen # g 7
sfqeamd quH aF a1 THTT FIUF-8T H Y6 21T & | AT gH I8 AHAT
qzar § % aFrw seaea SR @R derEr SfrErei & aAr gem giar
2 ok fFeor 9 Fowed F g7 &) 99 fFon F are-3ETens
&) (479 AT TAT) AT U 9T THI F qOaST FAAd
rfa® $ qgs gt g1 ATl § W% T oY gue § o o § )
T gfeei & ffont #7 v 3o Wifas o9 § w@ifs § swra-wiorrei
& a1 §, faerg T s swfad seqat Ay € feed g v

1. Descartes 2. Reflection 3. Refraction 4. Homogeneous 5. Huyghens
6. Wave-fronts 7. Double refraction
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aqg 1 fF U Fo F €7 § qufeq quAT O qFdr §, 3% A THC
o TR AEEr-aHE T F JTFS-IEet AT U & T ARG F
I &1 UF fa99 ¥ F ¥ § "afeq guay qw@r €1 A
faqdra gn ag W AW aFq § 5 aurd aafawar qOT-qRt § §1 a9
T I & €T FT TETHT UTON T R AT gH JZ qHAAT 927
o TFTT AT A A0 FLAATS! Feataw qai & fafag § 6w
9% FATT TR &1 ATHATE: FTEAATS ATEATAFATEA FHieqTd a%F a1
g1 e ¥ yax faEounl ¥ a8 s=et ag wwif g A av fF
T & 3 aen-fagra & g At quEed s} gad F} oG9I &
=qTEdT g1 Y § | fhe] TeS-1ew a8 a9E # 9T S99 g 5 cEw
ZTT GEEAY ATEAHT | GHT & GCS-ETCHE 0 F1 qTeAT H9 gl adl
g1 7z wifas gen oA € foust e sfrar-fagra & oo &
weaer faard &t § wifs =gt o safeafa & famt v &Y afvomw &4

Qudl qaT QA TaTear & fagWil 7 T ST & ATl HT——
FIOTRTHT HTTOT H9AT S fAgra FT qIT G-I FT——Teqq T
far a1 M, A AEW AfHETO TRT F qur @ne-aitEr & afa-
WA &1 4, TE-AR0 $7 o wearal §, frivs avo-wenme
FY ATRAT  EET FEATE ¥ agd TGS & T 4 HT IWE qIT
" Ty FE-fagT & 9w § 2 faam an) wEa F aw sl
TATEET & T il FFF TR FR & IH TEET & 947 § F %
S aYT-ATXO T GGl AT & AT A FIFH A AT qorfeaar §
afqaras fFar o1, Su% 99 § 39 92 ¥ @[ awd=i (gar ame)
F1 BITHT FIE W A 9T | 9 GO 1 T & /@A gran o1 5 w=wra &
sEaa (Ffoeraa) sgeqa & qafaat & faom & = g

g 9T Tt & oW | feafa faege go adr afswor
AR Faaqa’ &Y gl &1 snfasee &) 59 qficaad &7 Feor o9 | 9
¥ Fo ueanell ¥ 49 ol 1 Av A F quA § & snfaewr & T H+

1. Principle of inertia 2. Theory of emission 3. Newton 4. Celestial
mechanics 5. Corpuscular Theory 6. Euler 7. Interference 8. Diffraction



¥ wWifaw fawm | wifea

qT—IgS §F AR s & g0 AR g & @ e F g | a8
TR GEAT AT AT TF W FET & gog° & AW § faey § afewor
F1 & AT & | U @rTfas gew gfte ¥ wew F s T ® 9
§ gqud foar a1 5 57 g FY aare & fou 39% g aufyg FiorFr-
fagra & W 913 aga s’ 1 fafaee F7 } smEg@FQAr g9 )
T SR g afEreqar aanlt i gwmr-FoEi F1 g e i)
T qOadq # IR THRA: I g | 98 fagra uge-uge ar s er
sfew qun fafas wow ¥ & forg awas § a8 v & o qur
TOI-E4T | qTHOET TG I FT GO TZST T AT AT &Y Farsar
7g> & aune fagral #1 99 gAua &% famr ar) Qedf mae &
THF F FOFT-TIET FY IO FT TG I9T WS AT F @ qmw
sAfaw<or &7 e 9T guifEa s A9y fRar ) S| warsr &
FT | AT ITEd] qarer F GT d g AT 9O wifaww e g
A 9 3 wEATAl F1 DA sreaga g R a1 feeg 53T qur s
gfesga sare 3 e fagrq e faet @ St &1 &
T TR ) JE-HROT FT qAGa"T F fqaaq diR safasr
qEaY I qHT IH A GHET ATl F1 A SqTRAT BAw 7 ao-fagea &
T STEgd & &Y | R =gy ot sfir weea o ag § R ¥ gy wwfoe
FH | W 6% 31 T4 {5 GOE qTewwl § qLe-3@T-THT H THE F
TOHT Teq | faudaar 98 &1 adr-fagra & faQfyi § 5@ a9 ¥
FI ATSTIAT F1 47 FIF 7 A=A F 10 Fo faggrardr aformsi 1
FRITEAT TF2 BT € | fieg SR s & grr g # faan fv 3
af oy ada § 9 g ) T@h a1 ¥ g 99 faum & fasm ffa
1 Y AR fa’ qur Sre™mt ¥ FfAEl 1 gHAT a97 | a7 Y
wfTFT-faga 7 qUid: JFT g o R gfafas sad qweast #1 geqr
geq ST |

fFeg ¥A® & FT0 FT A T AL &Y AT | AW HT FEAT FY

1. Hooke 2. Grimaldi 3. Newton’s rings 4. Periodicity 5. Fit
i. Augustin Fresnel 1788-1827. 7. Biot 8. Laplace 9. Polarisation



fawafafsa Wifas fama W

STEAT FIA & (0T Igi TRTA-FFIAL 1 SATEAAT F1 a1 ITfeaa
Fr forad gy ag gum & o7 s § 5 gfaw gt & oo s
faam & gawifors faamel & au-fen’ #0 78 &9 1 T sy FFAl
F U F AT F HAG T IqF A F T F GAATS TAAA I v
& fagra &1 qar faun-fax’ wreawt § g6 F 39 w4 & fagra v
fasmar forar S fraa" &1 107 § % =Y fagra & faqw & fem o
¥ T T R faa=m F1 guw & dorfaw wifes faom & e
T AT & 1R AT WY Wifas-sEra A7 gHeq geawt A faan R
gAY afead & ag SAI-F1-AT AT AT § | TH A AAED AT
F &ftor g amrfee fAe AT g2 T3 AT 90 F 3w 39 9 FY
AT A & ST Agra &) T faeg I=E St & Q@ X feam @y
gHEAg § AR wifas faem & fawmm & sfogwm % wafow st &
I TUET FIAT AT

A FY A & AT THIT FT JEAT €T FAA: AAFTF JqT(TH
ErO S@FT v TAT AR FHD FAT Fro F @A 7 ar, fowwr s
g9 T8 &1 FX TF &, 39 qfheTT F g7 H UF FTET THIT FET FI
fear | g oW Jews 3QT R mE aga 9 19 & 918 FqA aareal &
ST § WIfTHAT FT 4 G ST & FOERHT €T 1 A ATFE
qr gem, fFeg TAR %o A1 JUT-EF ATt 1 AR a9 F1 faEre o
FLA FT T (Y F1 AS g1 | Fod: I SATF 1 AT F 7 Forwraa
AR qemy @Egl #1 - aw R ST oSt #W FT O d9Er
Ig AT 1" & &7 TTA (a7 F1F | 39 a7 ¥ I8 T &1 Jar g %
aft BT ST GET FY AT FAAT T@F AU T ATMAFT THT-AATCE
TEATHT T SATEAT Tt & g H | gl T Q1 (z-wefr wifawsi
W SFTT F AEAT EqET F ARTA FTOATAW FIA A S Agy F4 AT
saTar ot & o aifaa gea-fargen & T 0O F St 7 18X avaey
FTOAAT FIA H Fed q9qaT faar & swasia 7 o ovar ad e
9T | 48 919 F9S ATHEAF AG) g1 gad! (% sarfaara sHra-fasm @i

1. Transversality 2. Polarised light 3. Isotropic 4. Intensity 5. Aniso-
tropic 6. Double refraction 7. Foucault 8. Synthesis 9. Juxta-position



& Wfas faam & wffa

Tia-famm 7 AR &Y WK fawe g a@ 5w # faaw s gaan
F1a 7 fa| oF € a7 4 3 g1 | Y dxofus aif= & ggr avw 6k
Fafafe a1 fagra g8 sartada swrr-fase & faawt &1 gare
fa Tuaa & a9 &) w1 ar-fagra o R farfaftea it
F fawaroor #1 Iumm gaTar € R g ug fawman § 5 smfudm sw-
fasm & & A Fewfaftea aifay  Faw afeset wm & & St agan
g 1 fagear g, faeg foe s fas Sow &1 a @ifaa g1

TA WAL 92 ZH AT qoFT g7 fa=r wAn a3, faeg e Tear
qr% #37 ¥ fou amez ag smErd grn fF i aag a8 aar faar S
f& sofadm gerr-fasm #1 aoig gwe-faam /g s st
F TH § AAT B® & 3o & G & faaw #1 A fvw s
AT g1 JaT € | TT-fagea § aGr-a=I §1 g HAATST qHEr
fahig St & wrfas sEweai w1 qHFHOr AT € | TS aT-gHIE
F am ¥ faam g @ gdEw § o fanw afy (Ferar) faemm
AT & | FEITET g9F ATAW § WHTA-TE F FFAH THT H I
HTHTE A F1% & (A1 51 0 (999 B 1T & | T Jaedmans
ATAHT & Agea W T § 48 TAO-a7 1% &1 J9aqT (9T ghaT § A
weaF farg T uF fafeag aqmis’ favifq #xar1 € | q@ 57 S=o-awHETr
F % uF-auia g g g St 99 "regw § fafww smafaai’ svrar fafs
AT & TEFTT FT T (ATATA) TFe F & | qg TAoq  fwar -«
aFar g % afs oF ava-3=g” 1 Fife’ FY g0 7 qveAw F aqAis A w15
aTeTEy GfCad T AL ZAT 21 AT a7 &1 FoT & qieaaH fore Jifars Jgwes
FHIF & 397 qutq gfaseaqas fAefra & 9 € a8 w99 Ao
aar e g &1 gar &1 T\ S B CSafad garE-fasa v
A0 FEA & AT THFT €T 36 ATRET & GHFHO0 F gUE & gar
g1 =9 sorfe were-fas & @ F T gW gaw uEAviy
TE-AFT F TEET FT A4 I T2 F F& F1 A< FC T g 17
9T F@T FT AHE UFH-AT @Al £ | 9% 917 30 qONI-F9 9% Afwetag

1. Wave-equation 2. Phase-velocity 3. Index of refraction 4. Mono
chromatic 5. Frequencies 6. Wave-length 7. Order.



famfafesa sitfars fagm £l

ak i 6 S wHd § SR TR aF F1 gW IF SO T AT TR
e Fg @ § | T BT & e, Aot & wwg, g A
R STt gHE-fase & sy gwed fagwi &1 favrae g1 asar &
i & gfeewor & s@ FH T qJET-FHFT 7 oSwg SATiHRAT
THRT-FART 7 gHiEw < afadwea: enfia fFar ST awar & it sanfad
TFTT-fAA g AT F qHAT T HFAT § | FAT W @ 9% £, THF fer
HMTF W 4% § F Aeaw § u fag § gar favg 9F o 7 agwiw
wfus Mroar & 7 a5 | foeg 3aa afafea ag s g @ g
& AN §, I9% @9A T #, faeq Sufeaq sarer 15 GAT dae’
fammma 7 @ foud aafarw @R faads & g=a] gwe & 99 1 ™
9FR qar-dgtas #1 gfe § swfadm sFw-fase @A afawe
aAr grar & St agan " ar gan g, g e gorar @1 a7 difag
AT E

¥9 gH I qar-fagra & WifaF o av fau #4197 o g
% TFT-TEIT HT T ZT F T AT 1T FAMF TR & AT 9F7T
famT F5ATE & 70T FEAT & | a9 57 T T qTeF HT & AT I qTEqq
FYF-T & o P9 AHTE-FH THA AT TFA g ! TA-AG 0 & quAHT
¥ 78 T qET AT AT | 8@H S &4 & fou IRE uF oy afagew
T (ST $aT) W Feqan 1 4 A QR F7S § fawqq g, A aweq
7 T A T W g § S S Wifaw aegel F s § 0 e
£ | TH @EHT AW § 0 G W wifgu fF s § gwra-wee
FY AT F1 ATEAT 1 G | A Iq AT AT G &1 qULaTi<F =47 ¢ar
2 =gy f ads Arewwt § wErar-sr=eor Y 9fFay o qua 7 o a% |
FAT F AT TH SA-GNEAT F g% FIA § IZ A4 | ITH IAA Tg
a7 far Ea% & gifsas o faoge S-5rF faoifa & o o See 2=
FT &Y WY TC g qH | T FHAH F qfeorw aweaq 7 fafaw fawe
gfg $A% F1 IS AW GHAT I q1 I AEATF & (% 98 T
F Y frF gz &Y Wi IHH F9@ SRS FEA! FT AT & G qHhaAr

1. Malus 2. Construction 3. Obstacle 4. Luminiferous ether 5. Elastic



EPA vitfas fasm & wifia

g, frmg fe 31 =9 W wregw & gTU SUA JoAaTS! aegsl 9T S
YU AL ST A TG F1 AT F W7 g FE oFTaC AGF 2T H@T |
TR fregTATEY FEv & qFq W AR &7 S QUi qateR-faege’
fagra wanfag 7€t fFar o @@ iR smw Wifawwt & a9 § 39 Ffeqq
q=Td & qreafad stfcacd § geag ST &1 4T | AT JoH< g/ 364 (% I
WA g faag-grasw fagra A o) far smifasar & fagra & &9
sERfed ga € |

3. faga (R fagm-aratig fagra

gifr o Sa famror (wer-fasm qar gF-fasw) @ oF
fomrr € et 79 ag W T § ger AT FifE I Tt wEAret
&1 srege frar o § foes afeqer &1 a9 aqq &1 531 ¥ @ §;
frrg za% fardm faggfaem &1 o7 smafs & 1 e ww & fF 3
AT aTq @ AU F G FEIHT FT SAAT HqAT WIHFAF TSl
F 01 agT AT FTo § A9 4 AR Tg & TG wwar av 5 afeq S
HEH SR WAFL HSAT & AR A(AFT 4 7 oqrar | ey Q¢ aawear
& 9 § 9ge = fafaw gzl 1 sav-efaa seEAT & Ty off R
A AT Tag g 7 Pl S 79§ mgam S a5 7 W ow
o famm &1 faug @ adr € R ma gra wifaw faaw 7 o
AN T G AT 8 | Ag ATACE O a7 aread § Q<A qareRr & I
T A AT TareAy F IR | &Y g7 AT | ARt qg AW AT W AIF
g fF a8y quy afas & snfasar ok ao-fagra & faam &1
WY a1 ) faem & zfaem & @ sredeaE 1o #1 A A ek
T & s fast A1 gt F FRw ege-AmRdy wifew famm &
foq o & & fommr areamofas, wifaw faam & fou fre® a9 aut
FTE

=t gt =T faafaema & farm & sfaem @1 fasqa faasor
W FY @Y g AR A gA 9g fazoqu Fwn wmen € fF A, et

1. Cohcrent 2. Electricity and Electromagnetic Theory 3. Electrifi
cation 4. Volta 5. Coulomb
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deest, =4, fat, srem’, mew”, wediaT, 6320 o s ifawat
T 3@ 74 faw & fator & Fn s fear ot q@n stemaw feew
&Y sgd =% grm, fieg ag aer @ g o faa faur qegw =W
qAg fa=re #¢ ® € I8 a8 gH Fgd g ¥ T | g@fen gw dg
FEHC G FGr fF QA Faredr & weg & A fawg F fraw gl
€ ¥ AT G qF G AR qg 9T g1 T v 5 SHEr swoun 3
I8 UE gant fagra & &7 § gufeq & &1 59 Far 9@ g
fazme &1 9 FoTE AFEAS” F T AU Q@AQ] AWIARI F I H
HAE F AR SAfFIE AEIA U AT HEEAAT § qEATfEd ge a7 SR
IR F g I s fawm-arad fagra w1 fwtor gam ar fama
qE ITHT AW qod & | qFas fagm & qweq |l #1 0F & qe-
FO-HT § Al FA A g6 gC F HR T FHIF it aF FFHae-
gt & A & Y ufag § | 37 das-anEn & s &) faee-
TR g q9r &7 afgee-TRig g gfafeq g1 W1 faee-
TR i Azt & avewt g fafea 80 aeiw<on & fef
FW & | T AHFO F TF T § Q1 qS-GAT F JA7 qqA AR TI=IT
SO & gees fafate @Y & ST g8 9 F Jug-smamt ) et
F g | feserig wiiFon § § oF A $38 g anfasea SO
F wgr foaw &1 ) F3aT &) U AfEse-wig aWiEwIw 59 At #
s & fr fell s sy g 7 qaFRIr SEWa § | iR O
sfgee-TRi a0 G0 9% F WARES g aeE & qwat &
TR g | g g faseia aiEor & foem § & w0 famrg-
FrF fagra &1 dFwas F amer affa sgEar FEr g1 o=
fge T vYReor #1 3T a8 Tuse FAT § fF s gr snfassa ot
F R fagq-aT 1 grEy TR 9 ¥ B w1 g o framt
F ¥R gd ag foemr qear § fF gdw a7 &1 59 (W )
Iesfaa fll e s & o) farm-ar & w9 F aUE} gar 2

1. Oersted 2. Davy 3. Biot 4. Laplace 5. Gauss 6. Ampere

7. Faraday 8. John Clark Maxwell 9. Inductions 10. Electric Charges
11. Currents 12. densities. 13. Flux 14. Gauss’s theorem 15. Curl



30 Wifaw faam § i

freg dFmae 7 @1 fF afs @7 efwon § ffae faagara s 9
fomr, &7 & Ag FHAT S A1 TS FfoArsar SufeAd gt & | T
froor #37 & fou I ST qeF & 78 Fooar 3o+ gk 5 faea-
HIO-0SF qIEE F QU a9 & fou wem’ R dag st faem-
faear A1 frefia Fa 0@ § d@-iRor ¥ areted afome
FEgeeY UF I 9% Si73 397 91T | 38 797 95 T A9 Th1< H7 910
F1 faefaa Fwar § fo faeamaa-ara’™ #a § R foaga faeg & wag
¥ &1 aExaF g @ §) 93 3% & fF gavig Aarew § @
faeaTa - F OF S FT AT G IO A F @@T qawi’ F;
waTg qHAT o gEar g | faeg afomeie g1 aw-ew # saferfa
§ fAeaTI-aTy T g S e § Y gt faee @t § 9k a2
I faem & watg § @9ur waq gar &) fow wfeareai &1 g e
e far a1 3= g F9 &1 47 favarm-arw #1 g1 afcwerr #5 &
g1 9 3 & g fitfoa o Sitfoa® araett ) wfew aweT #1 i
TZeT g T fAEat 3FT 39 g F Agrias e @y F Fitn faear-
g1 1 afemfea #7 a7 o faifea arasi & afafea @i fer
FT GIIRAT FT ffeaca &7 AT AT |

forrg T TEATHT F SATTF FHHIT AT FI IT F A1 AEqd A
dxaae #1 qfAqe g7 d1 ag Y f5 S=RE g awEt § sEr &
ot fag - faaior® que om @1 @wEaT @) @F g SR
TR TET-fAsT FY o faa-rEE & atw | € dur fan o) faee
F1 AT AT ATETet F EEw X faar s faege & fafra s oo
o1 o 2 TFR I=W gar aum Wifes-faam F sfage & gaw
qEqui FT TF IFE IIMEL0 FEIT F< fzam

FFAIS T I FESU0 F1 &7 I {FAT 72 G gHIA * U 2
FHAAT AT ¢ % 99 faag-arata s 7 oF faais e
& ot faeg-gras ggfa o fearvdga-aefa & smasli sam ao-aAT

1. Expression 2. Conduction 3. Convection 4. Terms 5. Variation
6. Displacement current 7. Polarisable media 8. free charges 9. Closed
10. Open 11. Disturbance
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F ATADT F FATT F AL EAT & | I o GHFION ¥ KAA &
ag wXoargEs fag & o & 5 srar § faeg-arada ao-aEt @
T TCT-GHIFLT & FATE 1T § AT 37 T90 F1 FeT-40° 94
frgai® & gUax gar § | w@feu afz ga d999@ & que SEF T &6
frag-avasa fast qwaar =g At g/ o W war 92 F e
& TERTI-SCO 7 A (S AT AR ¢ F FT AF R S g)
ATAFT F TH FAAE F TG & W1 AMEY | FFES T qAG F THE-
AT F T Gifeq®s AW W@W § ITH FTA IW FHA AT A FGT AT AFAT
a1 fF og awar 3 a1 ¢ wfama a% a1 gard & 4v 1 3ad A e
Y 719 fod 77 & SHa wwe gan & 5 ag wwar i g4rd g1 59 ar
¥ AFES ZIO TR TR FY G- A AT F qedt S
s Afa & warfora € ey €0

AHRAT F1 GO & JTHR T A T FT TFA0 GHAS T4
A faee Tl & gra defmad &1 7 fre afat dgg o) =TT
gH ¢ S W T &Y AT F & FE F g SR T Ay faaw
G o F g | @ it awEe afom £ gy &, TIEIT GRS s
AT =0T &Y fga F v anwifors gt &1 3 anFeg oy g § )
T &UA FEAT F AT FA F TAS-FIAT FT EAT FIA § FAw D
fagra & @it afcomw st &Y aFa &1 g7 41 o Fg 9% & fF TmE
faw aF #1 gg0 AT § TUGRG FT I & AT g | fag-aeEa
fagra & 9T ¥ gvaey § 399 afus SR o W &F avg A9 Far o
AT | SR Fa@ qg AW > & w1y g F gaAw farg o g
F 0 AT GF IAT TrATg a7 Fr 31 feee-afmat F g faoffa & s
g\ a9 g fagra ag e =9 g % &ar § S smafas wifes
famma ¥ aferpax fagrdi @1 @awr &1 faga-avasw fagma A 05
frerar S &9 | 1% T sfad soget €1 A0 § S AFNaS F 9w
EI F g I fagra &t far man any fex o oW oEmE ¥ wAw
Wifarst #1 3@ fagg-amas &% @1 " W & fog ag wmw 9

1. Phase-velocity 2. Equality 3. In same phase 4. Hertz



R Was fasw § wifa

ATTTAT ST giat o fop ag oY gou-fadiw &Y srean € | oW A A
T Fiferw 7 E—faEER o afeawt F gro-fF fE) & EmEn
I fazfadi’ #Y wgoar ¥ faeq-gvaaa geamei #1 Fitrwe e
g g1 w1 feeg & fewer Qi daiastaE F AR @ 9 I
I A 9T O ¥ e rar W a9 § LR F FH I9e ST &
fou Ffoqa Arem ATaE Fa ® ™ & e g @ fadiwaT
froffer &Y @ & ot serT d9aaw & GHIHTT AT T
T WA T 6 & | IJAHT F1F Za°7 i g1 o a¢ WY $a3 gEerEr
& a1 @ o g=e gEl & dux foifa & awar § 59 Ao &
gra st afaRies awqgeit &1 fam-fa-fasm® aamn mar ar ag &
sfee o1 A aeq & yarforg &1 5 SO F eI IEET G WY
aEY grar | Imferdar & fogra’  $a¢ &Y GTON FT QAN FI9 7
IV §FT 7 gRareafa wt ge F faam )

@ g fam-aEag @ (g0 FA) F arfae &
dFaae 7 fAETTT F1 g99 Afuw gaseE qere gar &1 -
g fagra § ea § ag T 9ge & #ar @t F aft gw e
da afa 7 1 S smafa’ & faem-Trada Tead Sow w1 @
TS g1 9T a1 TR AR F AR A oF faem-arad 9T A 9t
9T g gFdT § AT AT FT GO F FEIR TF AGT B GLAAT
faoge wam-adl #od & A & g T faeg R
TR §q 9T § § A7 A Iq &Y gHAv § AT AT FHA-
TG AT T agT & FH T § o qE-Eea” g & wwEr gar g |
T 919 TMTEE: &1 I ait F AgTaqur Ot § o e §aT & s
g1 gEST qt #1 gurdr it 9% #rd S} Ad g $} I &5F
TET TITEM & FTO7 T [3H< faeqa st & 918 Y guwar § g ey
g1 e <, g7 fafmarel & faeam @y ) W sEadn § R
ST @ § aga g GWMAl § | 9UAad, Fad, SAfawio 9ar

1. Lord Kelvin 2. Tension 3. Deformations 4. Absolutely at rest
5. Electro-dynamics 6. Theory of Relativity 7. Hertz. 8. Frequency
9. Wave-length
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frada & aoft sarr S sFE-an ¥ fou oo wae & g a&n
& FTr At weaTfed & € | feg a3 afas @9 & e wTEa:
& ag s g f& gfie aEear W aga sfus wgw afwm-
ST g & AW | I TG F JAT IAF 0 & 7W fA-EwiT
ATAHTR & FTOT AT GFHTS HT THTA-GFEwHT T G0t #F wifesn
et & faug § #1% qig aTr A8 W T § 1 g FEA A Q@ qER
&1 smazmwar § B gg o adn ¥ snfasee & & WA qum =R
IO A FE AR FT g-HATN FY AOMTSAT FT I g7 € |
frag-wraT fagea & gro gw Wifas Areawi & W SFHTE-A=Eo
FT AT FT Tha ¢ | 399 g4 38 faeama g ar=r grar & foaas
g fordl gAT wTeAw & qIERAiE” 7 SR SEF aqqiE 6 e E
FraeT I AT & A TN g9 AToT WTEAAT § GHTHW & &qg° H7 W
fazoau &< g &1 foeg gad sfus wga v @ ag € fF w9 ==
frara 7 g ug afvFerar sie 3 € fF zov F s faegq &Y &=
sEaa idT § (Pwem-afererr) aa @t wifas wreawi & W SER-
=T &7 qfeqer faeaer dwe 1 STar E | T af et 9% IS afeet
A/ ga g fa=m F3T
¥, SHERT-TIIHT

faorfafesa faem & 59 9R-% faa=w =1 g s9 faam-ssar-fasr
F faug ¥ 912-¥ weg Fg faa7 qwra TE FX g fowwr guea i
22t AT & gATfAET F grr & fwAr Wy ar 1 (¢l Akt § Ay
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1. Mechanical equivalent of heat 2. Carnot 3. Entropy 4. Motive
power 5. Work 6. Clausius 7. Isolated 8. Abstract 9. Ixchange.
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1. Atoms and Corpuscles 2. Atomic Structure of Matter 3. Electrons
4. Decomposition 5. Transmutations
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1. Elements 2. Molecules 3. Kinetic theory
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1. Incompressibility 2. Cohesion 8. Random 4. Brawnion motion
5. Gram-molecule 6. Avogadro 7. Avogadro Number 8. Radiant energy
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1. Spectral distribution 2. Scattering 3. Radio-active 4. Emission
5. Deduced 6. Statistical Mcchanics
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1. Calculus of Probabilities 2. Maxwell 8. Clausius 4. Boltzmann
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1. Equation of State 2. Specific heat 3. Diffusion 4. Viscosity
5. Yves Rocard. 6. Probability 7. Logarithm 8. Henry Poincare
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1. Statistical Mechanics 2. Equi-partition 3. Degrees of freedom.
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1. Fluctuations 2. Critical 3. Gritical opalescence.
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1. The Granular strutcture of Electricity; Electrons and Protons
2. Continuous
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1. Electron 2. Discharge tubes 3. Cathode rays 4. Photo-electric

5. Incandescent 6. Thermionic cmission 7. Radio-active 8. P-rays
9. Protons 10. Dis-symmetry 11. Positive electron
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1. Positron 2. Neutron. 8. Model 4. Sir J. J. Thomson
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1. Rutherford-Bohr model 2. Jean Perrin 3. «-Paritcles 4. Nucleus
5. Neutral 6. Multiple 7. Atomic Number
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1. Homologous 2. Frequency displacement 3. Mosley 1013. 4. Pla.
netary 5. Rontgen 6. Radiation
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1. Infra-red 2. Ultra-violet 3. Rontgen rays 4. X-Rays 5. Penetra-
ting 6. r-rays
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1. Photon 2. The Electron Theory 3. Formal system
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1. Extrapolation 2. H.A. Lorentz 3. Electrically neutral 4. Con-
ductor 5. Insulators (guggEY) 6. Super-imposition 7. Statistical
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1. Inductions 2. Structure 3. Function 4. Dispersion 5. Normal
Zeeman effect
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1. Circular polarisation 2. Faraday effect 3. Inverse 4. Bi-refringence
5. Electro-optics 6. Magneto-optics 7. Acceleration 8. Alterpating current
9. Periodic motion 10. Antenna
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1. Anti-cathode 2. Thermo-dynamic 3. Planetary
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1. Theory of Relativity 2. The Principle of Relativity 3. Vector
quantities 4. Elastic



ug Wifas fawm & wfw

fermfet & fog $av F o fsseiom € wi § 1 g e 7 Ay
23T AR AFaS F 12 F qWriai #Y, fodiva: Srivew w1 g1 W FQ@
TEAT 93T | T 1 AT ! THHT FRW 4 A1 5 dawde ¥ faag-am=aa
o Aifaw smifawar & fagra & @a fag 78 gu 1 el afe
7 frelt uF frdameraa® 7 et g €1 A 3 fRe 0@ gE fAdame-
% F YT T A WA W qgS 97 F AYAT IIO-[@RAF AT
FR FEE A faerwe §—F9 ¥ F9 99 daeqr 7 99 {5 oag A
foar sma fF wow 99 ¥ fadi & ag=a & fou fadaist &1 sqma<or
I i & s i e fom s fafaftsa gifey & gar
¥ grar arar § 1| fafaftea aifast & @1 awga: 0 fAe &1 1 @
&1 a1 foar @ a1 Y o Swwl F fou o anes et & fou
TA-ET ¥ T g1 | 3@ At ag W A foar war ar 5 < faegai
F 7 Ft swrag g0 (foraas) & o s & e g @ e
3 fargal &1 ©um foifa #9 & fou foaa o fadameran v &F
39 A9 A 99 A FT AW U@L & WAl & | Ty S AAEl & gr,
freT TRTR HIAT FaAT @IS T 984T § 3 93 K faofafesa
T g3a T g1 W o agea ¥ oF f&ma-aw § 9oF) Iga
AAAT HER AT § FLS-W@T I WMTACRE gAaTe a8 a7 § aga
F fou fadzrial &1 s fFar smar § 1 T s TR g
& g fafese grar € 1 fafafsa aifaat #1 28 & 7@ 9w § &
Fifrg giEo e s & gfg e w g ot
frdamear<iy § ga fdmeda & §u F9 ¥ fou e sar
F1 qdT A S I QT e F A AHH qqo agA-aqg 4 frag
frmeda ¥ o § ¥ o foelt O fademer-d7 # o aq @R Y e
TAAT FT YT IS [T 7 AIL AT J SARAG gt @ 8 | farda
Tq%, Ha® AT ATew & gaFo e w7 feofafea aifa=h &
FHFOT ¥ gy B gar 8, T TR # s frea w8 @i
T 72 qfoony fasear & 6 afz dvgde ¥ g fae fadia fadamer-

1. Mechanical relativity 2. System of Coordinates 3. Transformation
4. Invariant



mafarwar &1 fagma )

qT FY oeqT e 1 A7 T ITAT AYLAT W AT ¥ TS [T § THAT FA-
AT gaR fASamer-a &Y e acd g WA | AT q FIH T THL grT
g A o 7 #1E @ fdw-arew faewe g R aEe T A
F srafeaq frdameray 9 oder & faua-srada aFO a9 e § |
dFwds ¥ IuAfawEl A T fadg-araw #1 am fux @ e an
g% fou ST ag wearey wreqw Ag) o7 fAad SIeT-ar geued W " Srar
a7 AR 78 THrr-qG@il &7 90 FIA A7 U AV | g ¥ 9 UF
fraxa A gidfas arew & afafaa ) g2 W 76 w@ mr @ e
FT4 F9e gaqr & o1 fr OF fadmmear<a #1 oiesT o F< 3wy
LT FFAAS-GHIHTT AT THA ST T 1%

g7 3@ T § fr o e qfer & o a2 g Fer FeeE
saifora g€ € | Feede-fagra & smER sww #1 Sfad el 9 Saw
F¥ ST-gT9e T FT qEAT & TS TG qSA7 A0 | AR AfowT F
fou ag gwa g1 w1fey f S-S e et & g1 g 98 "R
FX g3 {5 $ax A1 e IuHT (FeTF F7) qar A fFqan § | af Tan
g1 g% Al 3¥ CEHT q4T F1 AT &Y AIST-AgA Fodd T g1 ST |
FgrIaT & fow ag wrET & a3 R St arfaa wifass s e §
qoHT TART FIAT § T8 92T F ATH-TT T3 a7 § G 1 A AT F<a1 ar
& NG F1 78 7fT ST FATFT N F FIRO IqF 37 F = o s
2 WA F T favge o ot | ¥a: afe fE gErer daEw &
et T I g Ao oF fF 9 $av A s e € Y 3 & awEl
T WEHT F qT% I AT &1 LA FT AU A AT ¥ Fod ST | o9
g W3 | fafoe awal x££ sam F5& gy # Suc-arer afq #v o
FATT AT AT g1 GWF gAT A1ty | fReg ¢R At waredr & dmifrer 7

1. Medium of reference

* agt ag F& SR 9 9z § (R we # @ fedd (Dinc) A oy Jga-
st ( Electro-dynamics ) & 3fzn-fa@ra & g7 # 47 &Y 9RO & ToeaTe &1
HEYIFHAT S §E & | S WA F MW AR Fo § NAF (975 F @1, T8 75y
Al R & 13 &1 A9 19 0T ot o rgifg 3T € @ =T o ag 3
T faelt arafya difvd awg (343 ) &1 3 & gRET A |—aidi srgarga |



%o Hdifaw fasm § wifa

Sl & fon g7 Twwl #1 ©7 faoge AT 1 AT 81 o 9 ET
SETHT 1 AR TR 601 - sy »ff Forergs w-at & W
g 3R 7 srgwa g 5 el oY wrzar 18 oY St oroely Saw-amder
AT FT G FOT T | GO ATAET F TN qAT LA T F
A HT AT T 7 FAW FT ARTICHF G COTT QU ETHIIAF &) ST & b
Ao-fagr & w7 § I 1R @ #T A q fm s fafafeer
FifaRT & Fifaw weari 7 smafawrdr @F T S w9, q7 ag i
HHH FIAT ATTAF &Y AT & 56 q=irg-amer a3a-3qTens 99T 39
T A Gl F R A1 g ST F g & A
TFaT &, 7 o TS T ¥ g

TEE T F A A BGCA-RAAT T ST FA Fr
AT F FT AR I7% Wi Theomat 1 fad=m s smazas £
ATHTRT A FT TV TTXOTSAT B T AT ATCHT STETAT ¥ g1 TGS
7 7 faa=w fFar av | =g fadam sy 4 €Y o fir Srte-eTmar
FY T FA ¥ T T afonw sfamd g1 wd fag 2w = faegmm®
AE §FG 4 | TW T A OF Q1 98 AT ffga § 5 e w1e w
afeqe § & 78 gt Aey afqarS Y Serwi gy favife @wg erdar
FTATAUS TUE TGl gt | 6 g a1 a8 f fafzq & fF @ zo-
fargell & st &1 g0 #7171 A ferars i e 7@ diar st S
1 Serwi & fou aua 78 ar afz qwy 9 g f fder Fvew
Ta.fag v 3 @ sfvara: g TS e i @R F3 T3
farlaa: Sriga-eraer 1 SFR #39 &1 a8 99 g 5 s
@Ifas I TeAaer I @afag a1 e 39T 93 5w
FEATE F1 g FW F foy smewerd 7 AT frdaw F O
ST S&gA 3 § fa Fromast i) femaast w1 s & g faoita
ferar s & | g famomwr & S 78 wo-afiaredmr awmt £ gt @1 srqar
fFefl oft ST F I FT TR T F AT A Ay e

1. Paradoxical 2. Signal



smaferwar w1 fagra %2

o 37 ¥ G ) wwar S T & @ gATHEg A w1 9 e’
£ 3= waror Y faa 92 oY sraefiag a8 § | SR s ag W ST
#3 faar fF gaaw @l & T #) 39 Seoaw G F Afeaa
HTROT F TR STEEH-RIA F AT B GHA 37 G0 & J1ar § A
ITET T FiFETT WY AT E A G

qEY IEF AT AT A 29 57 ¢ fermr< o fF Rt of -
d% 7 fafws Al o= q9g ¥ Armarel afedi § gt &9
fear wmg | g Y wEhE & fF S afeal oF & W 9X sEferd
T & ST gHA FY ST TALAT: F AT H | oq: gEr wfsar &
TR Fa0 Gadl & (atqag & gTa gy G 91 awar g1 ag amr
a7 § % 59 @ 1 &9 &1 gavaaqe fafy #@w ) S| oax @
queq gfedl # d%exd ST & 91 9% & g9 %8 9T g ad
FTHE A7 g § 1 e 5w wER & warfua far genm et A
T d7 ¥ fou aard g 9 a8 qwTeq 99 g AT AT 99 Al &
for v sEar s@er ferx g g o e & fafim a9 & fou
v & frcer quy favifa #47 o3 780 & | q8) sTEwered & fageanr
F1 q94T A9 qfeonw v | T ara F Afuw gawar § e 39 & fou
7w dfve fF & $ @ 2 fadaaa € e sreg-and ate-aes
TAT AT AT & 1 AR g 7 w9 A fF 47 & a5 § afedt
F1 dFTod FX foar @1 § W) aw a7 ¥ fafirw fargel av awea-
wHifed ufeat w@ & @ & o) o a3 a7 & fafwe fargait aw o
R FETfen afeat T@ & g | a= smafer afq & Fr<or & v afeat
@ FY afedt & | § SR TG | 99 afE s34 § g7 afemi ¥
9 & T S dor faf T X 5% a2 anw g 5 fw aww s
Aoy wEr § g, fomroa: fafaee, s s (7 wemng) O o ww
F-aT A ST T I AT 914 AN R T w1 dm foa @
ar ga @ fr sa fafwe Seri gra @—a7 &1 wfoie afeat & sfaa
g fafrs from | Za o=kl § 97 & OF & A9 A0 ) q-aF

1. Constant 2. Synchronism 3. Proper time



W HWifaw famm | wfa

Fr fafew afext & Sfua qug fafew fra® 1 o & qar @<=t
Fr wY a9 sFEd  F FRO @7 F fR R Ao e
R &-q7 & grafa e gra Sfaa & i afeat & gug o fafw
faaasit | smifersar & fagra & abroer T sifeaeT QO fader o g 7 &
& T N g A-any Afase fatrs At F feq S gmEr
ST EF | IR ATERETEA A et avg yAifv #X faar g fF ag fasen-
W T TFI & FATHIRT A7 1 STHeAT JFaL IS gl & dHTo
FY SEEaT FT & afor g |

TH THR STCCT-EIRI T iR et F 5w A eeeend
7 fag =< faar & fF afs a1 wifas awg T e o1 Fodr g3 fears 2T
gr @ 3 wfa #Y faam § 99 aeg ¥ Fwars I9 TG F qEAWT FH A+
JeTF FTRT ATYY g TS FY VAT S AH TS | FAL TRl F WA
Hfsre fr 31 Sers T & I Forer faam @ § saa-amae @C@-3@T 7 w9
T Y 99 @R AR am Afv ff 797 & 0F 39F ¥ 9 0F 2T §
fraet 5@ ST <@ AT & R Iady swErd afq #1 fEm 7 2t A% 99 Jerw
F AT F JEI IE FFATE TF A § AT AL &7 & AT 7 98 II TF
W7 ¥ F7 Fwe) fAwonty oI S et &7 staferss a7 fqqmw & stfs e
BT IAATEY FraTs 7 g A< Y arfer faen | g AR et A srdretr
T F I ATFAT FT AICATT AT A & Bl g § W Faw
AT ZaT H FLTOETE 1T § ST SAHT ATIRTF A THTA & RATHRNG T
F FIEF G AT | T FRW § R T F g1 3] A & sqfewed
FT SeaeT STV AL e aar | ey ag argea S EgRa: e w@er
£ gxaT & ST I¥ g & FEs gfewrr # gan § foa frewfates
R ST F FeT F1 A HR AT ATGFAT F T F @A ARAAF
af o Y sareat & fou ot awar @ At | f6 o freafaiees-dites
F AT | A1 ATZELTRA F AATHI BICEA-TIAL § IeTA g
# afeas Wg § | 9gST a1 aega: $A¥ 7 fAede afq F gr I qreafaw’
g AT AT A, fieg gE At e e g S e s’

1. Reciprocal 2. Simultaneity 3. Real 4. Apparent



safawar w1 fagra %3

ATEA & | IHFT Aoy oAt F1 Fewr ag fafy § foad s fafr
FeTF FTHAAST A TS F1 AT T § 3R g FTeA-TIa o
& SIY 39 <A1 et & g foRdr T ATt & AT aee #1 oued aTg +
FFATE & TH ATATAT SF= F1 &1 Ofes afgdi 1 ATy A2
2 w7 ¥ grafaa Ser o @—AF I TE AT AT FAAAT FA
g 99 9 Ao AT & fF ag wS S s ufedr 1 sher R
Tt § 1 T wHma € fF afaeis 9=t e gt I & srewersT
fag oo 5 a7 it Srtes-wara 1 & afonma § | s &7 sge
R afsdt &1 deq 4T & ATET § R AT 9T FTS A 9T A4
gfoamarst & Serw g & e Sia-waraer & qrgey g1 fardaa:
afz wward & smgem X w3t & v F1 @ ega 9w foar s ar
FICEA-TITAL F AT FT JAT &1 ST § |

o feal § seweTs F ATRTR G491 FTS FY AT AT GO FT
sitfacr fag fram & 3 stfasaw G & e oramd wfqures agan 17 s
sifew grar & 1 foeg 7 afFaal Qe wae § iK% 91 gfte & o fawmg
s T T T2 faar 91 qewan | fadwa: gwoew fanm e
F1 oFTed €7 & g F7 wFq g 5 S F1 sp=w S wfeqi wv aaw
FATATAAT AT § sty afa seiem-ame st afgars &
TEET F1 TH-UF DT 1T TH-UF g1 T 2 & 97 S aomae fqogs
TFH-AY ) Al AT TqF F1 gAL AqF F1 I3 94U 9% ¥ W fawrd
M AT AL T&TF FY AL FTAT TSV AT AT GET ASAT g3 ATSH TN |
qg AT saq # fraar § e @t 3 aew 3, g
T 39 fagra F1 AT TrEuT § Y AT § aF TqE QA I0Th  SATedr
AT &1 St g | faeg Tawraa: & O qdelr gt §9F T8 §

uTzeTed & smifaEar-fagra & TR AT SR FTS F T TIomei
& S afvaaw garm gwd e afafafs & frat & o ofeqs s @
IraREFaT g1 | faRw ww 3w fagva & 0 F S & S e
ST grn g ag fawifafen faw & wafus afes § | an-waom &

1. Comptementary 2. Slowing 3. Composition



¥ Wifaw fasm & wifa

T 79 fram & g afeie au-faad® Arawt § gw-g=r gy
i & WA & qfony Y a3 et § aeqa: snfasar-fag # 0F
=TT AHSAT AT JIAT & | Sy-faga 7 wraT 7 av 59 s v afi-
U g FEHT WA T qFaT A1 5 a9F a5g # Ofq F F7 A%
FT ¥ IqF GTI-ATT AFqF GEFAU: 1 ST § | T ATH Ggeddqo &
fou nfalie awg & adwis’ & wod & ®7 7 F4° 7 g g F71 afqumes
foFaT a1 SEET g BNl A #1 f@r ar | IS F ¥Rm-fagra &
W 5 g F e & awear ey o, faeg smafasar & fagra & g
FaAY St =ATET AT g% § 97 qgq & wferF 73w o} AR & HitE A
AT A AT-HATSA F A4 G F T TOMHA F T F g7 IHE g1 AT E |
3. fadh-wre

THST TART I IFFeTar 9 sqranfa ar fogd fax (smar)
T T TF g2 F QG &0 A9 TT 9 A1 T Saadr F g1 F0 57
Farelt & frederar 1 qur i gam an 1 T AU Sried-w e
& gl & &9 ¥ Y w2 & fr smufersran & fagra § ag ©wa & i
fr smanie fagaiat #1 vy & fadois & @y gwar g fabm
Ferat & ST ITART ATHTT AT FT5 & fAariat & qETE qeaes 7
surfeda fafy & faasm #37 & fou oF agfafad’ ames’ v Fomr
AT ATETIF &1 1T & s ardre-wrea<w § fafga s o F1
FT G TFT A9 €T & GO 1 A@TE | T SANHAT freqor #71
famareedt’ 7 gafug o faswfag fear a1 o) @ a7 fefgFe & am
vy g

FET-TIA ¥ fem-Fe F & Al w1 awaas e @
& T smiferar & fagra & Wifas faem & aweq fraw fegweim
Ut F ael & €9 § THE I € | ToAF JAF I9 Aqfatad K-
qidgea® ™ &1 T 9T g6 § FEF o fael amFm ) w1 w6
qaT 7 o & W) foe fafwe dfqat & &1 seamr-ae =R ST

~

1. Dispersing 2. Drag 3. Refracting index 4. Fizeau 5. Space-Time
6. Four dimensional 7. Continuum 8. Minkowski 9. Tensor 10. Continuum



srmafarwar w1 fagra &’

FEF JTA-HIA ATHR AT FTS FT TAF F § Il § BIGEA-TAA T
F A I I &AW & |

=Y THTL ATATerHar 71 fagrea FT% F TH Qo7 ATHT & QA1 (A5
1 faet frdY TR ST OF &Y Fiaeas | aufeq H Am g J49fT I
Wi =91 § saaT srfue srax § 1 foreg 599 g g afkormw 7y faere
=Tifg fof smaferrar % fagra 7 smerar R F1@ 7 sfrar fag s )
Fw TaAT &1 A4 & 6 s Wifaw il F FT T R FTe s
aeqa: fra & @y €, feg frereeat & faare & wifordir fad=mr & ag
=T TreeT: 39 a1 ¥ 9EE gt & fF SuW 1o & fadas w1 e i)
ITHTT & fAEaril & F CH-§ T8 a9 o | afg gw =R 5w Gw-
FT% FT AT SATAAE 9T F FER IS AT & quar s at
=7 wgfafad agas & fmin & fou Faw 041 smeria it
S-FT-T FAST FIF § FTH 7G) q0a1 | G99 F fr@ns ary/— ¢ &
O ¥ a9 IF ATHRNY gzt & oA siraza® gt & | FLY AT
AR FTe 1 wifes faemr &1 s 81

Tas wfafEa F1% F1 0F 93 T 98 § 6 S91 varg F9e o & faan
# grar & | 399 fam-are § uF THR A gEaar gwe g g o o srer
9T FTH FT AT fFam mar & Igr g=-fazm a1 fafaeear g g smv g
A% & 9 7og-favg #7 feafa feg-re & fet o famg & g faefua
gt & R Fro-ate § ™ fag F sudaad! et ¥ fan-ae 7 o
@ aq STt § S 39 weu-farg #7Y faga-ta@t Fgent & | A fama-dar
1 o faan fafarse gy & S woare ¥ wiasy & s s & R fam=-
TET WiEe & ag afzda fean & 3@ ara #) The F@T & F s iR
TS | 37a< gl & |

g straTar R e =R faeaa & B 1 T 81, <9 ara 7 o ww
geaar 78 g 5 smafear # fagra 7 ¥ uh-gat § w9 T & g o}
7g wgfafadia fa-F1e & 9T T qrREf qaAar # TF § A
T qg qEw fAdma T seq Fer @ fred gwe wgfes frd @
AT HCAT ATITT & |

1. Polarity 2. Privilege 3. World-line

!.‘



%% Wifaw faam § ==

fex-a10 & faug § g0 o9 A< afs 9 Fga1 =Ry W@ifF faEr
wforft Sidfasar #1 GgraarT & TAET ATUF G50 AeAqT 9T AL L ¢
g9 A1 o1 qg AT AR § 6 saeeersy & fagra F aif ¥ fawt §
afcaa i 1 F9 fam
3. smfasrg afg-fagee

wzq & faoifafe aifsdm aiFo T@Em-sarawe § fAzac
@Y & | W9 % qg GELAT AT A7 F Q¥ AAF-q10E ST AATS et
& fASariaT T Graes TS TR & T &1 GohaT § ao O at Jg ot
T FTAT AT 97 FF T F THIFT =TS TETA] A7 AYLT qL& @7
3= 37 § oA o FGaaAi§ g0 wa ) W ¥ wawF
% F gued Tl A1 gfte F Fifadrm gearsit § faw g staw
BN & AR S ¥ § awow FR o aifa e & gy 9w dW &v
fder wfq &1 fvrg 5T @3 A79) gar | g aifAdr 7 smafarEar
F1 fagra a8 a1\ foeg 9 sF-aRe s aFt & et
F T F O AR T THGT T F AW A Fried-
Tl F1 Sfaearfag &< feun, qg feafq age w59 sfoeams?
F FTT ATZHCHT F YART qUT 47 &Y 47 TAWT F AFRAS  qF AT
§ gEwa amfersar 1 fagra g a9 faRE-redn gzamt & fou
AT GHAT ST T | e e F Aifad i g e e §
frza< 78 | | I ag smuferEar &7 faga gifawy gl & fou
g TEN &Y FAT—FH § FH IgATLAF AT &1 &1 7@l Al | ATEEETEA
F g af oo Y @H T AT TG T A I FIO a9 fF sma-
ferear &7 fagTa awed w1 1 Wifaw sl & fog s gmr aifam )
forrg @@ g wmaxas & mn fF Aty & adwon # oafataa w7
GaT &9 37 Wifge R ¥ Sieg-enwaw 7 famw € g oaw
qfada 54 &7 ¥ 2141 =1 5 {9 qwea s sraearsii § 37 qHEw 0l
¥ o FaehTQ af e fAds § SR 3 989 & qHiwr oF ft g9w
afsFedtl & €7 7919 97 @ | FifAa F 77 9% aiE & fou SreT-

1. Symbolism 2. Relativistic Dynamics 3. Substitution



smafarwar & fagra 1)

TFIRO #7293 WAATST €9 ATOW FIAT ST AT | A F qHI-
FIOT F AT G FT FTS-JOE ATFow” I & qUa garg | A3
=T & aifa-fasme 7 ag fraw QY sat-ar-at < an &, g w9 v afe
yrn fae-wfaftea wfa-fasmr v afcmr & fow s & i & woa-fag
& A FT FRA TAT T F [UAGRS F JUEAL AWA F T § 59 F409
nfy-fas # 3% S8 Tl F @< /AT AT § A TSI 4T 3 F E-
% T T T U1 § T 29 I AT G § ST AT 7T Ko grav g | 99 IF
3T ZAAT FH G & T STH A S TR I ARG AT & A HT HARA
&N T T qF QT 9 0F FT TF & qUaL AT 34 A H15 4 a4 407
T TEY EAT | B FT FT A€ AT GF A W & Sar g | R
TET F FTEATHFRIG T H FE F Ja [ 3 T I IO FT 99 TF &
AL ALY QAT AT T AT F GTI-977 qEodr W § | 9 FqT § T4 A
7 frawt & afcrmt & smax 9= 81 9 § o we-fasg a1 AW S-S
TFTHNT AT F fqe oag=ar Smar § -l 3 SRl F N F gEAr
oY rfrs qgdY I € 1 3Es afafea afa-fasm & T @i § g
Y afeomr smameT & free sar & 6 B i s AT T &
STRATERTRN A & arfird Y oY 7E) & aFar | o Tar Aoy gar §
STHTRT H FAT ¥ TATATA 3 AT & FoT SHT2r 7 FATHRIT AT &Y Iwaad
#WT § | 39 Th afedi & ghre a1 fafy # fwmEn 7 e |7
forr afewemr 1 famior fFar a1 S8 i g gfee & 9w &)

g agt smufers At & g & fawqa fad=w & gaa 7@ @
TFA | ZAT &Y Fg AT AT g foF ag Aty S I gt F sEr
F¥A ¥ fawfaa g gt § o guy #ifr & ot st awoan faei
4t 1 ST, fag feae-frn” & fagra & oo @& EfeeT o)
FTS & T v 5 13 9, S I fagra & 37 A afa-fasm &
T FHIFO w7 Y A g awar § i sfiEd! ao-ae § Aey-
9 T seqa T 7 faaw R arwiet #71 fagrwr & W g 9T & S
g faeg guet T = Fifad 7 oF mgw 92 1y § PR F aeet

1. Momentum 2. Differential 3. A posteriori 4. Stationary action
5. Law of least action 6. Integral of action.



%< witfaw fawa & wifea

|y wod AW A oAb T8 &1 fieg o o wifeeite wow # 3w s@AT
9 &Y fF SUF TuT TFR F ATHRA T F J01 FT ATI IJTRIT GF
T, 99 39 ST w9 1 9 G & faofafeg seq & am &
FET &Y ST & | T9H NI awy a8 2 fv wfafeea aifay tar
gferrea & Y stfereiar AT SEEATRN § 9 &) 53T § |

g7 3@ 9% & f& gt & smifasra e & S afcaae fafase
fomar T § a8 39 a1 & sud R o awar § 5 e ger-fasg &1 5aw
IgH UF T A 1 AT § [T FIF TAT T TOAERS | AT F TF
fo=Te o &7 W 39 A 9T gt € | fReg afs gw = o a7 o Fg g
g fF gy aifaa & qwm & xe-farg F1 9 o oY seaw R A HT
TS gt € ; feg o a7 & £ ag W feur 9 fF & & ofveme &
Tra-aTy geAT Y afvafaa & ST § 1 SHi-sat A #1 9 e & fAwe
qEET SITAT § @il §a F AqF F g F1 AW W ¢ F e ag=ar
AT & | T FIOT TH AR & H;A' FT SeAfor frgain gy faam-sraear
# 39 zeu-farg &1 gouw a1 § 1 3 agT “A9 wemwW Y s A
ZEEE " Fgy € HifE aET 99 eg-farg & @A gerw Tq Sfaa 2ew-
A ERT | gH 92> & aa1 9% € fF geaw &1 Sy afceds Seror-
T Y G ST A T & ARG A & e ag= S )

STAfeTaT F gT HaT & AW K Y qfvaa gt § AT T AT
qf e I & 9 | WY &1 AT & | a8 F1E 37w F1 a9 A8\ & H;iH
ag T & i foear o awar & 6 9 & a9 Aues” i et ¥
It & fag-F1e &1 uF sgfafeda afn & gaes § o gw famas’
Tgfae’ F T § | A TG FO7 SR FAT T & Ao | & s
€ a9 71 ey § 6 uw #7 afaaw @ & ) wfaefaa g st & a7
o § g AaF 0 g f6 3 F1 A g g1 S 92 ) ST T A e
& &Y San, fey a9 SaET W st g1 I § #K A gem Wi
ATHTT ¥ TATFTNT AT F 0 & UAES & JEL &Y AT § | Tq9 T
gt & fF sadw geu-farg 7 iR waaw srafeafaea” omaret a&g & 3 &

1. Expression 2. Denominator 3. Numerator 4. Proper mass 5. Rest-
mass 6. Components 7. World-force 8. Four-vector. 9. Inertia



Fmafarear w1 fagra &2

Fam W o ‘AT It fremm @ ) R M A Aam g A A S|
aEg A S AT I A e siferF SR & o Al g A qwer
ST TAT AT I & ST AL 1T § Y i F FHTLT IeqH FAT gl & AT
I FY gW AfqS I Fg qFS g | At afast 31 F T smferwrg dww
9T MR fFaT ST a7 gW G R TRTI-AT F7 e e At & fou 3w
FF & AW A AR AT giftaat g fquifeq am & a1 Seor-m swae
&Y TEAT AT Tg WY THM AT AT F a9 F ARG F AU & J7E
AN AT E | TAH BT TET Tow Fiepe 1 Feror fa@rs Zar & s SHra-
3T FY YT Teq A9 & (5T AT THAT AT JHAT & AT TST 1T § o
IMferraraTdY & gfte § ot I e & gAL F1 JwE Ifaa aRar
ST &t |

ST SerF et Wifaw awg A1 0eT =S @A § 99E gfewiv ¥ 99
ae] A faere IS 1 A 99 9% & AT-4eA9E AR THR-AT F aW F
TAES F aER g g | g enm g raft smamg A afa @ ar
IHFHT FSAW J9F 3T I @ raa v gram &, faeg Taew 3t & foq gud
R AT FowH § TH T AR A (TETS AT | IR, S SEHT AT T
3T F T TgEH AT § qF g FAHTA WY FEHT AR T AT IqT g
g1 7g ¥ wanfora R o @war § R wde St & gy AT gei fae
3t 6 FY FsAT FT AT FART &Y THTA-AT F a1 A I ATHAT g F FeT-
ST FqAT & TSRS & JGL 1T § | 3 SUI-591 T€ FT 3T TgHh<
THT-A0 & (e qg=ar ST & <A -t 99 Afaziie awg B A1 w1 A1 A
qEHL AT F fFehe ag=ar srar § | R avg 7w & TR
F FUAL AT I ATIF AT IAT FLA FT AEAEAT FT &Y Jg TH AT €7
21 ATERRTEA T 9 qf s FY 98 ST F3 31 W srfiren suad '
2 feun 5 a9 awgeit A—uaa Hifas qameil d—Gaar & S9F g
Sfera §© 2o EAT § I T TN & Afeded F & FOT B FAT
Y gret & T 99 Qe g Sfea W oW R R & 4w
F ARG F UG EAT & | IR I AT F1 Agd § IO G

1. Kinetic energy



9o Wfas fasm | wifea

orez FX a1 d | o0 TR It & safeafae & =9 fagra & g geawm
AR T H UE A (R grEey eqifaa & @ g 1 R W 48
qfcorsr fasrear € 5 Sit 1 19 &9 & 99 J&gH1 $T Fq91H 9 ST § |
fardaa: afs S8 9T #1 afg & S a1 SAET FwE Y @7 Jmar § )
Farg & fou s fFy oAy 7 & fafezor &1 Scsw e & @@ saer
TEH T AT E | T & Nt & safeatac w1 fagr sl g g @
g doifas Wfaw faam & quaml —Raar are-aifan” i a9-
orrelt § Iaat & AT qur qreamfas Wfawr 7 gt § f—
ZHHT AgTEAW T @ g | foRiua: gwmm-faeeat #7 weAnsi & -
I ATHST F GqTT FIA F AT T TSATHT F TG0 ATOART T qTEACH
sfafFarsi & g ¥ fwir § § 399 a3 9 wgmar & ) faeg ag
T 7 Tt & faa=e w7 g g

¥, SATF 9 fEwar

T IO § gH AT ATARTHRAT F q¥a-9 # qgd 913 & T T |
s fagr & fama & ST 7 Q1 smERere 1 faaee daw o fada-
= o & ST a1 99 o9 qerl F Qe Io-TEend 1Y A9T-
Fig afa g1 | @y I smafwar & fagra &1 F90 a8y &9 S fHar
ST IE-@THF AT r=-a917 1fq & fou g aifaat & awe & S9-
At ar | 586 fou fom aforst @t IR ST & S 7Y off 9 a9g
F1 A fafarce smfersar” T@r @ 911 0 F graed § g6A 49 A
I foelt €1 fag goaera: & ag smamas v &% @1 afwormst & safys
sTE qATHT QAT fagra S5 R 9 St see-aTeE Wi ata
Frarer afadt & fow 1 IwRl g1 oy afadt & fou amraa: fafae
oeE & oG & ST ITET av FE syaferswar #1 fagry & & 7@y gwar
Fifs fedy @fea o & (7 et gurfa g 97 &) faag SaF F7
aifas, sFRng T fae@-Fada g2t F arg 9 99 Al FT IHw
Yz & W 93 9 | fariaa: @fa a5 § aifas gz & araey

1. Astro-physics 2. Disintegration 3. General Relativity 4. Special
Relativity 5. Accelerated



smafasar w1 fagra 9

F1 qf s ot 9T g1 & 99 g9 S A9 I “sifarte-
%% FY FIAF THT FT ITAN FL AL 37 o1 & FIT IAN TAE I
w@afa Ses #1 a8 aq1 37 & 5 ag feax 7@ &\ f6R ot smferear a0
TR FY SATIF & | &0 T & (o0 AT g 6 ag 79 foran sy o
TFa ¥ from g3 fegare 7 SO0 aEE F BT A g @ WK
W T2t 9% @ F TATET FT ATRAT FAS I LT I &7 A
W I @fe Sarw & it a1 favilq &< & fou a@my i g =
fazomwr & wae 2rar & f afa e fag-wre § a-3&m? st &1
ITART F3GT & AR Fae T3 a9 Sferq amat 31 fafiva: deg-awl A
HURE-FATTHT & AGATT F1 ATedT & oy wated grit & )

T qET ¥ 959 fa= 39 9 § SEeers 1 0F Ao aw
A 9 I & g 9 Tearwaw & foaera fagra #1 wfqoed w0 4
Feear faell | qarE-snE. F qat @ e § 9 earinae w1
ZOAT WETAW T & 98 #aT ¥ AR affua s wiy wefaw aot &
TgA TS TIF &1 7@ & | IAH1 UF Afard serr ag § FF ag awn awfug
aeg ¥ XHE FT ST T & AR TN & A AT QS
& wrfore €1 = € £ a8 oA QUi Fard § | o wfafase & -
FIOT F TGATA § &7 qg 6 g1 AT § 5 qF TeA qo-847 | wifaw
FEgSt &1 Afa g O} sEeiET d@ gt | safer THa-agt faeifa
F & fou ag SR A ATEEAEHAT TG gt 5 T FeAarer avg e
THETL FY § | TRA q-877 & (97 ATVIACCE IO & &7 F THF-99 T
FY 9 T E | TH qLF | TSR ®1 59 G &1 ymw f@rg fear fw
foreft W 7 et aw-a T st fen-FTe § e aar @y Safeafa
wFz Fvar g1 fafaer smfisrar &1 fon-Fre @Y S d91 & Sqfafed
e g 99 a9 JFEET AT g7 § dR auae ot v ffatada
SRR € | g 7 Wi # g ATA S A 78 g i fewre ad
qfFET AT ST AT IR FE-FET ST aFAT Y g § 1 R aw

1. Centrifugal force 2. Coriolis force 8.Curvilinear 4. Eotvos 5. Traj-
ectories



wR Wifaw fasra & wif=w

M feg-F0 7 g@-taHs Fa AE-aat a1 afaa @wa T@@
& gFar AR sEd fagell ¥ wm-faeyw & fou 5w g & fAdmiwt
F IATIRIFAT & TN SATHATT 7 IF-q91 & reaae & fou 9 | foF sy
€1 I 39 fam-9Te & T W1 A Tuq GerF F1 agh A1 qeAAT H AT
& fou afrana: a3 fAERi®1 #T FagR FET 9241 § A1) T
F e F@t F1 grgAta grar € | faw awg e auedw § ema-
aei Y Iufeafa FTFRT ag & fF S9 a7 § fag o weamsil #1 3fFe-
< fag-w1e & fafase F37 F fou ax-Xefiw fadaiat 1 SwaeT F<ar § |
O F THT I TET TEAT JH-417 G § At oA I-a WY 37 FIOT THFE
grar € o agt femare 7 aar § o) 9% & fou ax-em M=t &1
IYAWT FIAT ATATT &Y ST & | AGE F STETA & TEATHGO gy
frgra ¥ g3 dfera ®9@T ¥ &) g9 FRW HifE T/ afiw fqa=T
wfes nfrda st #t agrar & faar dwa 76 § ) g saaT s
Fgm fo ag fagr aaar arEaqy § @R afe & fog qum: dmosm §
faferee—smifamrar & fagra #1 sEifd qamm aga s=e a8 &
9T § | ATFEETRA & Af-fawe 7 gemww & o e afem #°
SRyl 1 oY ST AT THTA-AT F ggw ARTH sHa F T § gge
# &Y Squ-ry g1 A1feT 9 S TN SEEUE F g7 §A 99w
Ofa ¥ g smiforg & @78 | OF FEAE H WS SR FaRi F ag-
U 9y 99 X gy atuw fAvias g1 g aw) o9 & safeafaea
#1 fagra o saem sfus Swanh fag gom & (faswa afasi witfas
fas &) fF SEFT q@ar ® =g F9 F1 G q@ g 1 fEeg gafy
fafzrse smafersrar &1 fagra Tawi & g1 gaaTfa S 9347 &, {6
& guaa € f o smiferrar-fagra & faua § s fafaar s9e
Fn Sfaa 781 €\ o AT wedi ¥ sfea #r oWt @ fagra
A1 & F gat gew AT guter § fF ST areafas Seor g1 o 9% ot 7g =
a1 &) & & % 7 aT ST agr FIX § AY ATt F fagra
FATAT S | FE G A1 Ay § fF < areata® w0 F1% gERT GHT sreAwd

1. Guye 2. Lavenchy



Andfamar w1 fagra 03

Taeq fasiy® Y f9 a< 99 geAmll ¥ grafag e & faur 438) fmar
T AAET 98 & afER fagt & s dewfes’ e 7 iR
T gu-fara & o ¥ fAFeaaer s ol & faaea’ 7 § rearwae
F snfasla armst F gEar # FGFEg g7 fTa@rd W/ g W=
geAiet T sfidra a1 § T 3% afcarr £ Fife o agr & S g
F fagra & sar @ Mfgw | 5T W A e § QU wEaar qgt
€1 AT e oY Afmg” qaa F fqazi ar F gy SAioa qan-
W@t 1 At faeame sfus dade wew asan g1 feg
SFTL FT FAG TF & qATIT TATT &} GOAT ST aFhar |

s smfaFar-fagra 1 mafE g sEr W@ g, 5Ol ag
TAFTT FIAT &1 937 fF smereerza & fagra 7t qoned F1 =g F
weq Fifqeaed & | @ fagra ¥ gH ome AU R ST ¥TRend s
gs €\ TuF gd wa-Ffeaa armsit F1 yamem & fommr § @i
AT dgrieas qraaTe & Tl &Y @A A e qde F3 # qra-
AT ¥ WY gq afifaa Fxar § ) safus wfeaar & & Freor smifasrar
& fagra 1 sregag AR daifas wWifcwst & wfaent & saea &
fou aga si=er s fag gam g

1. Perturbation 2. Perihclion 3. Secular 4. Deviation 5. Sirius
6. Adaptation



qi=at qfi=ze
Wfas fam & aaiel &1 Sgwla

9. fawafafesa wWifasr N Faea-Wfasr

yq Wifaw fawm & Faredt & grgaia 1 faawor &9 1 qw7g @ T™@v
&, foreg 3@ gt FT FEHT FEA § 9ES T2 STAIF T [ d9r5-9 el
¥ 39 fafweari #1 qar faar 9 o= g1 foss ofedr # afug
fawafafesa sm-aaten Wifos fasm @1 97 Faren fagidl & o g%
gt & o 9 o g fam g Fafafeea wifas faam & awea
fagidl & o & & ag W fom mar o1 fF aifas s & staear
7 foveaia G srauat ¥ fFan o aFar g fog gw Br-fafadm s &
goae’ # faaf@ i 1o J91g § Iwa<d €97 ¥ WITHY g0 a6 g | &9
Wfas sramat 1 7fq I9% Framadt ea-afaaat & $7F F g fuiia
gAY &1 37 ITE TR § R smafare aon § freew € 39
T 9= g\ o T | wifaw geamd afeq ST § ik awe Feqr-
e Jeri g Sfad g § S§ an-mifasg wifes fawm 7 e
AT TMET 797 A7 % 98 Y w1 foar wor v fF o & qrawiy facder
FT& I @AT T&THT T AT ST A 19 g g | 39 faqda smaferar-
ardy Y gfee F faerar 1 F&10r T 1 JTFTT A § AR A FTS F | I FIAW
A Fq0 I FGATAAT TITAF | § ST ATHT S FTS F qTCeaf<s faoaT
& g1 fAfwa grar & iR S fas-19” FgoT £ 1 T fRw-wre digas
1 fafrw v & s f&afa Saw sua-smm fh s ok @
ST T A & | SATHTE 31T FTS FT qTeomsit § qar w3 qfadw gy qw

1. Framework 2. Space-time



Wifaw famm & qaienl w1 qgatE oy

g 3t SferraTaTeY T a1 @1 TfEE F H 999 [@ad! anTini §
wgaa & fF gaw Suw Wifas sear-ageaw A aeE SR Fe &
oF oA § fAfare &7 awar § S o ginifa § st sad fafase
aaTet F qo-aHt § QA 9T g1 SR ¥ fou #4153 fafires Serw
et Wt oy F Fro-mag § ITUAAS FAERA T & gfofta
ST & ZTT 99 F0T & aafeqed #1 fafase 7% awar § TR @ FA |
IH FOFT & WTF FAT FI—IJAT ITF FAAE FI—AWA F FS A
ATTIFAT AEN 2T | T Afafem amfasarardr @R fawa g ow
s AT & 78 T 73 § fF T 1 ge 0w 39 a9
FHETOT FY i e & g fafr e § iR F aew § e
wiaer #Y fafmag #2 37 §)| fmae ot @er 7@ § R s@ wlas
H JeAaTel aNEd T & qH=ag F7 sffeqca WY Amferdararr @a
FX 2T & % 3a+ gfezwor ¥ Aa-afg 1 gt & & For yaA@w
Ser% fog-Fre § afeaq qear-aaT & 399 Saiaadt @8 T ar
S0 FT FFAT § AR FA@ A wI@ A OFT gEar g oA fFosEd
ST FTS FT qaTE ErAT E |

TAF TeaF & fou gearel 1 fag-F1e § qardargEs fafae &3 awa
F AR Fromaas F fTmaae & oo #7969 F1 GHEdT F1 &wR
F&F a1 faw-F1e A1 aroon 7 & fafga aweq awafaw qeaat 1 fady
F& smaferwar & fagrea 7 g WifoF fasma £ smaror g &
qfXomet F1 GXHRTCST OF a1 qgen fean &, ey 99 et T e a8y
fraT & 1 o7 ag F@T 97 qeaT & {5 a9 sgeeaTe #Y oy Ay wy
AT T T 93 § qunfy smfasar &1 fagra oF ww R ¥
froafafesa wifas faam a1 & I s )

forg awm Favew-fagTt #1 sgaEdT faoge g T A 1 &
Faen-fagral & ¥ WETAqW I IW TEASF FT AR § & a|qrr AT
¥ § R g0 Fg I & 0% B & Faien ¥ srfeqes & & 7 aw fafeq §
fa smTer o #1e § fll 95 & s § S 99 95 7 T

1. Becoming



g sitfaw faam § wfa

FaeT § forer-A-frely w1 AT €1 qaadt Wifaw s |
O qeg 7 - WY ATRIRT AR quy Ty ot 1 ] smdferrar & fagw
F g AT R F1 F Szt 7 Ay graey anfra far o ar gay
¥t srfer se-sE afvonw SR § g9 gu g | R ger-fag &
T A & ORmafed WD F AT A SFEAEAT THT ST F1 OE
qfTons § 1 greeWen & sfafeaaar & sFae Y SRTEaT 1 FETHar-
&% gF FI § | I 9T 79 78 § fF el o gwe & s o
SHIHAT & T REH-FEE S@qeaT K IH 0 FT TATHS JFE 4T
29 31 1 fAoifa F7 § T qUTIAT 9T FAT W A8 g | 9
furfaes sra oX gew faeR F3 ¥ g w19 @ Sar § fF qEm wifas
fasmm & sgaa T R F1@ w1 W (R smfEe wifaw fasm
#1 faF-1e gegm W) Faredy gfe & uF afesed A § 1 Faw Wl
Feqel & fow & aurd qwwn 91w § | T AT e & qgf g
ST TN AH-FET F TR AT OAURT agd & AT A R
HTETO STAE & Teaera: Sferq anft awqe sras & TET Wiy aegsl &
Ffe & o Sty § | Ay Frewr § f qEadt Wifes fasm foad g o1
T I TAATH TSATAT FT &1 702 fan Smar o1, s o F1 &
IFq G § gegee a1 | fRey wifaw avg ox i gu fadaiet i -
o <rf & efaa =<7 & g7 EE & SR F1e & o fasans favita o
ST AFA § ST QAT WHow T Y g aTeonei F SER Ee-saaq
FEATAT & A I FaTd A & fou swanh & awy &) faeg afe
qen-E s, % fawa &1 faasw spfree 1 o gw swiw ofq &
froifa smemer iR F1e F famiwt & g qo-wfownl ¥ sfwm @1
JUH HAT ATE AT GIEATaT 1 STfafeaaareli § gaTdy vy TFhe &) STy
& 97 37 ffeaaarst #7 srfeqed g3 &R 9 a1d &1 &A1 2 a1 § &
qEatt o o & St s R 1o e &= & forg gfofia o= qura:
IR fag gu & F e o awEmpEn & @i o Wifew qe F aum

1. Uncertainly relations



Wi faam & qaiawi w1 agwia vo

F fou o awg Swant @ g1 g faaw o eyewda Wfaw E 3
AT &) g AT & (6 I H@-FTHTAT I ST FT qUA WY AT AR FTS
& Y Tear & grr T i f g o % & e F e R 2
TEY S FoATIAT FT FTI g Y FAEH-FAgra § gAIR A Ifewq grar
& S 7y reor  for R & aie #Y ST &R ZaY @EaHd S gy
€| R 78 899 & fF T FiorT-oeg F fou sy stk F1e ¥ qa@ad
TF-ETUT HEA *1 397 et srfue saraw, fFeg $© %9 33 deama &7
famtor forar o 7% | 77 7 fa=mouTa fomd B & #@ien &1 g
g Afgy S wo: fomd sarfad iR Teoamas 95t #1 gaar W q&@-
Tt fa=meam=y 1 et $ FW W ATfEn, T HAiusEE & ahdT § I
agens HfusTal & frwm & fou satq wifes awge & fou gn s
X FT FT AT A -3 0ET TSl Y a0 <&@ 9 | 29 fa
# = & fewed’ § a3 9% A 1 sra<w fRar § 1 ag Ant o g faw
9% A FATY ST g2AT A8l F18T |

farafaftsa wifaw fasmm & wifas geawit & fafq serEr a=-
fauifaan &1 g #1 aafas w17 98 o 5 gaa s 9§19 &
Fraey § §9 faaa T Y qreond Ay @ off | gafy smafewar
fagra & g7 areomeii # aga g afwadw 2 fam av qonfa sa
FAAT SRR A foa an fif wr-faoffaar v s smeom 1 9ue afa a8
TgaTl | fag a8 aa Fiew fagra & fou o 78 § #ite gaw Ry
WY geaT & fam F1 AR WR F1 F GO § gaq &7 ¥ fafase w1
FY AT FY THTL FCH gH ATRIVTTAT T 07 €F A AT FLH & (5T
AT FE-J-FH G AT 7 TR af@dw w1 F fou aer w3 @ &)
T SR F qo-7agal & faeame iR S99 TTes Jawd & a7-
qfe A A sEwaar (St B & qaiew & safeae w1 @ ofomw §)
T STHTE THT BIT § o -1 & S Neqor g7 IO X §ohal § I8
afomat & s sTE-foffaar & faga & e aRelr g8 gvaey
rfug # & fou foam siaua saga € S8 a0 F T 919 &) T8 q |

1. Jean Louis Destouches 2. Determinism



e Wifas faam & wfa

TR AT FieA-fagra ¥ @ g7 Faw sirwar ¥ & fraw wr @y
& SR S T S Seror 1 qf o A € 9% g9 S &Y Fg aE
g f5 SuF T & et Seror T FE foRiw afomw faseq A sfawar
et € | gew-orq A g5 fawl & e § sufaerar & fram &1 sfeams
e €1 @ ara & Sifeq & 6 5 qow oiq A ST SR #T #y qFadt
TN F9T 78 §, fFeg ee-waa I Y aegei & o amer i
FTe F1 § qreong FFA sea-eaall faumm & sER g et e
FT 3 &1 R w-fasffaar F1 # 7€) g gar & foad Ftedy fawt
Y grrfrat # sfaswar fafraaar #§ afor g 9w § )

S T9 g7 Tl Fg I3 § 98 9g a9 F foq w1 g v o far
daifras Wifaw fasmm & R & Faiedl F1 ST F34 T JTEgF:aT F1
e T a1 39 feq So9 faaar a7 Few ST AT AT TG q9T AT
3fea & 5 Gt av ag ag ara fa e g g€ an
. Fo-aRg d fafw<or 1 fagra ok @i &1 Jaieq’

FATEH-fagT=T FT ST I AT & oM 9T AT & (R o0 Fo F &NRET
g i 7 Fer-aeg & fafewor & avaa § 67 91 99 @ faga @
fara s faftet ¥ @ 1 e fFar mar it 99 g Aifas fasmw &
yfed €Y, a9 a3) wfeareat Iufeaa g5 1 T8 THY AT N v FI AT
sfaa 1

afz g fdY OF faeiifoq s’ v famme w3 famsr e fox
2 a1 e § o S FIeeF F T @ g wifaw awqe fafwwor F1 s
Y FON AT F@@Eor f F30 T 97T § QAT ST IO &1 SAar
fora® g T fafereor & 9 & ol & T e o) 2 JUa< 8 AT )
FeT-rfadt” & 9% frawi & & sk o< feams 7 fag w1 faar av fr
7 ayfoa sraea Afedta g § X 39 Fress | faag fafeor #1 es-
i faaor qu: gfafea R Far g = sifafoa fafeor a1 72

1. Probability 2. Assymptotic 3. Predictions 4.The Theory of Black-
body Radiation and the Quantum of Planck 5. Max Planck 6. Enclosure
7. Thermodynamics 8. Kirchoff



vt famm § Faiewl w1 sgwia L1

T 39w FISSH & SFIER T &Y i §IaT § | 99 I 15T F
sgfa o faeame &1 a1 9ad Saferm Wifes zal 3 i 71 39 o o9
TR TTAT A 7 I AT FT FIS 6L 1T § 5 Froew #Y a1, 59 527 T
Y § | yeIw SR & fou ag agfed fafewn oF fafraa sv #1 dar §
SR e 3 I AR F FoT-aeg-fafnzor” v srqg A faar smar g
I Sgrfeas Wifas fasm & fou ag smazas &1 won f& fadt off faa
ErRER ¥ Fov-awg-fafeo & diaeda faaor 1 ag SR FT &% |
AT § Y 39 GUET &1 g9 B ¥ (@U I ST FT ITART fwar mar i
Heu: I % fagrdi o) sasfEg @ o) e 6@ o §93-
T aga sifas oY | 39 TR 9ge A ag s gt R Ferae-
fafeor &1 o’ sralq aiT Agea-IF FSF & A< Ta® ATTF
I § gufeaq fafeor-gmt &1 afemr oxm aosa” § 9 T EFRET
F T AT FT ST ST § | T EENEA-ANeCHAT T A Fgordr
2| Za% 1 At gataa a& & grar A9° T yATia fan & R famie
gt smafa’ & For-aeg-fafer &1 a9 3§ sy & Sva=T 7
R 37 § I WoMES & 5l o o qan 39 wafa & 59 () &
UM% FT FIET g1 MM | g gt ag wod 99 F oA
afaa a& & grar foifa 48 foean o aar | @ ok @9 F it
g fafror & duew @ik suF Sr=-afaa afaaat & faug § qY wgeagqw
AT AT &1 T ST AW F FT ITHT T A FeA™A A & 4w, g
I g e faaqwor & frawm &1 &9 qui: fafkea adi & a1 i)
= | a1 ag ¥ AT & A 5 Fae Smiaa e & S 9%
q wrfsw i &) & A8 awd) R SFey faaor ¥ fam & w7 #7y
qua: foffa &< & fou ag smasas gem f gsa & g fafwor & Soom
AR AT F GFaed § FB TFeC Jq1H% I 39 faa=q 7 fafase
foFaT o | wod: FEITTEHT F 31 953 {fF F BrH qrevitas qfe-
FETATN & &7 7 I FIA $T T FIA 1 WY razghat W |

1. Black-body-radiation 2. Density 8. Unit volume 4. Absolute
scale 5. Fourth power 6. Stefen-Boltzmann Law 7. Wien 8. Frequency
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1. Rayleigh’s Law 2. Bell-shaped 3. Total density 4.Jeans 5. Sta-
tionary waves
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1. Oscillators 2. Equilibrium radiation 3. Finite 4. Universal cons-
tant 5. Dimensional 6. Mechanical action
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1. Continuous
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1. Discontinuity 2. Development of the Hypothesis of Planck and the
Quantum of Action
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1. Amplitude 2. Harmonic oscillator. 3. Simple harmonic 4. Dim-
ensions 5. Action 6. Elementary quantity 7. Variable 8. Period
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1. Characteristic Constant 2. Whole multiple 3. Cannonically con
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1. The photo-electrie Effectand the Discontinuous Structure of Light
2. Intensity 8. Photo-clectrons 4. Emission



ce Hifas fawm | Wi

1% & W faawm g =fge o fafwcor &1 s=or gar § 1 s -
I 9 dg 9T A R gueq wwant fafwtor @ @i § favaa
Tgar § foa S AT smafa & surdr gt § 1 SR wTE:
TF FT Faqis & 0 SIS FT AUF EIGT & | W GO0 § THH-AGqT
T & Wl F1 GHAT AT &Y T | A 57 | faeAe Gy 53
FIM 9K TFTH FT TF F 9597 & a9 98 OIS Sq F F1 FAT F1 F4-
YU FH FoF & T § TG &1 AT € | AT 9 U § (6 T30 F1
FST T ATAT I THHCE 1 77 § § qe fwreq & fou srawms F:19
FY AT F e & 1 T F T ¥ 39 IFR AR gT T9AE § ST
AT ST TFe gRIT ITHT AT AT THTI-H0T FT S § & a8 FAl
aT fTer 3 X 9T ER A 3EH FY 754 | § qg} AFS [ F I
| = g1 T g1 | I ag wfast st safaa fafwwor i smafa w1 W
wod ERIT X I9 AT F AT F Fod F €7 § (Teliq FWarer @r
T AT FT gifeas AW SiF & fAaqis & FUEL AT | T §9 IRIHFRIAT
AR & QUi & fhell § | gad age SRt &Y ag o fr afa sofaa
TF FY Efa 7 afieaw fFar S @t sFr-afad e 399 a9 6
sFe g 99 safa et fafaee a1 & sifiss & s | 3= fafese A &t
THF-AAT g Fed & | TR amafa A famw ofwhw § ag e
THE AT & SHA TS TSI F7 IfqS] ForT T T ATqfaa Sorar &
srafa &1 WaF wow grar § 3R afs @ Weaw anfugar w1 wr-faa &
frefaa Faer Jar @i S a1 g SEAua-aaE G e ©iE &
fraais & TR fAeedr &)1 oosea: & ST &7 S ForEEY e+ §
THFT FT JTAAT & GIT ST FA-FVIT HT G&GT &1 AT grav § ST w<req
T & I3 9% 9fT FF 9f7 71 I 37 § | I 39 a5 d Wax
sfa ¥ foraet sFro-daa frand qvaw gt § S gear Y dear &
AT AT ATIIF g |

TEY THEI-ATT TATE FT a8 SATEAT § AT ATTESTEA 4 {04 F W&
Fr A | SEM IHFT A TFR-FFEHT F1 fagia w@r a1 | s g 3y

1. Monochromatic 2. Slope 3. Threshold. 2. Lightquanten
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1. Mono-chromatic. 2. A. H. Compton 3. Angle of Scattering
4. Debye
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1. Raman effect 2. Interference
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1. Resolving power 2. Interferometer 3. Taylor 4. Fresnel
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Ballistic 2. Wave-mechanics
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1. The First Applications of the Quantum Hypothesis 2. Equiparti
tion 3.7Thermalagitation 4.Degrees of Freedom 5. Specific heat 6. Amp-
litude
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1. Atomic heat 2. Gram-atom 3. Dulong and DPectit 4. Molecular
weight 5. Restoring force
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1. Nernst and Linde-mann 2. Debye 3. Born 4. Karman 5. Anky-
losed 6. Anticathode. 7. Bohr
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1. The Atom of Bohr 2. Chemical elements 3. Characteristic
4. Infra-red 5. Ultra-violet

9
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1. Series 2. Balmer 3. Lyman Series 4. Paschen 5. Brackett 6. Pfund

7. Alkalinc elements 8. Terms 9. Ritz 10. Principle of combination 11.Seq-
uence 12. Spectral terms
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1. Harmonics 2. Wave-number 3. Transcendental equations
4, Elastic vibrations 5. Cooling 6. Fourier



200 Wfas fawm & wfea

IR FFO-AST & 37 WY g7 A NS gyt @ fedr F faw
LA A1 w9 €, feg 3 § wdur B sFe & | 39 919 9% g e
7@ faan &, freg 3 fagara & < & wafa &1 0w w=8 sfis weeaqe
vgeq four gam & 1'°

‘i T frara & 5 T 9 wafa 1 uF gad afus agsaq @
foargan " 2@ g & v & WiT-28a 1 ST WIGH 93T § o
geEd g frag g & fagra d a@ av wge fomr man a1 | w@ifs a1y
& fagra & & g1 a1 daedig (Wl &1 awafas od g7 AR g §
X S F gT0 gW g ¥ auw g% § 5 3 i 7 wifaw aEmni #1
Faiefaa @ea fra e ffga ) = S o e g m § e
T THET AT HFET AR 6 SqEAT FT €A1{0cq Fatedt & i
R & anfaa & 1 FieHt ¥ faar 7oy v wrfeaca € @ T & A a8
e § ot fasz aiey § fmm an
3. [g &1 fagra

T W TTATY & I Faien-fagra #1 quH 3 o sfaereT @i
afeqiaw A1g 7 943 A far an | gw ¥ ) 4% & fF 5w ww wifawst
FT FHE T F TF HI-wedrg ufaey A a< & mar ar foa=H ag 7w
St v f qeamy § ga-fagg & snfave oF 3=t il gar § fowr
FEAATT T LAY F QR AT & Jras g § A1 formsd srpaor &
FTT TET T2 ITF GFCRAT T3 @A & | 29 AfA€T FT FHodar
99 78S N9 93 F #1 AY 3R o W' AR g ggnfiEt F s
FTU 38 Y@ qwdd WY fae T 91| 37 qani & ag S & T 9v
fe aao F T F o s B favg & aRE) s Tater AnhE faer
gt € SR gEdA fagg &1 e N g €1 g aft s g s
STET FT 5w THAT gt a1 qaf gatwraz fafazor & et qar sfaes
Fforrsit Y wfa & qrery 7§ 9t et aromd Ff s w0 faege
& Yo T do11 e WagHT F) @ e wE-aviigt g § e

1. Roots 2. La Valeur de la Science Page- 305 3. Nucleus 4. Jean
Perrin 5. Lord Rayleigh 6. Monochromatic
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AT THFIHT & GECTAT T AR ITHT FofT R AAWHTFAT EAT AR |
T g ot & e afafaa o @Y =nfgg ) s afe fafe=or @t
faroafaften fagia TAT X o1 &1 &1 57 T gL A FAT I
TR FEAT ST A1y o SR & Iioa gmare fafsr Y smafa daa
&7 ¥ qf@afa Sy Y Tfgy qur ova 7 S THACH] By ATCAF A
e sa% aufas smaw ) faow #3731 fgw 1 @ o fafafea
fagia &1 START g F SR-ASET 9faeT § F39 9% T a1 SaeHT
Tt F Havea F1 HHET g1 aHAY § AR T qI] F wAnfaed A o
Ao g q 9 99 FTEATE! FT ATH FA7 7 q@ Ig T FHoars
FT GTAAT FLAT TST 47 |

qrg W AT BT AT WA S 5 I T F gRAsT wfa-
& # Faien-fagia # g o F1 gATfase FF A STEawar w
aae form a1 1 gW T § i 57 arRomsdl & oA a8 AeAr oA §
faafaftea aifr g swifea s s afadt & & 3o Ard-
& Faiefra’ wfaat carlt i § R wafas o 7 Faw I w1 afeea

1. Keplerian 2. Niels Bohr. 3. Quantised
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g § | gw 3w T § f fo aeq # smadnfa o & we-afa gra fafees
B Y g1 I FEietHg afqi w fvifg 0 & foq @iF 7 oF s
frm &1 snfass frar av) fom awa W o997 9gor 3@ foar ot
I gAY I & ATGH 41 F S srag-afaat oF & sifuw gt g
fafaez it § 9= #atzfaa s 1 fafy #a1§; g 5 arq #Y aga -
37 fears 39 o o for QAT samaw sraear § o FEicfAa w4 av fafy
e &) AT &1 JIAIT | 53 FTI A1g & fou gy F smeaeafd seaeEl
FY fq FY FATefaa AT F9F g1 AT AR F 37 70O R G F whE
T FY FS T FATCAT ATEATG——FATIT I Z1ar & R a3
a1 forar s aerar & 5 awamy aar S A & R oF e sreat A -
A TG TFAT & | AT I F Ta® sea-gufewa oo feadnr fasma® awam
ST GFHAT §, 37T TeAF TATTL AT€T 7 A1 1 T aq aarfaaar 7 i
AT wede qaTy FY s a3 earET Aaearsii #1 FA1 F F@iefaq qr
F7 WY TF FTHFN O | ZF THTL TAF q°q & TIATI & AT GeATHAT FT
UF QAT SHH qrag gRT (9ad 39 gy # At g9q = o
ST T gT g |

TF F AT F 3 AW 9 TGS &Y Ag T g1 arar & fF sud
gfeorm & o gars-fraw g gma wdaga 97 & sfeaes § aga
FS GAAT § | EFFeHT 931 A1 few & fraw #r @iy sqrveat &
fow @ae g & AT FAT F1%) £ R Sagdg T @ amafaat og
TTHAT FY A1 & T ATl AT & A=< HT AU EIAT & | NG F g
qTATY & FAten-fagra 7 g8 afweran saea @anfa® &7 & & 9% &t
Y | SR AT Y FiEfag sraeans et Y § 3afeT st gy
THT (€T F1 0T FT ST & a9 Iq9 q #15 fafwwor seaforg fr 73
g @Far | weeq: &) ag aformw fagg-grawn fagr # arfREl 3
faez § wifs Frelng saear § W Pagm-ag @997 94i 9 afcmr
FIAE R ITH AEL AT T T A AN @ g | g ag afkorw Faten-
TaTfae FY 9Ton ¥ 9 & | 399 78 W He § fF T 3@ 39 ang

1. Stationary States 2. Conservative System 3. Sequence 4. Closed
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IO A & T TN UF @il qFedr § gad § XA’ FQ@T §
AR I Ft gt § | 39 fou arg 7 ag 4w feun fr aa@w wagda
IS FT IGAH I ATHIEAT A 1T 4 (TG TIHT OF T4 a7
¥ TZFT A | 9GT A1 ¢ AR TT & I99 T TS FAT (qfH0 F T A
e ot € 1| o wifafoa F=iea-fagra § ag AmAr a1 @rarfas &
g % 31t Faient & &7 A—weH & §7 A——21 IAfTq gy & 1
AT & &0 7 fafror-gt & uw F@iEw FT Ao T § AR F9HT
qf AT qTaA9y F¥ AROAF AT {17 qfaw eqrEaT e S &
G & qE T & | iR 3uy famfefag fraw g g g smar
g foraet weama A “Arg w1 emafa-faan’ & 1 s o R eama
SraedT & § Rl gE) TqER yawaT @ § HHA F9AT § a9 A7 S
T AT gAY & IART AT & AAT @ qFTATHT AT FAHT F F@LA
i & fagars h &1 W &R ¥ 9T Wws & avEe aEr g’ =
grafa-faam & saa oy & SEHT 97 99 R A1 EmEY
STETAT FY Forisit & h T IO7 37 ¥ Iroq HEAT F FUAL AT & AR I
ara & FArE-fTaH F e FT IR g1 I & |

AT | JE 1 TR & Ffea-fagra v Jvg 7 famafatag a1 s
qr@sT feard | (1) SAT TTHI) Y T ATEATAT FT UF TAT SFTHA
gIar g St IaHT Faietaq wfqat #1 faefaa #war § «7 foawr afwsq
AT i &y faty ¥ & gwdt & | oA & ifaw sfeaa Fae T
AFETHT § W9 &1 AT g 1 (11) T &Y S @t #1 IS
Y gHT AT E ST GIAT] FT TF EqTA7 STEAT F g4 § FFAT v
& AT 3 @t 1 sfaat smafa-fram & g faoffa g £

TOF T T HTH FLAT AT A7 ag Jg a1 5 fafas awmost i
T FTETAT FT FATeAL & 7 afeFwad gra a5 sl | qeeaw
AR RS &7 & foaa qeumr-+ais" ¢ § | 39 T3 H 3ae
TH & TEIT ToAZ gl & Sl F9SIT 9 q¥ ATfHE FY 9f T F7ar
T & | fF T g auet 1 A qu AW 79 7 arg Fodud

1. Transition 2. Bohr’s Frequency Law 3. Atomic number
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IIH AT | qEedT Agl 9% g@r | dyedy afa #1 faifa 0 & fou
{1 FT-TfEral 7 syrazawar gy §; 791, afew faear o) ag &1 foimt
I G qF T A-ta g faoife wfq & sriafa s afaat & waiedr-
For #Y fafy warom a8 9 3@ FEar f1 ® 79 & for Qg F ©®e
F9® FATH Fae0 Tt 9 & fa= fram Fifs @ afe froon s=x
e § R srhest faviar & =< =T S GFAT € | 9 T FATHR A9
& fou e & o0 sFFe’ #1 fgais h 3 fFl QT s & aaEs
AT G 7 T TIEL T4 F1 AT F1 TF qOIF ¥ FOT & €T 7 77
FX fear s quif® &7 A1 ¢ ¥ 9@=l° aF 990 GHaT g | a9 I
A AT A h &1 90 & ¥ GRS F TEHy 9% I g1 T AR Sy
fafira Srgn-Sforal v smafodi 1 sasa FAaTeT g Wt S & @
T TH G FT T qUT IqF &1 957 SIS0, TaT o0 & G off
T &Y wfades TUH T aF | A g WY Y 7 Al 1 Faw
€T ATA & I GO &Y 1 SAF qedreHT At Y gurd fwe ) ami-
T 7 AT gEwe o7 Al 7 W oF frais w@an & faar am wage-
Fwifaal 7 feai-fais @ faar § 3R Y &1 92 & 9T am
ST AATAATgEF AT fear wmr gt 1 vy F fagra § g1 faaais w1 A
THETA & AT AR T JAT BT & (Aaaiw 37 A Aifos ot
F T AT QAT & | A Arg & fagea & grar foeat faaais & AT
T af e Te70T & 98> & g1 qaT & R 37 TorAT § SYeh agr A Ao
grar € oy eieen-dmfasi 7 eqagsig [@eil 1 TuF S v av )
ag aifenors speaar g & Te-faga #t aga a3 g6ear g $R
gga T < fear i g g fatase amt &Y @y aear § 4

freg a1g #1 3w fa=eror sRfeF awedr & g9 &) gar | S
I fagra &1 IR Imafaq gifeaw’ & foq o fFar ) d=adw’ &
for Gl /@9 q<@ aUHT TRAT-ATR & SR & faeaed § 9EW difeaw
FT T THA § | SAHT T-FAF g A 9L wfaew F s

1. Radius vector 2. Azimuth 3. Cyclic integral of action 4. Infinity

5. Rydberg constant 6. A priori 7. Ionised helium 8. Mendeleeff
9. Atomic number
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ifoaw & qearo] § Sew § < 0 FYq AEWATST TF ATAF R QA
T WAE R &1 o §ifeaw & axay A @il afqdt @ foffa
FTA 1 Aforeia et aga sifew & Fifs ag A= awgst 31 gifs quear
£\ freg aft feelt arer for & arewr ifom o 7 @ oF @aeE
AT ST A Tt a3 g1 I € 1| a9 §feuw axamy srafaa g s
g T ST I T & THAA <@ AT g AT TR J(TAF qoeaT gre-
SIS 9T 1 GHEAT F TAH &Y &Y AT & | 3% Iaqs qg TG AT &
fr g My &1 e A A AT € | wafk ¥ g A fag e
o smafae Sifeaw 1 daeia e+ arae & fam & gum & faaet
F1 a1 Foi, feg 37 frami § Fea-foais #1 ¥ & o F3r 957
Y A1y T afeor ot g9 e e fasforanit #r snfasee w5
ATl F Ty § gorn 97 % g Sgw Tt ¥ gIEFIS TIH] qHAT
T AT IAHT ATEATIR I ATATT AT § 1 FH THRL a0 F
JafeR-fagra ¥ gI T¥ agq ¥ Sy el F1 e g1 T §
fom=T sareaT 95 dfery quesY et oy |

o+ afafea Arg® 0w 9e-Y, frg s fafar oo & e
# oY geear wTed g T | SEfTE et ¥ g 2T & o smafaa
ifoaw ¥ fou Swia T ¥ & gra enfaa fewt-faats 19w &
AT g grar forae i gregiom & oiwew & fou g g ) g9 favig &7
FI NG T qg FamT 6 gy F arfas a2 ot 98 Al W 3o
sfafar grt § o gafor a8 Qo e T @ | 9@ fagra &
AIFF Y SIS ATHIV-Beg FAT AT AT | 3 I (GG F1 399 99
afasdtwwor & aamaT A1t | 1T afiwea & aifas 7 @ afa &
&1 Y afmfea s wfge) sifes fraar € gowT grFm Saar & sfus
HET TH AT FT W | I afwed afus gurdargEs frar T a
TF GE T I gAT [T 9 53HH F q9T ANF F FoqWE
FaT X s iraa gar g | Efeam 1 A gragietT & arfas &Y s
SV =TT IO WY ExaT § | g@fou gafr g sk Sfeaw Q41 &

1, Pickering series. 2. Correction term
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& fou g TR afcafoa e 02 Ser g, 5 3 ag difeaw Y
AT ZTEIS & & FTHY SAFF T3 EWT | 3H AT F =S I FAA
F o7 otrat & o fewr-fgai® &1 9@ g7 W @t & feq gaax
i TG &1 g F af@wed F sar fSaar sz Q41 7 AT =J1ley
AT g1 Y S It &Y fAwar €

Az F qm-fagra F g g WX difeaw ¥ frw e
qeal & THTHNT TiAgHl F1 AT WY ©IF ©F 4 gHF F AT ATAN G | A
geag a8l fF 917 gw arg A afeweq fafy w1 Swer o ¥ afas @wem-
T TTATIAT 9 FEAT ATGA & a¥ AT TS FISATEALT HT GIHAT FLAT
q3aT & | TF N Q1 aueqr Afew SR @req g1 adr § W g ) 6K
FaTeHHC & Wt F1 ITAW G-Ieq gromar g | 6T i awe a<at
F eigeal § sa17F GHIAT § SR S a9 & & A-gA § feeaw-fraais
Y faarwma <gaT &1 T9Y T T giaT & fF I 99 Seen) § wa
qreenfes graey § 3R wafeu ag fagamg i 33 & smar g fF o fafir grz-
I & FFATT W T S TATG g% & qer 0 aal & (o WY STaRir
gt TfEe | Aty F sa g famafefeaq syaear #1 ST F aFA
& St fr:avdg aga & sfoga g | A Aifg fF aeam-siF Z are ser-
afaa’ aoamy & arfas F R g oF FET g3 § A (Z2-2) Pem
fa=ao F4@ § X Z— 3i 33921 39 ‘goaattas ga &1 af R Faar
€1 T Z- 3 I3FA F1 UF TATER qGEqT § gEY A GHAT g9 q 59
QAT T TFH TF2 gaT g | AT00F i 50 a9 F71 gfenfeq o saw
afaFe OF FIET TB-9T F o & WA § A T § Sy ax
FEIISH & T30 & JEd g 9 § | T9 TR q9 TR SqagHl #7
FHTAAT F1 SATAT—ATT & qgT €I SATRAT—HF T &1 ST § |

T frameaTT #1 SEe F3F gW uF-fRe & gl & e
FY 3 quF qFA & | TR N qeq: g @an frars 3 § S s
g § 997 g § 1 g 39 faw & fawga fad=m ® wgar T8
AT | TAT &Y Fg a1 FH T fF g & o=l & wgraar & uaa-

1. Un-ionised 2. Electronic carcass 3. Corresponding
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faror-etaent #1 qem fram—aws &1 faam’ ) gurdy v § S
£ 1 waTehy dEa-tETet F auE & Eom-fAe & daeAt #@ W@
WY Sfrat 7 frnfaa @Y € o 37 Aforai 1t qara WA a9 a i &
fou ww-dY € T § | 99 R W @ wisfw@ @k fqfwr | firee-
gorg gag-freer faaaat #1 snfawee & foar siv g ua-faao &1
qO-ded qqaIgA® A § 9%S & T a9 30aS & qa® A
S 7 ¥ g9 a1 9 747 £ gafy fafas axat & oqaar @y quet
@it 9 TR e S ar ¥ e faearfaa’ faard At € ik gd A
&1 Srar € fr smafei F Aveww § 37 @t F faeare S aT-
FAIH & G FT AAATAT ZHAT & | GO ARl A i B aTa FToqwA-
FNiE (T oe g q<a & T a3 &1 QY TaW qva F T Ay
F1 afo-faeamm fedflg asa 1 S W@ F smafo-faemm & 9=
T AT & § | avg-faga F gl § ag aforw wgw § & fawe smar
g fF wa-freon & & 7 aweq A T @ A faat a<al & s
H R GIAT-FATE & v d qqa afafaa et §—F7 § 59 yow
Y 9ga €@ afeded aF | 0 TR @ 71 (99 gia-am fag &
strar € T g & qem-fagra # snfaerres aff &1 ot mEedy
&3t ¥ afemy fae ST g
3. Aig & fagra &1 afwas i amwes &1 fagra
wforcta fagra Y 3fte & g F fagra 7 or ast #4 €71 grEgioA
TIAT F FI@AR ST A WY JqY Fa@ JATHRR 947 B T T FAAT T
qfeFeT g1 gFaT § | Aua g4t & fou sawr swEm a@ fear S
HAT | T JGHAAT T FIOT Jg 2 (% Sa7 FaeHdor #1 fafemt a7
qata fawm a8 gon o1 s gra fafae @A fafy @ Fas
1 it & fou gugisa & fame quia & fou 3ae oF & -l s
gt g | g * fagra ¥ fagw 7 quiar oW & fou frafefaa awen

1. Mosley’s Law 2. Rontgen rays 3. Laue 4. Friedrich and Knipping
5. Diffraction 6. Mosley 7. Homologous 8. Displaced 9. Perfecting of
the Theory of Bohr. The Theory of Sommerfeld
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T S FET ATEHE 97 | TF F ffyw @y a© giftas el
% forq S Fateror A fafy qar § ?

T GHET F1 {R%% A faouw 3R amiRdEes? § @WE OF & a1
go #< foar ) M ag a1 5 fow aifas fami & Farew-fagea #1
FFY § 3 99 T amad-weq” fAea g1 § i = # 1 quawe” @3
g omar €1 0¥ frart & @ fafaw =< smada: ofafaa o da &, g
TITOT: I+ sradsre - g § 1 @ afafaa afs =30 &1
g a1 faatew aafag gom & @ BT F sFe #1 Q¥ S-S
FFel | fava oot ST aaT € St 39e UF-UF I R sEstad &)
T T IFS Y WAt 1 et FF qearas) 9% F R qTaww-a%
& fou So3 A 7 afwed 53 ¥ S afl s gt § & “Brn & aFs
FT P Sraaa ™ FEa & | weea: &Y foaer 93 Y d&r gy @ Saer
&Y ST 7 radal #1 M T g | a9 S fawr Fy afaat & Favedigor
& =umae faw 1 O1ed A & fou aaT & e g fF waAw afEw aa-
g # frais h & fr quf saed & axex @ far 9 afy =3
T &Y &1 AT Y fraw & iR T fAe oY sro @Y S § )

foa faoam-amcres Faiedm fafy At e sRar gaa snit
qATY & IUY S a9 gEeArsHi FY AT ) THA § ¥ Ay F A=
fagra ¥ ama Sufeam § it ff | ag &t & fr afx awam A sifeear
aga & A5 g1 a9 WY egagra: AifAw awean 1 Ffoaar § frea @
fawar s smfq & St € 1 feg 5 arem &1 R0 F@iedEr fafy
FY ITYUAT TG E——TTATHF THIHIU & g FLA 1 GWaar g |

qea-fagra # fo fafay qaeam #f A 71 7 ag awws
W, S TIH gTA<hes A AuAT rTfassa wareHIEor fafy &1 sgEn
frar | 9ge @Y I ag sAria frar fF el waret F faa=w
F oY grEFIoE TIATY Y FATEAT FATAT F ATHA H A1% A4 AT TGl
T Y | o g gra S aferw 9y & wva & ¥ F AR I

1. Degree of freedom 2. Wilson & Sommerfeld 3. Quasi-periodic

4. Separation of variables 5. Cyclic period of the integral of action 6. Elli-
ptical orbits
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afead® 7Y gom | R STHTR Sanl & avrey 7§ i ag W s
FX faan o goFem-Fami 1 qreafw afqeatfa® 1 fawre w3 ame
fram & ey fagmit & eom / oeg g wrea foedr o e € S 99 @97
qF Fa@ TeA0T & ¥ gT I g &, A eFew-fawe & figawt s fea &
AT & a1 § fareama € o foma g smafa-om=m § SR Qe # v
fararor aTa-framarEdY AT 1 srdver sifus gardangEe faoffa &) smar &)
faeg eiaeHT @it Y eR-EaT (WET &FE) &1 faew &
TATHTS T g8 T GHEAT 41 | 97 =9 fawg i@’ It agq-
T F T EEFIIT F TIFH FT GERAT § reqga fRar mar o7 @9 a8
MH & AT 97 {5 TEgIeA SI9gH FY TS QTS 930 FAT9T THE: ag gl
g areqa § F AT qUEX AFfqEETer dAE @il g wufed
T §1 arg F fagra & g amwe-faed g7 7 5@ gER-=T 9%
o= 7Y foaT AT a7 1 qTThes & A9 A g3 fauR st i qreamarfas
Tzl & fou gfaftsa e g & o & srgreerT #Y smfasa
FifaFY w1 I FE  TraE dAEH @i F AfToar FT EsEFOr
3 g | qTeqd | Atz arg & fagra F A R gw o A a1
a1 gh AT g1 s {6 a1 9w maed F AR 99 gaagTEl
& T T st g @ o smafara St &1 STEw s Y e
g1 FatedEr Y fafy o7 smemerza &Y Fifar & g 99 afeeT
R & forar ot @ amwches 9 T f5 @adt fagra gru fafese gt
F Fo Mictia a1 fafoa’ § @ suiq arg ara fafeee gragom & 39
TAFEHT 9% ST TG AT & FE qICH (&I A o gy 1 | aqsea:
g\ U AT GEW-TAAT T AEAT 1 SATEAT & [T FTHT AY S JTAC-oiy 4y
fe Tami* & duest 1 smafodi & srax & S w9 arRGeE ¥ afe-
FOT GT AT U F IAHT THIRTH AT § Gga 7587 qiTed 9747 47 |
T GESAT § IATIE g qTAThes 4 Taa-fweor el | Sfer
GEH-TAAT &1 37T&AT T I IUTT § A FA T FIA {647 | Tq-foor-
Tl AT FER-TIAT TFRT EFEAT FT GEq-THATSHT Y IV g

1. Overlapping 2. Resolving power 3. Singlet 4. Split. 5. Doublets
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afed wgeaqe § 1 I wE-freor et 7 dt G frw dard and
ARt § o duewi a1 favie aga e g § o) ag e & 3@
o7 wFar § 5 S smafaat ¥ o 1 WM qedl & R T | R
YR qTodT & | 9 fad @] A frafua f weorr & O e §
ot srmafat a1 s aea & qAT-TETE 2 F SEI A § agedr
ST TCHI-FHI® & Fqa™a & 9ard § | smiferia aifay o
FatedtHTw fafy & qrren § qratees 7 g frafaa Gt & sfaa A
R STF Z° & AR gaTs afEaad F1 At 39 9 aRedl S
FI Y| faiw 3 L300t & f Q) ama<wes & g & agd &Y ot A
frefaa g1 s &1

ATHES 7 & IJAd Taraead qfemH 298 § w4
AR FTAEY T Faten-fafey qur smuferag aifa=r £ afy wgrq o= faf=a
AFTAT & T q9 T | TN AT IeqTe S garrag W sfaa & an 1 g
A Y srferes qewt faa=mt & gy ag Whe g 7 Y T T M F iy
= 97 | S Iy AR A | 9 | gET a9 rag A fw g @)
amThes 7 o aromst 7 fafuwi @1 swaw far ar o) e gw
aaten-fagrea 1 fawior gom a1 o g© darfas wforreal Sa= & v
fomat fa gw @ afsse & afiaw s=gs A 31 | 37 s wfeareat
F sfafaa amdes F 57 ofoni & favg 3o afuw fafime s &
smgfeat #f 93 @< g5 UF oY wERE qar - et @
ATEAfaF EA-TFAT qTCheS & fagra g fafese gew-w= & sfuw
wfes X § | gafy arcees gra favifa daeaadra arsmT arg 1 areET
& srfer qui oY qenf ag o oY gt srereq A€ o fraeT SR
SERT G SR g1 TH A | qg FEATE srcawq warag ot ifH qrA-
%% Ft Farew-fafa § wawr gra snfasga sfafoa’ dagn-agi #i ffas
F1 & fou #1% tarT a8y & | ag fafy gail o= watrqer & ot sgar
qfeqes @9 g AW @1 | AWTEeS 7 CwTveafE aaten gear’t
ATHF TF SR AfRqTE” FAien qen 1 fAfaee w33 & sifafea dagha

1. Regular doublets 2. Spectrometric 3. Supernumerary 4. Internal
quantum number 5. Supplementary
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AR T FA(HTN A § Q1 AHAAT A F A1, Feg 37 fagrea & 4 s
# 3 70 R Ao s ay afeafoq 539 F Aifaa # & gha
F FTQ qUIT A8 At 97 qFar | I9 ATeeafan FAieq-gear & yfeaed &
affaETrar fag #9  fou Y g3 & Tradrg 0 F e refaw
ATfaeFTT FY sraaFar 4 |

T TR AAIEES F1 fagra SIal Y G-t # aatrg
ST FA & [oq aga gaior AT gorT | Wy Tl oraw av 4v &y
o FH-3-F0 qI-A FY qav uw-fEor-siaHt & fg #Y arag o
TATIAGEF TRTHFT FT g | g gfvaasr edagdt 1 a3aar & a2
Fit stfarr qew steagat & g9 AT 7 GHAT qEY gAT T oAEAAA
¥ g Y Ty & AT £ T FY TAF AT AAEAT FL, FATTH GRATAT
¥ u fafares wopama ¥ arar Fafaes €Y & ofix 37 Fatew dearsii a1 favor
Y gfafea grat g 1 afz 57 ardi it e § v a7 a frafefas s
afny fasear § 1 araees #7 fagra ag a1 qd-adr aar aar g %
arae-Aoft 7 R wag-faor eigent 7 fgF-Xaret &1 afeaes ger =nfam,
faeg ot Tt o) a1 3T sifeaea fqfese wean § Sv adr & feF areAa
& 78 S | TG WIAAT A LN & FF araTchies & A FY A1 qwhosar fraAr
AT & a2 ¥ ArHienw & | FFeg O s gran & fF 3% danfeas faat
| FrE-A-H1E g opfl aF aurear eanfua 78 gf & | fe= & fagra
F aor-aifAar A TFFET F TFETT T F GEAST F gIT TAT TEGAT FT
aareg wafaa #¥ faar § ok araedes F wo afcomdt # W s
AT TET & | T TH Q@1 T v g F za gfaena wifaws 8 a-
TEIF FTOTE qt agy o, foeg fo @ ogia s fagrea v frarior fpar
AT I G T AT FATTHATE AN T AT FSFET Tt T &1 9T SqT
graran a1 fae st ag fanior-Frd quia: Saiasas g1 Srar |
¥. dig &1 fagrea T gTATET F1 GXHAT

arg & fagra &1 9@ v 9 € fF g & Mg oaeE dus
Faefaq SIS T TATAL JTCATHT H &1 W a9 & | 3 IqR FHl

1. Dirac 2. The Theory of Bohr and the Structure of Atoms



2R Wifaw famm | wfa

TR @ g g IRSH A fafmzgmm faafawrd) @& =2
#1ow g f a<al #Y dear ’R § 6K % aTE § g3l A7 ger
FH: ¢ q R TF fafa &1 § Fgdt ar €1 gafer afs gu swmR
QT gC TA-FATF & F9 § q9 qcat 92 (=91 F a1 g @7 fF -
TF A9 FHFCT F ANTAT § TRATVSAT T ATRAAE TS el
IR ATTF Afes Gt AT E | qRAT FT ZH ATRAATCH ST FT A~
FI FW § fagraa: 3% AT auO SFEHE Ol S TrEa e o
FT Y FTOT g7 T g6 | FAeH-fagra & 9 § 985 T WHAT
HoTHI%" 7 I 0T F THET AT a<al F1 Gt gAT gy oY fomd saias
qIATO] W FEAT ST AT | TTATISAT FT A FH ST O THATT TLHT-
FHTHT FTEN 0 AT | qF ATEH g1 O 50 T o= aeat & qamat s
T F GF THT FT A (e § | waiq 39 g 7 frafaa seaaet
9 T geal & A9 4 foaa TErataw o § qaran 97 ) qwqq: 9 Sraaa
qgT IS THIX FT LT & | AVSHIE FT GILT & A T 984T A |
q ST ¥ S DS L § AR FE-FEr TH w393 Y fwrd A
foraar frafagar fare St & 1 6 ¥t st 1 siftqea fafaams § s
W TAT-FAGTT § TET FT0T &6 g1 JAE1 ACEY | T IR v
qfa® fou arg ¥ fagra 7 o frew 1 fagraa: sfaues fean se% @
I FY A AT THHT ATUF A=Y I@ I07A 41 | =9 197 § ag A9
fora wran fof e Faicfg @@ A o fafaa wgow e & sfas ©wm
TE W IFA | qEL TR T T FITNF FAAL TORHT § Fq”
QAN E | FaEtefa d=ATEl F1 a8 O =T & faoge Tar qa -
forer o o O/ Fud § TR F fomn o an 5 et 1 99 wgsa &
qar At T S 9wr |

w1 #Y aqfeq Y afweqan Y T@FR T 31 9% $R) WifaF fawa
& for fram & e ey W) fasm Y ey spaear & o1 &1 e
SUAH G § SFT AT § HogA® Y GO § faewr e
TEE GHAAT AT § | AT A R G a7 7o 7 v a1 T vy

1, Level 2. Mendeleef 3. Periodicity 4. Saturated
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HITAT H qALT qeal F G IIFIA IATH FAT & qC A &1 Aafeqq g |
g @<l & | & 9™ & FTLO OFT ALY G1AT | O F gH TF a°q AW
TEFL IR qd T IGAY § AT TS TLATO] FY THAT Y 797 TSHE1A
gfrafeod giaT § 98 e T 7 ¥ 999 F9 SATATS @I H Tq1T TG0
FXATE | Y A9 A1 g A1 Fea & o7 ~qam st @ & 3y
STTg @TeT faedt & a8t ag ST dsarg | 9 ey e & feraw gt &
T EIFLAT & FI &Y AT & AV TLAA] e 3 STANHT THFLIA FT ATAA
FATE F B H I G &R F S W ¥ oig faedy §1 sq: afz
HUTAIE TR F A F TCATO[AT F7 G F (79 F7 479207 FI AV gA
&@w fif ooy & fafay fae owri-eax SR g 1 s &1 g
7Y a8 AgTa arq WY g 3 3t & fF gem-we ¥ sifeqa & ag Y
e Z1aT § fF Ty F srereafd I3 F ST & FAEAT WL TR
QST F &7 W faafa 7 § @ 5aF O F €<l F¥ FAtei 4 agd &l HH
AFALRIATE | g 4T Y g Ty & o {97 @< 1 3T SO aqa< gt
& AT S oF & O F qafera A § SAS gra AIfE X OF dgE av aq
st & | o fafirer aeat & aeamret & st fafo o e R &
g9 3G o Tl & IO G g1 ST & Hreor fafay g7 ot seimR
gaq o & | el uw gy & fawin & fafirw odi & sqew & fafws
qRATIET & giAfase Tamafas qar SqagHE O F STHA T g | AR
S TF YT FT TAT AT &1 ST § A ZT HE q747 IS AT 8
a9 T ST 49 &) 931 F g fa Y E | 399 aval F g q 97T
uret & ort & SfAa sTaded Y GAAT TATATGT SATAT &Y ST § | AUSHIE-
IO F JEAA & AT F1 SFATAT 7 A AAT § IHT Ay &
Freor 7y € o fre-fam @ei @ @l #Y gear avEx q@ gt A I
Hge A & foy sraea® @agEl Fy e ot fra-faw S g 7t
B9 Tl wfered Gl F1 JATHT HAIG HG | el F 0T A STAAL AT
qfada 1aT & a8 SAFT TSIIT(AS GLIAT 1 FHT: AT g3 AfaAT FT
afzoma & | 9 SATET &7 IfqUTET 99y 9g> FES A (AT Ar| | /

1. Groups 2. Shell. 8. Kossel
<



29¥ Wifas faam | wifq

Ng, WY o Fmfera’ & gaedi ¥ fawfaa g gae TZUE AT
g Y VX 57 77 ATEAT A FAIATH FHA AT & |

AT SR w0 A giaEl & faaew § o uga-fron el A
LA H At fws qFae § | Ay & g & < waa-feeoi A1 gerfa
mamfﬁmaggfxwﬁ:fﬂmafw%wmm% Bl
@S 992 7 ¥ 0F goFTT a“rawmgrfamafammwa‘r 39 H9%
& O €t for 21 e € o a7 et afgdd vgz w1 918 dw anee
I T &I AZT FT TFAT 4 | A THAT A I ST 7B 9T a1 §
ST THY Ag A AT AT F qER fafeor &1 o Fatew seafad
& ST § | T/ T Seafam fafweor & &y wa-frgor WEA & @rAt
A1 Afer et & 1 s il s F wF fae & o www § o AwaT 3
T oo & A ehaziy Yt & orerae o T ¥ ETT %
ATOTSAT FY =TT HTHAT AT &3 Ay qaftq & @A § AT Hrond
aferr afcsga g1 mfr § o9 g g wF § fF i #) "gyfe £ e,
fm%mqtma?ma‘rrf’m AT FT AR § or-fRo et
Eﬁrgﬁ'ﬁ?ﬂaﬁfmﬁ%wﬁﬁmaa.wﬁra@ﬁrél

AT/ FATz i T & sifeaed qar fafad axemoR #r o
& saerend faeit a1 wae awaT qUEr-a sw T ¥ SEni ¥
FTT Y &1 T € | 9 § oA faad @ sifas Y wax & safeaq
& 3 &Y sifr st 9% g & fafeow A & HTaRTF GRIT | Fodar
FIT fF 18 & gt ox gw Bt fafem ot w7 Ao
FAEI ST Z BT AT TR A F AT § FA a7 I IIATHAT &
wm%%maﬁqw@mmfmmfm‘rmﬁ-
Ft” smafaa Fo FY ST F FW R afE g et FwOE A I A
mmma’tgw%@%mmu’mﬁaﬂ@m% et @ &
ﬁmﬁmﬁﬁfwm%fmmm%aﬁw@ ST qF-a9
TF T3 SRR FT fafmr s @ o 1 g7 A s ¥ e &)
SRR et & oot & g7 99 d@ F g # @ e v qq

1. Stoner 2. Main Smith 3. Ionisation by collision 4. Enecrgy of
dissociation



atg T QAT 0K

A (FH-Y-F fagrad:) T & qIT | TH FHWT FT AEH GF AT
S A faFar a1, 3R 39 7 39w ga-frr-eiaHt gra fafese Fie-
foa &<t 1 &Y QUi wwde gant &, freg fafier et 7 fafim e &
s faaror #Y o gfee € wit g
v. Ng & fagra F1 sren=an

79 9f =87 ¥ gu o1 g9 fomt € ag a1g & qw-fagra & wgea
FI WHe FI & foy @@ § | 0 fagra F1 91 sEtE Wifas famm
¥ zfag A agd WexaqW FIW AT\ H g EFA-faw & e
faeqa & 7 G earfaq & 77 R I FH AT (77 F7 &€ T
Y T § oA T | T IS a1g At e & griate fagra &
s &7 A (9 s gw O Faien-fagTa e g ) I aHE TRAEy
STATHT FY ATEATH F AT ARIFT § A THear e &1 31 & |

BT i g & gt 9 snfua wEAE fgra-agsEy et
q AT TG &Y THT | AT Haha e I ATS-AT STAERSATHT HT AL EF
g & fTehT S FEV-FET ATHAT FLAT TST AT; TAT, YTAIRSS & YEH-TAAT-
g1 7 R SFaTHT gt § QA T FR § Iureqq wfsargat
o= oz frar s § sraan ag wn-faeg dgrfas A Sy s’
ifeaw gy & sEw-faya’ & fou gom Farew-fagra 1 fafu
¥ g2 o afewed & gra FwEt T 9 fFar 9| § smwedard @ S99
fagra & wfaea F fou sprw 4 &1, feeg g F1 go-aos & faeg
F% AfuF agras wrafaat 33 @3t g3, (=% gar e q=ar a1 56 F areond
GETT AT qAfT-qur qE FHET A7 g AR Fod: T AT FAAIATH
W A & wEt | @ g oenafeat & faww A $@ wes #7 [
3fea &1

Iy TR q1Ag F1 g Faen-gaul § Ietad fafFon & e
FY QUi FaTIaTgE froffa 777 & fou faogs waw fag gom | @ a2y
& for s fafewor £t smafa & darfas afwew @1 faogs o fam
ST &Y T a1, ffeg oF-aur fafwwor & qR faawor & fou ag of sawgs §

1. Frank 2. Hertz 3. Ncutral 4. Ionisation potential 5. Kramers
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for g7 ST daar SR IS gau-sEed: #1 WY J & arg @
o9 fagra & 7 Qv § afifaa 9 R @ dw A R 7@ F fou aa@
9gF IR & A srE-fa’ F1 9% A Sfqares frar ar 1 e
qftedr ® 0 wgeaqul fawa &1 &) faa=m frar mn & 1 gufou ot o)
sfas Fgar Sfua 4t € 1| farg Sfom fafwwor aeael 0 & qoraT &
T & sfafa dig & fagra 7 R @@ Fasfat famm 9
T AR 1 98 fF 9% qo 7 o SR a1 gfafssa aifs #ir areons
ST AT FT a4 gEdr AR FAtew-fafugi w1 fafaw affesor av 1 s\@H
ST &Y gg AEET fwar Srar or 6 e @waem r-afafesg
FifaaY ¥ gon-farg F qea § AT ag TovdT a9t &F TAT § AT FEAT T
frafaa &1 & T Far § fad aomg F1 afasT oF smmEma: g5
ATHTETS B2 T8 fawma F gum aa srar g | freg ame 7 g9 fax
wfaftsa aifadt & ia: da faan 7 sfrafas s § gom @
& srpaey 94T fad sy g o ag wg faan sman € f wfafesa aifa ae
afrfoa sava FeaTell @ § F90 T & TR AR areqd 7 999 gt §
FATTHIHTT FT T Y T FIAE | FHT: TR FV G€4r F1 qfeaaq
Fa% TH &Y ATHfEAF THAT F FTA g1 FFaAT & foaA A1 v grfe
g & o= fafrwor 1 Soc gt g | oy 9R Fe & fawfafesc
HEATT # 7 ATHEAT AFANT F1 fafwg £33 71 58 W) @97 A fa@n
TGN T3AT | A GFAVT H AEAFAT HTS A TLAT]. V7 SFEAT AT TEAY ¢
(3Tg T TTER EEAT) A CHT AIGH qSATE (F 99 Jq€qT § qLAN
FT aTg-sr, & Ry o SR 1 T 6 | F{its ag ey o
faag-a s fafewo &1 S 7 73 faega-grada fagra & gfoffc
Al & QU STaR@T AT & AR fhY agaT 98 39 TATa AT § gAY
HAET /g AATE | R T GHAT FT T v F1g faaor famr o gwq
g T 7 T SR FTe A SwH frequr €Y e € 1 Fafy gaa e
fae-sfafssa aromsii & frar v, feg sra 7 g7 S aTosi Faga §r g
T 9gw & SR A1 fegra st s ameomett 1 wa ° faege fan

1. Intensity 2. State of Polarisation 3. Principle of Correspondenc



NF & aTAT R

FT 3 Y AW FAT 1 TTeeq: & Ff5A § | 7 fagra & IFA | H9
& afr-famrie fomr &1 wEr fn O, frepge S QU
afvFen sl A7 Femst § af oA FT gU AW T F R T FeveAl F
S farg X gHFEE § giofia 3 o St &Y seqw 71 oy o411 g
T qIHT HAS TAAT &1 STANT A7 {5 T T € AFearsii F¥ FAT 7
qAT SqFHT ST & 95T H7 afFoT §3a g1 147 R FTaE F949 T8l
afeomat #1 efagra afamadi SR Jeee-aa s & SE &
ET G SN & | FAT SHY A GHAR T 19 AL} 11 % ag @ Afq
ToTd ST garer gfaeT stra &, sdTml F AT I AF(A AT
I FAAL & €T A 3 o7 Gy ot wifaw awafawar & F1€ av T
TE § ¥R 39 guEq F@iefag @ JitaEr §Ta AT 99 §1a
SrEEATHT AT FHATeHT F AT FT & aeqq 7 g Wifaw qd § ¢

ST T G & T, & FaieH-fagia & T srfaswres §
2 T 9z IR FHAET AT AT 97 AT IAH AZE F1 S HL
frar a1 | SR & 99 983 A& Afqey A FEREafawar 93, TET
FEATSHT Y AT F qIAT A TET G, FA ATCOHAT FT ATHIA A
FTS F ATV GEATT | AFTEAT FIA 1 AEEAT T, TIT o T4 AR
@ #Y STERaE 9T SR faan ar ) aw aee-fram F g sRm
&Y T S vy faam #7 fadae o frar o o 3w Tttt #7 s
FFT FE aul F a7 Y & farey AT grEIAET” &1 A9 FAeA-fagia &
uF fafae 9% sraiq aaten-aifaFr ¥ famior & awear s gs 411 @
ATTHIHE AT A AIfoF TATH FT a0 gH AT A6 B |

1. Werner Heigenberg



qiaat afises
amea-fag’
y Faien-fagra w1 fafewr-fagra 7 aftafea s 7 sfag

frag-aras fagim @ Pagm-afee & g0 QAT S w4
afelte dga sramt & g fafeor & gesm Ft gt F71 que: s o
farerdm fo seqa #% faar ar) afz daq sraet & e faamg &
SEEdT | AT 1 g A 39 fagia & gra Stsa fafwo #r smafaat,
fraamd R e F1 9fiFed s qATIaTEE g1 9% § | 59 &
¥ AT I F34 & (U guq fmfefed Ant &1 aqaor fEwar av)
qgS a1 guEIfTs qe-aA° § 99 faw afy’ & gwewr’ @1 oot
foram o ot A A 9ot & SR S o eror 9w faaa & aweq smamt
& Tt & gr fAoffa SR € | & §9F a9 & wOA g g 1 s
F A-IER FAAT qFS-yER & TaE fagim F awE aaEt
F AT GLF-HTEd GBI F qfefaq srgar s swA - /oS
sTaFa g | faea-arasia fagia & s 99 faem & § 97 a7 smafai
& fafsror scafor g ot 99 %fiee-smmr @ faemm &Rt 38 sifafaa
afz freft fodia smafaare fafeor @ dom feee® awwifors s-a=r
F foreft vt & FwTea< &1, A1 99 fFmr & dw1a 9O & S ot § gATAR
HoeT & TR 7 99 a1 A1 A qEd 97 gEI 9qE 0

1. The Correspondence Principle 2. System of rcctangular axes
3. Vectorial quantity 4. Components 5. LElectric moment 6. Function 7.
Fourier 8. Development in series 9. Development in integrals 10. Theorems

11. Harmonic terms 12. Sequence. 13. Electric Vector 14. Fourier expansion



rTEc-faaw 1R

& gra 39 fafszo 7 daar 71 ofwer gra g agar g 3 faam sw
e g seafaa fafie fafroot & amafa, daar oo gao s g
froffa &< & fou mala &)

o Atz fae@-gvra fagia St 939 &9 & & fagg #1 99
it & fou +ff gyaeT g a1 SuFr aErEaT § WIRE-Ag Staedt
qTAT T Ieatora fafwwor #1 sifaswedt afcwea Wt d@wa @A =fgg
B9 T8 &1 3@ % § fF 39 T e TRyt @ fraet e srardar
g1 afs et aomop 7 & fafeeo & &0 7 oot smaaq: fAFedr o
ar freag € Iu% 99 goaE e € Arfas A frae s g1 sma SR
Seafaa fafeen #t smafa ot awae dqa &7 & afafaa et @
TET AT SEerly gF AT giaoffa srgfaat # edaedia @i 1
srfeqed &1 &9 487 &1 @R | 4 af Ty {99T qE € | 39 ffAand
st & 99 & foq gu 3@ T § % arg 7 ag afcweqar aardqr €
T srEeAr 7 e fafwor &1 Se Ag Far | e s ag
AT g8 THL FAT § & eI saeay § oaem #1 ey g & fog
fafeor & faag-wras fagia F1 ST Fear @97 & T8 )

™ TFR fae-araaa fagia & e avaedat a1 fases &1 s 1)
Faren-fagia & ara &1 o TET 9w a8 | 9wy ag ey
@St & ©Y § Seataa AR F seron A SRR # ad | ey gw aar
% § 5 9zt a% edapi v #1 safagi &1 avgeg 91, arg T 9
queT F WATET FA & (o7 ag afwmeqar aamEy 9 G eqra< syaeansii
F 19 § ST GFAT I § IR (AL FT FIS TFH & FA=A QAT
grar g1 foeg zm amafa-faam & sax sw@fsa fafewor aga & siqor
&7 | faoifa gar & F16F ag gd daar qar gaw & faua § o @ a3
qATaT | 4] 4% § OF srcaeq Aifed, feeg A fawe fafa & sedid za #01
F1ZLHT | FH-J-FH AT Thaar oo F2 @Y | 590 fafer w1 ar<iar ag
71 fir qeATwEg & 7 fae-afaftea fem-araata fagra & wawe faw
EF qT WY FEiEH-gEATEl § @R fEg-arasa F A A G (e
eqrfaq FA 71 gae foar s foad gw ag a9 qa 5 Grag-agead
fagia F g1 eq@-ATTEE TZATSHT FT A=ST (72707 741 &Y AT g | FAA:



%o wifaw faam & wfw

g o aga &) fafaa srreea fram & sqaeaA F 9%s @1 d | 5@ fraw
F Faten-fagra % fawma 7 g 737 0% srawa ITAnT w19 R &

qES (9 &1 TETIT ATHT F3A § 98 I8 AT90F § 5
HET qEEaT FY MATET FIH FT TFA S5 T Q@ T ITHT 43T g1 qifag
FX foar S | Ag Y TreeATgEE qHA I ATAAT g F FeqoiT F1 geAr
& St frreaor w1 A feafesa fagra @ s gl (X F@ien-fagra
3 63 & 9w fraer sifus fafeaar & feoifafesa fagra 9 afasits
qreaTrfa® e Aol # oF QO qaq A FT IS FaT § |
o g7 g fafHeoit 1 Seaoia qaa WY g & o) abvmfes? ) g
fardiq Fien-fagra A o9 T qIRATIfaF TEAE HET T sraEar
# TEAT & 9T qF 93 IO ALl HET AT T 98 TH AqEAT A A
ATEAT H GHAT FLAT & a9 I3 TH-AN (A6 & HIS TH g F9(eH T
I FIAT & | TAIAT T &Y THR F TAHT F qgg 9 ¥ 9y fafww
uF-av fafor Scafsa g g (T fe a5 aeg @ ¥ @t edaig
Tard) & fafae qeamrst & dFaoi & W E § | g9 Tkl | FareA-
fargia  sraTe foeY a3 ST J@Tel FT IEAT FEAT LT § AR
HHT-3T srdes el & Freor gar & | e € fafafiea are-
oreit T FEien-fagia A1 aromst ¥ sfaw faadr aRonsi @ weawr
FETHETE AT F €Y I8 T2 ST S qHar g {5 71 T A0
# gvqd eqvfua 4  fou F1€ g aarar a9 &)

o g9 59 a1 9% faa F & fF Siaa st & s & fae-
gfafesa faxr F Q9 FAEH-TTOMST ET TEIT q9qar e wwR & fow
T orrEe frg T Tafad fFar o a6dT § 99 g3 9 TGN &Y S
g f afg ag snEw F @9 R a1 ITHT TET 9w it g & g
Tt & | aEgT: A AT TR &1 8 fn Ferefafssa fory & amar angeer e
F ¥ fou quey deedig Tl F IE9A FT UEH a1 & fa= Far
g3 | fofeg Fatesta g fee-aor & -l fafeor & wea® Faied #T g
AF T & T FY BT @R F FIROr ag Y W & 9T § 9 g

1. Continuous 2. Simaltaneous 8. Monochromatic



aree-fran ;2

& qeAm-aEr 1 fra 71 faas or-aar wafa F aeAreE A aga
Tt Fear faemm & R e 9\® TFR F qaF-9q%  JFAT FTAL
SR wE F FIO 39 axd #1 fafww waim @il a7 S giar
g1 gEd o fafira Tt #7 daar #t sefesy aron ft /&Es-
fagia 7 atfers faareama &1 aaa 5&F & A awsfr €1 99
oY Farie AT qT] T SR EIAT § a1 98 390 TF g1 FA(CH 7T TF-
aui fafswor £ 3ao TF & THTE BT IEIAT FLATE | IS FV OHY
wwE frar |7 fafwwor € dear #1 w2 € 98 S awar 1 s daar
froffa F7 & forg ¥ ffe ST g & agaeas OF-§ TRATST & 99 17 7
faa AT AT E T | O awEE @ 9fA §FT I3 AT AL F FeAr
aga afus gt & | X UF & IF F guEq GFAvT 7 AT IA5 FT0
Sl o & smafaars fafen & daieat &1 faae &% @ dfoaar 3%
ag aifegsry afomar aarr ST T & fF Swar OF Fmient F geauE
ATAAA-TAA" T ATH § | T gw qfoarfaq daar # & gor 4
sfafsza fagia grar afewfea dear & ara g awdr &1

freaeg o arewt Y gRF A AR o g £ aifed saEe #v
TG FoFg SRR 9T 81 qFT & | OF 9% qt OF FIeqfaw TR
F1 gz Fifay A Faeafafes frr-arasm fqaat &1 qem 53 &
IR L q<H ATEqfa® FASHT AT FT GAIT S | Z7 FAam
FHIET & FI Jeataq AR 1 srafedt, faarst «$7 e 7 g
qHT graey E4qrfad AT & 5 a5 quEm & faeafafen faag-aeass
fagra #r guffaa fafy gro ofwfoq e s@sa @t aq@m &
Siq aTeafa® SEsl & (a0 A F9 G947 2 §% | QN qvaed §1 qa@q
qar & FA1 faze € s A8 € )| g arg F faeaw w1 & wax
Hfeqs® 7 ag FTH FT EY 1T AR 9 3¢ a9 F1 U < (A= 7 &gy,
FH-J-F7 A Ffaigs” HATET a1 FT & S I e &t START qa7
M Afas g § f swforg g€ € | T IEF ' 1-t@r W F fou
ITAFT AT AT TATE |

1. Individual 2. Volume-density 3. A priori 4. Provisional



LEX] wifaw fawm F wfix

R. Ag &1 AFEF-fAa9

M Sifag & gw faufafea faaat &1 aen F@ae agaes
FTCTAEH TTATIHAT F GHITA FY HAT IAAT &1 GLATATS ATEqAT FACAA
IIAT[AT & AHETA & FLAT A2 § | 41X g0 T8 R & Tl &
A FHACIAL FY AT FT A9 &1 AT g4 SeAtoq fafweor & smafaat,
e ST g Y afwsT F g1 A9 & ST | I F gT W aTea-
faer aemmupsdt & fafeor Y safaa, draars S e # g s
A & | afz T awafas il F avara § g6 3o W Aren T g ar s
qEEAT FT GIHAT FT GHIR T F75 A0 &1 7 7§ otran | freg qhoa &
arg & smafa-faaw A gm § g9 37 FieHa axATT g SEtaa
smafaat won & oy aget Fm ar %@ € 5 T smafoat & 97
smafadt & gear &1 st fa-afaften fagra & e sa awrfas o -
ST § F ST gl ATgq | AfT TR AT I S0 qT ATSH grm OF
3H &1 TR T safaat 7 #18 ff a3 qray faamm Agi g | o guR
Ie F1 {IT & AR A SO 17 w71 612 # ST faars qgy aar | g+ em
9T Ay FY afq fafaa &7 9 9wz gd | a1g 92 9y 4 fr sre-wada
EATAT & 7 § fagq-Traa g fagra 937 s atedear gad a4rd
warfore grar € | R Fien-gfe-Fnr § eqe-wady geArg OHr gt §
o arfors &< Fatew-HeaTl 1 ATRAFAT AT E | S T AT Y Agq
s T & fF a¥t Fiea-gensli & &7 7 fareq-fagra & afenar
7 A faorfaftea fagra & afoorst & srea-ea=if® arary g1 1 @fen
Y @7 7 A1 fagrat &1 @ g1 g%ar & | A1 g7 fafafeea qar
Faifag g1 & TR Y smafadt @1 aferea-fafat aew ) wfer
A9 9gS A1 FE @1 AR fF S FEieH-AeqEe e qEedrsit
& foru =7 s foat @ ffar sreer #o & s § |

o FAEHA G, AT G FF(CH-AATATA AN TR
Fat F1 fa=me Fufeg 7 =9 & Freafas fae-afaftsa oy & 6 s+
Feam #1 fa== Fiwg | faz-wfafes ammEt § atag @ bt

1. Assymptotic.
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Imaferi F1 OF QO ATHA FMAR JAfTT FIAT AT § A F At st
5 T g7 arafeedt 1 77T S € faawr faig @wm-afa ¥ wfa-
fazyaor® & gTr &1 G § | FTEIAT TTAT § THF2TT €A e 7
A IeaSiT AGT FAT, g STFT ATEAT F TFAT &1 GHA g A TAF FTC0
IR § S IATA AT E IFFT At arg ¥ smata-faga F v fafewm
&7 & foffq g1 st § 1 37 I TFTC AT ATIFAAT 9T MTFA F wAA
grar & fr faeafafiss fagra g afiosfaa eafas axam #r gors
srafa & arq Fatefg ooy & Bt fada "%A0 #1 araeer § faas
FTLOT IA FAEAT T & & WY 30 I sy 1 g gIar 21
qq: AT FATEH-AEATHAT F 4 A fAeafafezs gfwaw & gAtaT srgfart
# T FAtefAa T A7 SFAT-HATT AATAAT T A A=BT {TG AT
7 & faxafaftsa aron F Sam a1 A F W0 § gaeq Argfaat
TF €Y 719 AR FAA €1 § IAAT F@T &, TG FAEAT q7H47 F A
TF AT H F9% UF &1 A0 F7 377 1 aFAT§ | 91 THTF IeqTAqi
1 FfFATei § T T2 W g1 a7 oy sfqw afora 7§ i oF g
qzaT T faT AT IFT F TAT-FHAIAT I EA AT FTIER E IT DAL
FY (<t FATeH-qETAt & AT 7 ) 3F &y EaFTA 3@ IeAfwT g )

T THIT 41 FAEH-Hearai & &7 # faeafaftss i Fjza-fagrAt
FY qrAf geaedt qERRIAT FT CHAT FT AT g1 AR T AN FI AT
forzama g aran 6 3 3 @ drAansit A g7 & qraed 7 o faafafesy
fergTea ST TR RRTAT AT FTET(TH TRAT-GHZT & fow F7arg ¥ areafas
ToAT-AAETT & (o Y faesra &t ae e areafa® aizfaa aoamre
H UF-UF COFZHIT AT FT JAAA FAZGT ATEATHT & TH-TF JFAT &
FIAEAT & X AAT W 733 aar q% & OFAr ft ez Jar Fr A
9 19 X AFStET grarg fF sima w7 3 9fq &%7 39 3@ #1
FX FAATST GFA IH TCAT-AAZ & B3 o1 7 17 § o791 93%
Farefag qeaToy & forg afq 333 S snfrez aFAot #1 afas T fraer
g1 v afz avg F wargae ag W fomr s fF awafa® awArHt

1. Harmonies 2. Fourier Analysis 3. Probability.



¥ Wifas fagm § =ifa

F @I qra gt Y o el e A e st g
A FIO Jeatod I vy Y Y faofafeen fafy & ofcfea
et & avE g ey, @ fraa-ara fagra & o ) ggear
q &Y g9 9 FATCH-HFAT Y TFAT FT A T FT GHA | 27 THC
FA-J-FT T (AT F 67 7 1 g Qe £ agar w1
ST &4 A T 7w & At | 5w e A gfe Y Arg d aw
fagren 7 el oy oft i Fartem-aimaoit A STfraT 1 A Ao w9 @
fafar s 480 ot | sedF Ffew-Awaw & ok frofafeen frammss
fafeor & feft o ao-amad daed A ey enfd 73 & e ¥
TTT IPET  SIAAeTRl a2 #Y WAt F qHAOT FV AeAwArs w7 AT
ST T FOF T A7 Faw wow g1 T g6 TR w5
AT F1 Y T & T4 F37 ¥ o Fws 7€) w1 1 forogss. @amrfas
T FTEY o7 6 Y ehania e e @ st S g IqF A Y
ah&%r'@gﬁﬁ%%ﬁmﬁrﬁmfﬂmammgﬁ%l
FEA-fagra A FhEt 1 QU F0 ¥ fou o awant afred ¥
HATTT FY ST Forereror AT gy eft ot guiieraer SasT seis st a9
T FCH-HEATAT F FF § &Y qAQA AT AT FHAT AT | fareg T
% fagrea #1 gfte ¥ sqae: 7 &7 aay # faqrHiw E witE I
TV T AT FETATT JTEATAT FT BITH TATET ISR 3T ST
FATCH-HEATHT § Trag T4Ta Fqearsii § &7 srafeqa a3 & % g
efazaa TaTd G & sraearHt F SAars FHRAOT F T AT Srelv & |
HR: ATEAfAF FArHE St § s g A g ¥ agd @
AT AR A srearsii F fou fasfafeen fagra ara s s
S ot q%w w1 RN Arg 7 s argagE® 7 W fea
o adt Faten-demsit F fog it srpeer e @ & 9% B FEw
ATt & o) Y afed for 7 & v wfvrer €t s sfie fr Fereffeeay
fafa & diaar % saw &7 St gEaie & sma w4 FEIAAT § arEafas
ATt S it A1 f ST afowea: drgrdrona | agt aga e

1. Trreconcilable 2. Extrapolate



sEen-fraw Y

9T Ag e TAAAT S qFAT 5 g T 79 seey-frw w1 afwqgy w0
forg waTe AT A fRAT | g 399 ST & FaA [F Seaid (el U EagH
Xar § grafaa G0 T TP TqTaR JaeT i sifaw eqma sraean
¥ Heaad | sreaTa saeaT-aqg & fou faxafafey fafa & ofwfoq ufaat
F1 sifwa A AgH frar ) gafy 57 we fafaa erqeea-fraw & aga
V=% AR AT F914 qfomH A 91T gU & qarfT 79 7 QHY qreon
g & i 3@ faam #Y aforrar aga 9 3w § @Rk W F@ien-fagra
& gia 7 g giafaa freqw 78 & awrd | g gw 3@ e ada-
gifrar & e § SuFr ofomar #1 aga sfus qoiaT sToa g1 T §)
St oY g, T § gg ©vee g1 A £ Svg TR SR T T 9g5d agd av
afuF & | ag uron s svaRew g gt o mafy freaasana
fagra For: g 78 & ety srfrrs fmew-fagra & Fara faaei
F Sfaaiie Sfashicor § A o agued T9-Y&31 71 § | smEe
&t gard fafy et o snfa € w3t fafy & 909 ax iR gt
F FAATAT FITAT FT ATEAT § 00 11 a &0 & arg F farat iy
= AW wfa F3 7 R St 5 gw aver & aAnait aE agaed sfa-
SHIX FH A Ghodl (A9T § |
3. AFET-(7 & £ I9qIT

@ arre fram & & fafaa g Tamsit £t dear 771 afemam—
FH-Y-F afase TiFaT—TT gam g 12 ¥ X@Td qTaTe edagHt 7 &,
ATg CTH-TATE AT -0 10 faga edagAt ot g | o afe-
Tt & qf Ut § ST TA & AT A T AT e |

T & TF FeATFAT FT TF GG J(0F FZeaq STAN THT EqFg
[t & e /gt § fad s Y daar arg & smafa-faam & oq-
AR A G & vt s Sfera edagn 7 947 safeqq v 1 g9 faum
FT TqCE F IAT STHATAF GRIT | T et qaATo), Y qoed eqraT daeqnd
7ra &F 7 Fafer suF aa wagH 93 T & ararg F fam ¥ sEr
AY-3) T q91 & HAISE § g6 g A §3d S [@rEt 1A

1. Copenhagen spirit 2. Stark cffect 3. Zeman effect



% Wifaw faam 7 wifea

Fromard | o afz ga g afvwtes e # = F71 faor areag §
Sfera Yarsii F g & forar strr @Y ag g5z §iar & fF i awEa Yar
FT TN ST &Y G1aT | AL AR R STFEHIT 921 & GAIH] & 5T
THET ArEdtaF At Ay smafaat q fafree g o €, freg T seer
FHTT TEY AG! (AFSAT FI0F SIFHIT T2 F qHET FAVSAAT  qq ATI-
et areafas siaa 7 gar wwe T4 1t | o fagra ¥ g9 ¥ “awr-
faam" <y e g =fw fomrd g og 1A 9 i egaeeer 9t & 3 Saree
F-U g {7 graey aRad ® S0 3@y AT 1 39 &
F foq a=i & FATAT T TWFT AT F AT FT A AT qWAT TAT
& 7 fagraa: fammm 3@ araror: s et & arg Seafad gt § |
9 AT T GUGA T a9 &1 A& F $7 sraravoy qfcfeafqai & aaw
e &7 § 7ES 34T a9 F TE § - ae 7§ T e v
Y IS g1 ATAT & ST AT TIAEH § AAfead WRv g | I q-
w-faaw & ATETT g 9 FE aFq & (F grere afdferfant § g9
T & THAVT FT SERTF @7l F1 Ao g7 grr g AR 8 qT
ag & fF 39 aeAT W OX SFA W FT qrfawar e g § | IITEIW F
o TamdY s@azT-Fer F1 fafzee FEaTeT Faey-vearsii § ¥ 99 Fieq-
Fer #1 difwg S i @aew-gen’? Fger § 1 are-fam
ag aarar & 5 g afdferfaat @ s gt @ sfasar e a8y
grt fo gq famei Fafew-dear | gfg a1 4 339 ¢ & awae v
%\ oy famfefea avor-fraw s gar €1 “areor afefeafat &
39 G TFHT J@THT 7 AT I AT § qATq areqa 7 F &y {@rd
TiagH | sratead g § foaad gvafrag w7 faieior smiew-ger §
afg a1 F ¢ F auae 7 | ag axu-faaw fomd arg s o O
&Y fraw s 3 ™ &, it TR quT gr-fRoia SNt 7 aga q=or
T AT g1 AT § A1 TS g Ay J@reAt F awiww | W aga
Fgraar faedt & faest agam @ § 90 &) se-fram 7 5 ar-
fraei & dgrfeas w4 1 SFhe FF |7 agaed F19 FFa1 ¢ a=fT 398 18

1. Selection principle 2. Azimuthal quantum number



sreea-fraw 2R

Y 77 gfraal & 5 awor-fawi @1 dzifas auda 77 & §9 TOw
fea w4 ; aan, sfafafas’ g

Fafeq-fagra & g & Fu-fagtaor 1 gEAr 7 savear I agd
& a1 | 9wl & q@ gar g fF aas #1 afedw aega: g A
arafa & OF G@F & g e (T o7 awar g | g A aafedr
& faee aqais ¥ FafEad aga gras g oma g | & wfas amafaat sa
q314 § § IAfa gRarer T YAt & fawge guax Rt g
g fagrat & ¥ 57 afeadst 1 F19) srest sarean gt ATt ot @i qui-
fagqur #Y geAT &7 FasEE  dEET gy 9v 1 faEeaR @aem-
fagrea & Q1 ag wraT San ar OF qweq Wifaw awet & oF gag amad
faerm g & fomw et argea-farg & gav-svR ave-amad e Fd
F1 et g & (oamfaw foF) X F omEd e qreAr & g
fafsreor Sooer 3 § | 3@ 3T TRATENT @FT AT qTEfaAT 99 G
T Tz AT FT AFOAT F AT ET GET AT(2T | TLATY 9 T3A-
qTST TH-a9 THIE ST ATHIA(<H ISFT ’ I (o e TIH7%
JeUH FAT & AR o aIT & FEr 9% 3° - Jewt &
soiifae et £ Far wfalFar T g, 57 A& oeyaq F gTa ToaI-
fagra #1 smafa-wem & s aqarE-afaas & fou gar qufaa-
qQU-A AT FIA F AGRSAT 7 T A7 ST F AGAT STES A7t
™ gA R faguo 31 wias sEfoat oFtas seat #1 a9 agfoat
F qUET At q4T IF IS XN EAZAE @I AT SmAfqAr F awat
A | AR T A qEAfaFar 71 G i ar) faeg arg & fagra
¥ aui-fagiaor ¥ cqrear FAT A7 W A@faF FloT av) qrg F oAy §
Todel & Fefty afcawor &y aifas smafodt & ey Tt
SER St w1 FE A G qvae gl g\ I dnatadt a1 avaed
A A §E, 7 5 wEwarei ¥ v, gg GwEAr agd afea g fF
o #1oAifAEw eEedr & fR arm swmea g sfa afeada

1. Rubinivicz 2. Dispersion 3. Index of refraction 4. Critical fre-
quencies 5. Forced oscillation



¢ Wifas fawm & wifa

FU-FHEAqOr FY TEAT FT FH IOW FX FFAT &, FIF qgt [A FH
Haziig @i # TFERE qEfaal g av e gar g, 7 6 g
Fr aifas smafaat g @i @R 9 st § ag Ffears fodr
g€ a8 ot | AEw-fram F1 faeFe @ W X S W gRear
HrorET F fou ot 59 99 987 7 &) o a fFar) 3 qd g D
farer wrE A grEeEadt A qU-fAET FT OF FEIEH-GF I FH
# gwwar gt #3 &1 | g8 g3 faafafeen fogma & g3 & a3ar st
Y 7 §, faeg s afors & Qoia: gETE § | Ewaa: e e
grEIaT &1 a% gaul fafaars 4@t g, fg srqewr-fafy i s 3 &
I fTaT 9o & oY 3R ST R R At ge AR 9F §
o za fafu & s g I 7€y 7 a St 97 faewfafen fafu & g
A TH 411 I9F o wfafaa o= W faemm @ s awafas sfaa
T THIT 15 7 ST & YA & foa7 971

Fu-faiqur-go F SEu™ § gEewet #1 faaw & @ an fF arvg
& fagra @ ¥ T aen” ST #1 qATEIT AHTS FT IqE e |/
Seg" aal F1 SfyE STU FAT agd ITHIET &N | SRV F fou
waeHl @ w1 smafadt @ fodfes &< 9w dagdm smafaai
FT ITW fas FaT A1y &1 arg & fFoa & gra vl § g=g § )
7z fafeaa € & ww o 7 & 3@ ga% aofas 1 59 am &1 foxem
FAT A7 5719 9% IHT F T0T TIAT] Se19 FAEH-GIAFT FT sfacars
faar

. qui-fagrq #1 Faren-fagTd § g FareA-fagr a1 gahts gEear
oA S ST & 3 et & aver > farermmr 9 <t a2 & sigfia o segfeq
L T Ty QT FateR-aitt & aga s fag gu

1. Kramers and Heisenberg 2. Ladenburg 3. Unobservable 4. Ob-
servable 5. Quantum Mechanics.



arzat af=sT
ac-gifasy’
2. TCT-AifAERT F INF T qAF AT

9’33 F T 4g T F9 €% & A 1 fF arg &1 fagra e}
g Faren-fagr faefafesn aomei & T O s J9m arost
F = F¥ #foSt F qu & F SR 37 A Sreosit #v agrar # famr
BN FEiewg geATel & fagoaw § TR € 45 aFq | gUW  Faren-fagr
# gt & gfage faofafea aifaay & afomt oo fw-a-fae
T FrgT & ot i 1@ 91 FaredEor #t sfqay smaaar 7 (S
A F quieT FEiew-geamil & gRT aad grr §) s fREr o que
i fY (FaEa 1 st srgere #v) g fafaee afaat 7 daqan § fafeer
faardraar cosz § | THET ST STHIOIT #T SgEar ¥ g6 ar QEy Ay aifaEy
& faior § awe gAT nitee a1 foad agien-aTeosit &1 & fagr= &
smyre-fret 7 & famre @ o) 5 R wien-fagr 1 axg famg
A o & for MIAIET IR s g fF g AT
Foa: e safaare srEamERaiel & TaT § T UF &Y a9 3 A
fore A & g 47 o SR a1 qETAEEr F1 S gar Wi g9 AT
FATEH-FITHRT FT 1 X IgS-9gS a¥ 37 A1 fagrai & @& q i Tfordy
qgfaat faege & farda I 937 | g9 98 aWAE T G FGT F a9
e faars et T AFT fagra arcaa & afss w41 aas o1 g4 & A1
9 waT fagra gaX &1 fHet s wiaT § aford siaTe AT § ) Faien-
HTCOTST X i qdm aifaa Y camE & F QW g9, S ey

1. Wave Mechanics 2. Conditions

Q
A}



230 wifas fagm & mifx

To favgnmd 9, o § faes oF @) 1@ § o) 9% afmfeq sv &
&Y 7 aaien-fagra &1 A faar s qwar §

TEI-TifaET &1 579 ¢33 § ouiq FareA-aifadt F F79 (334 &
T 9T GAT AT | T S(fqreaa Aoy SFmsi #1 agEar & faar &
gaR #Y e agS fagra &1 fad=w afus s axg & fFam o awar
&1 T Few ggl Y tge aT-AifE F1 § @t fFar s @i
Fefen-gita & fqug § aur < fagr<t F dw0w & famg 7 fqu
e afesea 7 fFar s

a9z a1 39 At 9 fauR FE amawaw g oA FTor gd
9333-}¥ # FaIgifadr F q@-aROHT F1 qfAINEA FEAT 920 4T
I HY FTISA-TATT & ATASHIL § qa1 oaa-faoit & swrr-daa s
F A q ATTELTIA FN ATHIAF Fareq 7 TIOT F1 TGS THIT AT
faer & a1 @R s fafewor £t s/Eaa @ #1 @R weE & sfeaa #71
farrer stV g7 &1 AT AT S S F g § a7 AR FF F
geg faweq #t yawar aga ag Tt 41 | ag wr A st & @ at
fafacor & it &1 avq faawor 37 & fou aio-far o= Ffr-faa am1
FT & ITAAL T F & fog gw arex § R smafa s st & fog
THIF F1 AEREEA 4 999 TReE-fagra F 9o 7 warfua fear oar
I &Y 78 Y wwe g a1 fr wient & afaaa 7 H fafewr & @wg
¥ 39 8t 9 10 gET €| I gNg § yg WA 9997 3If9a qwar a9
T 91 B a1 qGit S st # ag fafew g (foraer s gamr
ez, formg for 1 Sfgmm FaaTeT e §) Fiew & w7 v, fieg
TR Sreror Y THET TAL-F # &1 fAfaee Ag) #3341 o) Fv ' a2 e
@ Fr wifgn 5 swt 7 W @ F a1 afaa wwe gem
& a7 S WA F &7 F1 N sifeqed sraem an S e a9 A
w5 oY @y &) Sufeaa & smar & B w3 T # earEw st 6
feqed S & U A AT & FATeH FT AWAE THE FIATE a9 TG 4T
7 Twg fot om 6 TF 3 & AW PHREE A AN ITE ) @

1. Duality
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9% qY 43 9TOT a9 qEfas qreaw gg grlt #ifh 39 aud aF PR
TaT & OF zou-favg F gaw & wfora gar av S faeufafesa aifrr
& frawt &1 (R fadra afdfeafadt & smgeergm & smafesan fagrey g1
Herfure fai 1) QTS FGT 2 | a9 GF safaeh<or A faaa #1 geAreit
F ge SHATS THTA & 0T & 37 TG B THFT H FHT HT T8
fearé Ay fad 41 g ST F QU ST & FROT THEEE § qOg
STV F YT F9% FIS-Foqd A qaT AT & TuaT AT qFar
oY 1 BT 591 €Y ATk A9 # ag fa=e e gon i amae owm § o)
FfaF =% &7 & gaF Aifas w0 § Ff g swnl 571 afaa
TR FE 3 grm, @i § 7 o #1 e Fxaarey ag arg smi
g af=e § gu aq1 9% & 5 arardt & fagr #t gemarn § faafaftsa
Fifady § zon-farg & wTeq THA-GAT FT TET FEHCOT 9T g IGT AT
fora® s av & TAA-TAT FT JSAT SATCAAT SHTA-fawT F o F fy
ALT-g=0r F o0 & &1 qFat A | 37 AT AHEAT F &Y FTT qATH-
forar & faow it oF a@ ¥ T & AW 997 & fraw 1 sae A
AT 9 g1 747 A7 | 98 fatem § fr ywr-faemm ok wfe-famm &
™ faw gaR & fAeTw #7 oF-wvar ffeed & wAW dren gigars
aforast &7 gfee & fodt a8 @ 2Fir; g T 7@ W gar fF s
THFT F% WY o @I 1 S far g1 @ arfafom aga-ar aq
T ff fagE = wme w1 A e g ) wmEd agd R we
AT &1 ag Y fF aray & fagred F at ai-g=w § i ey fadia sforsr
& FUTST THA-TAT F a9 § & A eantaa v avy fag fawfafea
IOTSHT & FAATE TAF HfaFha: areafas sqaear & FHET 71 T99-0
qui: gfaofta 1T § o Jwren THA-q4T F qHI FT IO GH
& feat soqan w3 a1 aforawt F1 a1 g s §, fieg o w1 Aew
gran o Wifassr 39 # areqfasar SR FT a9 | gA AM1 & A
ey # W 3o oA fafear faemm o faed s gar o fr wifow
gftz & Fforr 1 afa 1 o aE-TIXT § ALY A 97 FwA 0 F afz
g9 =g 5 ot F 3 1 a3 F 7 F J7ET A @ q1 AT 98 uferq
g1 2 fF & T A UF ST ATTEdET & A § o @l iR w ¥



IR Hifaw faaw § wfa

frm & uw & v fafase 7€ €1 @ gufifaa sfomeat & § gudlt =5
FEFT F37 yrAd giav g o feofafea dofus aifa § &7 -t
R T #Y foront &1 Funfae arge R & & wrerm & gy ey
g o7 syt S I afw F g o ox F@iew snfaa € awqa w4
T I q IW AG FT GHGT AGH &1 A 5 Grar F1 Faiew € gen-fagst
& Ffoarag 3R a-9g @Edl F f9 { a9 F1 FH FE@TE |

9% sfafEa 8 977 aral 1 0 @%a ot A 91| qfe a8 77 &
for Tq@-ead HeATei § ORT & TOARH F1 IS FOH F AU TAET
T § &Y TRV § AT Hfeqed g 9 & fou 1 a8 At
g f& 3a qx FaiedETn #1 06 fafer ad ot s foms quiist &7 91g-
wia g ? faorfafea aifsd &1 SwEe @am ) @ & fou gq we
& afaary o FY TaRaFaT § ITAY AFEQUAT &Y TFE gt § 1T g ot
Tee gY 5T € % sdaem & oo #fre 3 qu ada faewe w9 @y
MR FTA IR THIITEE T3 &7 Tma staedmsit &1 fafase 737 & fog
quifEl FT ITaET Y §1 F [ A T EI F@E | A A IR EF
quifF! FT ITART ager WifaF fawm F 7 97 qrEwEi § B g g
foms T T srfeqed W1 AT § AAT NARAAT H, TeR-faw 7, g
famm & 1 & sy ant &Y, @faww Y, R ARt A g
F oY gFe 1Y & | I ag AT sfaad A1 a1 f st & gfqaet
F1 3YF-81% 79 TwwA & fou qonv-nifa @agmi § W a1 & S
feqea @aC FAT 937 | AT fou gFem A7 SR s 3 F#-
FTeT F BT F £t G Fa-9ra ffaee F39 1 9 o9 o F Fmiew &
T @l TR-%T q4T FRH-ET A1 FY &Y AT FA FT TACT
HAT ATTAT AT FTAFTI THAT T4T 4T |
. &forwT X IEET sufE aIA

werq: qReT FAT Ay P aread | wwean agy A 5 e wfowr € afw
& ara Fordy O O & 99O &7 QT geaey R s wavfuw fen s

1. Stationary waves 2. Resonance 3. The Corpuscle and its Associ-
ated wave
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f formd a Y foffa FxAamer aferat & qar st # s afat
F = | OF gETFC W &Y 9% o fagars h fammmm & s ag
e qEr Y g =nfee 5 adr stk Ffor F avasw At o FAAS
s frant &1 39am wem o FW ¥ @y gufdaa iR gEenf
THIFHTT AT g1 S0 ST TRTA-TEN FT AR BIEEL FT ET THES FIA
forg stgmeTa gy wanfrm fvd @ 4

TH THR T qHEAT TN {AT & foy ag wannfas & a1 5w
I AN HET 9T = oA sr faed s @ afq ao-Ewas
&Y, SHHT AT AL T TAT ITFN JAT A "o v spafeadt gf 1 q@fafa’
F faame & ever § f zad g O €Y a9 w1 wvag BRAT o qwar & S
Ffort ¥ afq w1 & faan F = @ &1 o wom g F#@0 8 fF gmwa
F1 g o qer-aed § o gud avaferg wfrEr £ s
H Fn grEed § | Anfersar & fagia & aamow frawi & 7 ofony fqas
fxmﬁmamm%ﬁm%m%ma’rm@ﬁm
T #1 ame e g o i & fraais & s & s w3 Y
S ARTES ST § R 9 I8 T & JOT-250 & J30a< g | FHreT qar
AT qET 7 9 qF SF agy A1 fwet ez d ¥ Bew #}
ST ATHTR T F ot ST fovarm am | 5 e & O g &rwdaop
W@wwﬁsﬁmmaﬁtawmﬁfmwam
& g HY TATIAT &Y T |

TE At OF o7 7 & Y FT i gEa srefies a1 a
wrey fafave #3717 fafw s & ot ) gw oA 9% § 5 oam
& fagia 3 Fforr & THA-79 T TET-F=T A BRI FY e FY
XA FT A I AT A7 o HoHT & AT £ BT F aT-aw
& st A foran st =xaw e & fraw ok ey aea & fam &
T FH T W FH I A G OF ST AT I A qmafer 7 qar g
A FAT AT T 54 & AR FT SNAA G0 & T &1 A0 g |
Ta%F a2 smfersvg fafy § qa-canfoa seufira F I T A fou

1. Symmetry.
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1. Wave-groups 2. Group velocity 3. Rayleigh’s formula
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1. Transport 2. Stationary wave
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1. Amplitude 2. Fixed 3. Insulated 4. Finite 5. Single-valued
6. Continuous 7. Derivatives 8. Partial differentials 9. Proper valucs
10. Elastic waves 11. Antenna 12. Successive 13. Odd integers 14. Probable
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1. Obstacle. 2. Approximation



3¢ Wfaw faamm & wifa

freamag F9® uF afasen g foaar Swifiar £ ofemnd s 3 8 & st
STfAd SFTa-fam #1 € o S oF S ¥ IE &7 AT g
ag qfifeafmdl & et 1 srufies a3 &1 g==w sarfada s
fast & frast & srpaTe agt g (3= gw st aar 9% § % Faiefaa
qraTifaE farg & g &Y SafTR O FT T GEOTHFE A
grard) S afifeafaat & sfosr 1 e fawm fafaftea aifar &
framt iR wreraTeit & g1 =g AL &1 aFAT | QI AEF &Y 99T
f s@ e F qitAFT A AR ATFEIET B F(CART AT A AT
it qHAT w7 AR oF THY qT Fifyr w1 i fear s foaey
et § T FifAE 5947 faFed F € 7 595 g1 g% AR B fana
af<feafadi & & ara @Y @ | GHT 7 AR TF FAAHR I ATHF
& T £ o Fd aifaEy g6y faato £ s S ar-aeE & dR e
ST AT F Y G¥ae g1 A aG-7G THra-fase F71 sanfada swra
fasma & &1 o= gw e &Y 36T i gg fawre snfed & faeemeonT
FTEI & g o waR glafeaa s gfaoifa a7 7

o Y T ga HfsATE 7 fad=a aThr & | IEH Hoacd A1 gAAT
F fog sy aT & I FAATS FFE F g7 I (AT q=S
faiaTe Framite qre) 1 Aifg ) Gy a # SOwTHE IE A A
SO I EY AT & | THHT A2 TAT TYCI: AATITI § oG AT A HaS
TF &1 ARMHT F397 I g1 941, 79 AR A FAa: St fawana
g1 ararora: fReY iR & ot srefers faw & #Teor S§ are #r afq
T e fa a1 Siew g7 ) afes g €1 Faw o fai ax afa
F1 319 a1 & 1 faeg wica At & wrfordr fagra & e grar §
o are 7 wifaq Y oY T T ZY 9 AT ATHT TN F GFAST F &I A
faafea g1 gy & 1 Y aform F7 gL TERT § avi At AT ST qEwar
&\ ot qt #Y frefyq @A Sq-ESAl ¥ FEERIF GIAT
FT TF T GG T A0GT & | &1 I9@ faiars Faqed q &1 qqe/r 7
I AeTNe famEt 3 foq o ga afond &1 aawor & 9% §

1. Schroedinger 2. Sinc-motion 3. Fouricr serics 4. Sine-functions
5. Orthogonal functions
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1. Probability interpretation 2. The work of Schrodinger 3. Erwin
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1. First order 2. Sccond degree 3. Partial differential equation
4. Expression 5. Hamiltonian 6. Symbol of differentiation 7. Operation
8. Hamiltonian operator 9. Wave-function
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1. Scalar 2. Vector 3. Light—variable 4. Magnetic electron 5. Comp-
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1. Intermediate 2. Second order 8. Dirac
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1. Continuous 2. Single-valued 8. Proper values 4. Boundary condi-
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Afewat § arerey enfaa fFar o7 99T & |

T 95T 1 IO @Ffa-guF & | §a9 7S a1 A A qg 9I’-
forg foram foF grewmat & Afadt #1 &1 avg Swiaa fafy & s dfgaq
ST AU & I7ET AT #7 qred F9 § fower st dfEw w@
&\ Ty wfafom S s #1 fraais wew-aita & oF fafar Ofa

1. Complex Conjugate value 2. Integration 3. Diagonal



grEIaT # qaiew qifaw e

& faface gorm a1 IHHT TCEFIT AR F AROMER T &Y A1
g\ T 78 & fF ararrE: & FTET F1 TAES qaaaite agf g |
IFT AT FTE-FRAvEAT &F 0 qx fiT grar &1 62 o srfirra azmaii
# aifas afadi & srafrs W7 F0w saomRie g & fieg 3w fem
FT UF A941E § | 99 uF qfaw ar sz & ik g wfn agwi @30
FT HISH g1 a9 0SS qeqaaiie T8 gt | w7 ag ¢ 5 fad afa
FT AU(TH FTCF G (ALF-ATTET SAFo FT SIS g § A1
I JTATEY ¥ THH ¥ o7 gar g {6 R =9 & e sawe & R
S T S AT FA HY AT T AT TG LY AT | T F AT
T Aggeal & et o g Y &1 TWE AR AReHE &
QUi g A 39 faarg o 9 39 J€) | Srar 5 ag ft g w1 fan
s f ar-went g fafae dfem o Faen-aifaat & afas g
F1 §geE W & | a8 0 famfefag Of & dow & w0 &1 S fF
e 7 warforg 3 faar a1, @ dafas ol gumia: a8 9o §
i o aa-sedl & g 7 dfeaw fafag @9 & ¥ aar-aita=r & g=<o-
FHFTO FT GIT FIA & | JAT A, FAEA-TICHT F Ffas-awiw
FTEqT | TEI-ATOAFT F TET THL & GHIHLO F &1 Jed-T4Y § |

T THTL AD AIFAHT & 11 &Y T I T OIR0TS TR & S0
& a9 T| g § FAT A & (F FEieHinor 1 qHeAnsi & 1 g At
fafirai & frered & S99 o WY &F 48) grar 1| FEea-ait=y #r fafy &
TT-FeHT #1 gegeqar & famr aforg &y e @ dfewEi ) daw
g & 1 zafou ag fafy sfus dfaa gt § ik agan aifea afom
T gra afus Arear A ara g o § | freg wifawst & seawe & sifas
Erd S IR faameaet & afys saae 9 F For adraitEy
F1 fafy groen 7 afis wnnfas it sgage & sfus 9@ gdw
&1 aega: afuwae Wifaes a<r-fafy #1 § sww @ § &R s afe-
FET TUT-FSAT F T JIAN & FTA & FE & |

1. Non-commutation rules



1%¢ Wifas faam & wifm

¥, 74T FifaAr § srrEes-faan

T qitAFT F g agE-fraw F1 w7 wfys ofdsow w0 g
g1 T § R W Fien-fagra 7 g% faug It arraand @ awar off
IE fFU T IaN FAMT AL G | gW 3@ Aw & fF g wr arg A
et Fatew-gamor & TR o sfaw sraeamet & favafafes fax &
TR G-I F FRATCHAWT TR FT STANT FIF 9 GHHO-AT
fafsrzor &1 derar auT I8F sE0 FY AR FA F7 g7 frar gr ) a9
FAieH-gEATl F &7 7 a1 7g fafy dqe"s R gaada s g5
frrg weaw SrUAT SR FaieR dEansl #T A1 §F areaq d wgeaq
2 SN mw afeareat AR fyfaund Sufea & w1 z#% faoda ad=
aifat & srae-faaw & e &1 fafy goea & o ghef=a & mi
JrEad H FI-I0 & AT queT & fou oF i aforw g g o
yelT S & 39 Aead F Faw OF &) 979 F1 avaed it g | R an-
A ¥ graE A ¥ qFad 1 afs 9q g9 & fou dua-aw & guew
F7 arary 719 foar s Ay faofafess gt & & sedt @ & grr 9w
gamu-ataa fafecor #1 qoia: afdfem @i smfow srf g1 awdr € )
ag g & f& 3@ fafy & oy drer-an ofewfera sio @ @ m g R ag
2 et & ofwed ¥ feafafes s@™ 30 & IR FY F94=ET )
frrg aEr a7 seTar #t fafy #1 qo smae g afz @ afererr #1
wFT AT o s A fee srpevar & fraw & s § g o wfe-
femaar a1 ag=sar’ A @ I

EIESHT 7 o9 AfcFa-aifasT & sreame & gra & sEw-faa #
Gar afvea w9 faar a1 @ik siferx 7 o5 @1 syaer ar-aitaEr #
waT 7 F2 faar | g gutag Wifeww 7 & fafer & afereq & afqw
F EEl & T F eqedrw T & oy o e o ofy g ¢ fan g e
A F THFE FTAF A0 9% et oF farg o3 emferm W awwen
=g | forelt farsra favg a2 Sa@ faemm €9 #1 g2 wifasar saea €T
g 3 safaemoor-fram & srpaT ag TfosFar a9 & amiE & a9

1. Arbitrariness 2. Modulus



AT ¥ qFiew qiftAEY R

AT EIAT € | THE FIXT THILT FY gH T A TF FH1< § GoT gar
Fum TEY & I ANI-TT ¥ I FqT A4 F1 geyaa: faafea aom gw
g\ sifemt & warga wE-fam &1 s (dfeie) & a8
AT FX THA & 6 FAT 59 FH feq &t § w1 fowgq &7 7€ 99-
are-afaaT=ie staa faawor faeafafea fraar & & smae fafeor
FT @S FIT ¢ | ¥ 3fee ¥ A7 ag faoror aga davaoms wrew gwar
£ Fif 39% g ATy & srafa-fam # gl &) o &, faeg afe qen
gfte & gy aear F1 sty 1 wrew T3 fF gma g siwor weArat
WY e g1 AT € | o 3awT o aftEd g1 awad & q@ien-
Fxnor sifre Sesta #1 B qed: @A asaa § F faaq ¥ R of
THR & fqaer & gro—ugl a% & qq9r sl fagwor & g Wi——
fae-afaftea frammadt s & =77 SO garar-qur faeor g & a@
FFar | AE-fraw avaedft A =91 g7 I T F TH § ST AT
afza & waTat F1 9€r 99 a9AT F fou g7 ag Fg1 a3 fF afrm &
qEgaT FT FTH qg & (o 3% g1 g7 (et U TqTae aear &1 #18 fq3ia
FAEH-GA F TF AIAF 0T A GO g9 F1 IAFAT FT 9@ ET F
T & |

T FifaE F arEer-fray & g10 g¥ elaediy T Y daarnd
T 37 gavt F1 gfwsT FW 1 AR R F3 awo-frat & e
Y erwar ST gt T § | T\ g7 799 AR fafwor | qreatw e
TR S AT T ST WY T &Y AT E | JAT THF & qfeqqor
4T qui-fagiqor ) gHETT | ST FEG-EEATET F G TGS AEF
fad=m & gror afwses & &9 § ST g1 A7 SN ¥ gH AATHT €T H AT
FLADE |

7o sz fafezor & qreafs T & s | sreer-fafa &
IR F aS v qfkomy fae § oK ag ffrea € i sad o &1
siwr aga @<y Ay A fafaez € 1 f6w oY 93 S 7€) & fr @ At Y AR
e 7 faemr 9w o faag-amam g & aqfaa s & fafra

1. Selection principles 2. Scattering 8. Kramers-Heisenberg



Lo Hfasw faqa & wf=

ST ¥ Frer ag Fafen ST #Y FOHT-AT Howr 9T AT § FA
& | areqa | T & ateda (o) @ wer F1 O S e
FY TFHT & T A &1 GUAAT AW AR T TR FT AeqA TEATADT
fafyr & & w1 =ifzw | 2@ gftewior ¥ 5 gweaT & TTeEHor § awadr
qre %A & fo - sraa g a G & wiert w1 fadwer o (srfers s
w7 §) - a S FT AT AAF E | % frr A Sy yue
568 TR & AT A0 gA A FRT FLAT G390



zmat afw=ss
wE Aifawt w1 faga-aes fEea'

Q. WMWY ¥R AR 7@ fagra

T 3@ 9% § 5 wifgsa-es faamara 7 aoraita & aifes
W F gEAd F ARferE wue # agr w0 e o9r ) 9w awa
AT gt o1 f orw 0y s fagra # anfaswe € w@r & o
Fifaa At gweq SRl @ wfaEar F e arifyd )X Fm 5w
fagra &, foraar gfesor faogs 7ar § o foua saw fae-afafea
TSt FT AESET X feT §, AR W #Y oo o) e
& & fou faaw #< faar | orwr &Y g9 %8 999 & % o @ o It
7 T FX foar §—Tq S 7 Y ST 3 AT 4T SRFTS A AT
g 9k W ol o ag smam 48 9 § fF - o -
sfafesy aromet 9% g e g3 | 30 afes & = faug a1 faa==
faram SR

70 fqa= &7 9T g9 T qUeTIer feers [arSr aren ¥ w36
fr iy Wifas wfo 1 faoge 3 a@ sma & fou sE=r Ao
AT & I I¥ A1 & fou ¥ Iq=wor 7 srazaFar g sy -
fret w12 39 ufw & A #Y i fafese gurdar & o &% A
gfafesa wifas favm & a8 am @q: wra queAr o o fF anfea
gataemEl & g7 98§39 @wg & 5 amw £ e g duw
w7 fF AR ¥ qEad! sraear # #1E Seonreg faw G2 9 @ o

1. The Probability Interpretation of the New Mechanics 2. General
Ideas and Fundamental Principles 3. Precautions



LR wifaw faam & wifw

TAT F 1T FA IR ATEAT FT AT AT FA FT &7 FIH FEMN AT
F FTOT I e § R wiar & quraw 4@ g ag fraw
faeafafer wifow fasm 7 fafaamee: @9 foar mn a1 iR wo-
W &7 7 43 faoge a7 W &1 39 &7 7 FI@ TEWEdl Se-
TR faw Sorw & & oA & wearsii @1 qrfcarfors sremga @33 #X
FAT & | THHT F0 73 & qrm ) B & ot o= Soow g &
IF ZAT TSTAT T AT g 06 wredy qfwmat v sqdew 99 fawrd
ety qwar g5 § 1| TOF faoda gew-edm &7 § Fran & F@iew
F srfeaca #1 ag afworm gaTg fF am # Brar & Soe faa smmaa:
TEY g ST qFA | o (97 gFAr #77 sregaer fHar qmar § ag AT
sca fFar & aega: faga r ot &1 g+ fa=r<t &1 qew fad=w g sy
A JIT FET IF gH I I FT AT F4T A1 AfAfz=aar &
HAIT F FHYT § qEAq: g AR GRIFTT F g0 g&qgq B3 W
& | TU 9T 3T &Y Fg 3T 94T gr T fF ag ara R i avg gemea:
a1y 7Y £ oA & e & g q@adt sraear &1 g ofR) fafaws
T ST g1 qhar & | AfawaT qv g & g9rEer g fF A @ Gar
qa=dt saear § fafgq fFet SwEaar F1 gFe F3F OF TEANT Fq€DT F
famfor < 3T € 1 ST o9 gH YEHAT(EAT A AATH FT TAA FOT (6 T4
T gfeewror F ST AT 1 R aRaT 7 Fr FErE )

39 52 F1 qfa & feu Wfer swa-faam arae g o= sl
F faua & Jr3r fa9T FT JAT STHHTY R A1 Fgt oY afg gw vl
AT IFTA-TCI F 7 & IrF F 1 G FT IR FT 67 a1
guraeT afa® g zafeu fasa ar dfer gra fF fas gt &
eIy fazaun & scaeq arERy SaW 9% & fer fifee ) &ea &
aug ¥ &Y gH A1 & 5 79 o Suwor F7 syagr fFar siwar § S
F1q g amfaa gwrw & fafww oF-ao @uedi &1 qag-Hor | AT
qATET g gWEAT 9% agad faarg gom a1 & Fv fiew g quEEd
TF-q9 §HeF mafad FHFT & qge F € fawAm @y § ar I Oaw

1. Uncertainty relations



T aifae w1 sfawar-aew fraem qe3

& st & a1 fawior a1 § 1 39 9 F1 Frd WY ga dqresTw I
TeT 72 g1 w7 AT, ey s § sifus faamqel a8 AmT W f safaa
THTA § GAET UH-0 GoISH ATATET €] ¥ To0F JqeqT § (Hev-a-fedy
GFR faaarT @A g | gw e & 3@ R 3w qa F7 gHaq I -
7o faemeli & grar &t T § AT aviT g om0 e §
zn fromafea au-fadau A eqrenr § wemi #1 g fafass w7
FT qacT 4T | 39 gleewior ¥ gw A Fa0 5 frew &1 Ber & wror
Imfaa B Ta%-ga% g-faoifa ao-aqamt 7 frafaa & s é)
safq faew safa W & & o1, A% R Y Femt a1 sfEH
FF-HFTFLIATE | gH AR W FeITMFLqHFA g 6 29 W § amafaq
gH-Ifem At gae g fF B 9 oEF-uF wed saiee qgear
g1 frg A% ®leW FT qFE S dfqa TETE-a & § | g
af T T F AT TH-A0 G & | A ACAT B FY 15 giAvita
argfa 7% Wl ST FFAY | R sTERREAE gHEw i gfaeifa FA1
WY IR T8 g1 awdY | A s g safag wew § 3 a9
g g et aare faaanT § 9w STl STwre-aia & sagHa
fazouw & gz g1 ey &1 g frew & & avee fasrem a2 o€t smafaa
wie frew gra fagfua fafus wrau Wi § & 0 o & s
& faemma g =nfge | @ s suwy smafa saww & glaoffa drita
zafeu gw fasy 1 a1 99 aud 959 & faad gra wem & smafa
(71 I=f) ATy S AFAY & | g SUHI T FIA AT &) & qEadt
e | foaet g3 fAfga g sad & g f oF &1 sizsx fawre
FA0Z | T g/ AT T AT FY SOAA FT FFA Fer wAnfgy o frow Fx
ot wrer F1 R @-fazea W F1 7w FA & fou faam w30 @0
wifawar feadt &1 adn-fagra & g gw W ar aifoEfus I9R
goa & fae mr smfaa aw &1 faean w wfax w9 & g
foFar o @Far § fod 9@F uw-aw g9ed &1 oh gfafma s
g frsw &1 5 @7 CF-ant @9esi F1 9uE; ar F3 30, feg 9%
I T & Al a9 @a aqr frew § ¥ o g9 ax fafww fada
Wt & smafaq sara-gat #1 faaww g7 amdt & auf ¥ s &



0¥ Wifas frmm § wifa

gty fafrw wfore daent &1 fom & s & g oo o 98
FEAT TR 5 frew & ¥ Bnta €W 9x wrew & wr fafesa amafe
g #r mifiea smufaa swE-aGr & gfewE § @ awEt A
#ifr® T F A F ST gy

g faareara #1 afe a<rgifyaY & wr § s &%
far o7 sk afs ¥ afus aow a1 fear o @Y @@ W =S
wftsar-fagra & Sgm # i guw gaa fred faw #1 qua aF
| FGT

T SR et et A @ wF E oAl it d sas aits
wft & ufis UF-uF w1 F1 fAmin fear e § ok @ I
t qel F &« qwar & | @ 9w s gwdgt wrewt v afq F
TR & Tee-Awt & ot fagta @1 Sedw age fear S g9 2
IEE FIA TE-AMT A FE-FOAT FT JAT T FTHT HY STuiTFar
warfr & 97 gEdl &1 AR FRE F gFHAT g F w0 TR-AE
arafas fraars: g1 € fowd sa@, saa sraan fosy seFm a9 Wi §
IR T § 3| I & “ww” # gite gl g1 g TR-EeAl &
T -1 Gorl F1 TF QO &9 a7 o0a7 § 47q fey ot daq
T FT THIL I T-FFA1 F1 A0 F €7 F 5647 97 a7 g1 N
1 garefiwwr fafy § Efveeia #1F & Te-wal R Twe-woat &
Fraey § qgor Wl FEE-AFT R gee-weAt & 39 i F1 afww g we
I & | ST 8w @ T &, 39 fafa F ag 4w foar st § f e
oY Fiecfha frem #1 39T & av9g W e ITH I F AT
ey 1% ¥ To2-AT &Y & A & | 6T SO F SR FA
¥ aGraiter & sw aifara-fage § ¥ a8 0o st e
qTe grar & o g “atediEr 71 frm w g gwa &1 ‘agrd A
ey aifss wir &1 S w9 s @Y WA § 9 Aaw 9w qfw A
HTIEITH FTCF & To2-a § & § 1% oF gt 17

1. Hermitian 2. Real Constants 8. Orthogonal functions 4. Pos-
tulate 5. Principle of quantisation



qaA ifae & sifawar-wos fdsw oy

SeAF A R’ ag sftaAr frgm fe o aifas ofo & am &
fafeaa a3 31 81 g ag Y @z € 5 3@ faaw &1 av s @&
sfuwra faaw @ gmr wrfgy faa a0 an ag o= @3 fv afs e
FIOTFT A AR ¥ QAT Fa€dT 9 & a1 A fafaw awadt 97
HFEATHT FT Syriwar fraw-frar @ srafq ama & fafw ooy
sifarerar ferar-fRaet &1 foeg FforaT 1 Ao & qEadt S s e
queAY 1T & g acraifaay § fry Q—aor F g frefia g g
HIOF T 9T J&T Y—AGT AT gt § | fyew grar e faeoam
Y got &4 ¥ & aifea fada sfuma fraw we § st § 1
forg wifas Tl #1 AT €1 S &, TERTE TE-FHOAT AW F &7
7 78 aar fafroesz g1 aFdr & | a9 faogs arafas s & € gq ag
W ¥ fogary g 9 § fr oo weily fagoawr & dwesi & s
& aut & & gro fafuw d@wa Wt A smafeys srfawarst 1 41T gr
A | T 4T g fedia qu afumra faw 1 g am “dagig
fazouw &1 saaFa faam’” @ o gar g Ot fow gy §—

“ferey aforerr ¥ doe fo gifas afa Y —ar a@ @ g9 afar
& fafws @wa aT % wfgwad sw afy & sse-aE 7 99 ¢ —adr #i1
a1 fazdar F37 § qrq guedt F qona AW (Afasw gardar-
TaF FITIHT) & qu F7 A g § 1

7z 1 eoszaw & fr T e fram &1 oF fafase &1 @9 &0
ag ey freanfar § s avm 0wy frar s o99r § ek
T Ioaw ‘et wfn & feu fem smar § 1 feg 9 AT aga
7 ooz ¢ f fog faaw a gwa aafaseor faaw &1 am faar ar ag
Y 5& 1 uF faforse &0 1 qurf oF oF F g7 (99 w@t Sqgq W
foFaT o wFar 77 warfra @y St & B Cwfrar & fAdwie” sgem-
et UfarEi X daeE fagdwer & syaw fraw #1 STEnr w9 ¥
afaszo fqaw W g & JaT § 1 T IFR qed qfess § air-
FifaEr & ifewa wd w7 eve @ F fou fqq @ fadi wv seqa

1. Generalised principle of speetral resolution 2. Born



ot wifaw fasm & wfa

foFar wr a1 ¥ 1 5w aw faera ¥ fadw o s faw
& faferes &7 ywrfor & o3 § 1 o 5@ s § w91 7w afwre
fraet Y afcrmor & woft § & & 7w i & wfrrarges frdsm
F QO a1 gE IAF & fog qata § 1 9 wifex § R 3o o
ST Mo A W W & et fad=e agt Sfua a€f § 1 @ wfrearsit
T fCier A1 ATew A F fou se-weAt F 9 Y—%SAT w1 amE-
FLO' B T W ATAIRAT BT & a°T o spogese? q=reit § se-A1T
FgaT g § s fou fed sfawa faawm & afcrmar w1 fawarc
WY FT 3T 81 R F geW a9 § oK 98 wgd § 15 g g
& gwar i fagra &t qe-ge AW a1 sAeEs q a-ATa QR
q st & & w § )

AT T g9 99 Anfa 9 faaR FxAT ey & S sME arewl
& A9 § gufeaq g€ vt 1 framg 2 3w g w89 % ad ity
# gg WiaFaes a9 @vaq: aga ¥vor AR ad gETa ar
g frg 71 @ AT sEe A1 wewT Ag § 7 fawfafea
FifaEr 7 af el F1 SEF I At fauda @R Afes aromst
&1 frior |1 forar oy ? gmer SR gAR aw agr g e faer sfaear-
o frdwm &1 wwer g agt fearh € sed sfafaa smar i
I WA FT fAd= &9 & A8 € | 39y gura a3z § B sw
TUT IR 919 Fq &7 SO QAT g foma wan g sdfed a3
aifrar Y gesift W AW FEiew-wEATSl FY TeAT E wwdY g
sy faameli @ fovam gomr &1 ot WO oAt % AES AG &1 aFT &t
Tq IEF FT FE@F T a1 F1 O § AfF q5ST a3 A+Aar § Fiw
I T NFX & wara f5d & foeg fawe sfemdi & sw sva &
BT I]|T qIT AT |

IEER # W Fg 994 ¢ 5 qweq s gt § gE fagra
F 5 fagY & e ox famior &% g & gwEEr & a9 &7 Al
¥ g3 el wer Su & anfashi ) sEWaEdT ¥ SWE qo-

1. Normalisation 2. Degenerate 3. Multi-valued 4. Arbitrary



T gifaa w1 sifawar-aew frdaw {8y

sfamrer frawl 1 aifaey woe & 1 aras & @it ifas fagmat 1
s T & axt ax friz gan € s s wiffs faga a @ &
§T AAAT sfuara faAt @1 gfcaa war § sk @ fag|t 7 awear
& ST SUERr w1 i aAr T E

A F el 7 g0 37 R fafraansii w1 gen faa=m w31 s
FO AL ATFY F1 fawares A= ) FHrafafes frama g
FGAT BT I & | TGt Fae gaqr & dad F 99 FaHT #7139 A0
& sremae foar At & ST ®g feiwt iR et S e @ st
7 3% Y srfirs o o sATaE €Y Tar & @R T A ' ° 5 fagra
F1 7w T fagra € | 7 fawm g wfer afori st &
g garr € T Saet [ag= agt Ay fwan o awan

R. sfafz=aar & seaey”

T #if & wifas frdaw ¥ 3o aoa Q9% W "gEY
gficorrr frperd & Ty I 99 98 FrEseant 9 gATK ST ATHiad
ot a7 | Aoy WTeT & & 99 @Rl F g Suad g g S e
afafeaar & agasai & 7w & wfgg § | eI q I FEAATHI
Y AYA AT FAEA-ACAFT F TIEAaT F Sl T agEar A
i faFat ar 1| SAET 79 guEE ¥ foo gw 99 sfaew &7 agRr 8
St FOT-aitARr SegT FAT & 1 g9 a8 wwiv w5 R oafs ag we
forar st f frelt ot T 7 sraear 937 oF ¢—q<T & g fAsfa
2 gt & ar g3 Aty v S wifaw frasa 2 = e e
T IHY ¥ § gHame Afqaria: ST &r S g

Ta g feedt @ae wforwr 3 srwfrs gF-av gHae T A
#ifeg 7 fafaq & i 33 adm aro uF quia: faoffa TR s
fafase Eft & 1 aaTe T8 s gafonfug fase ofn ‘@3’ +f fafze
ST & 1| FEY AT ZH AT FEHL 49 FA § (6 [AATAT AA€AT HIAW

1. Dirac 2. Jordon 8. Theory of transformations 4. The Uncertainty
Relations 5. Inequalities 6. Non-commutation

R



2e¢ Wtfaw faam d wifa

# gfte § AR woq. Io1 # gfte & o ‘q@ waear g1 faeg wE-at
FATS qQT FT ATATH G CF-THI @7 § | o safqs<wr fga gd
ag Fg7 & fou arey Fxar § B 9@ Ffowr &1 e fqoge affia &
T arpr & R W farg R SR fammm §W A sfaswar @aw
TF-gAT & | o g g gzar § 5 e #forwr Y aerews sawar
& qur: faoifa @9 & & Sa% swia w@w &1 Qo sfqeffaar’ o
afwa & 1 feg for@ staear § &ae wfrwr A srefrs @ oR-aw
IR guas Y 3 98 Weed: HdS a3t & aeqraet g Mt
T-w & & w9 A faemm @ 6 qw o adrse &1 fae
7o fafraq el 9 & faatfa fman o @ sm: sfrr @1 o
t srfue et ag fanifa & st w=ifs sifqamaa: sasr sfeaca @
a-rse g afufeesq o 7 & dwa § W Fas 396 93w § e
1 7 7 § frw grm ) feg adrss w1 afr freawr wfa-
FTFal & fm gaR g™r & wFar § 39N 4g W g fF a<nrse a6
faeare foan & Sver g g & swfas faega saa sfa-fam
& guesi gra afultsa Qaedia s gRr 1 39T 919 %1 gq sifas
FL-goF Teal | 41 Fg A § (5 a@-re0 7 fawac foaaqr & 79
ERTT IaE h-avar W IaE & FH G | gF aafawor 9K eaeHg
faeaer & W1 fawi & SFIAW ¥ ag ez g1 o @ 5 o e
ForFr i eara wfas glafma a1 § a3 S99 TOTASF AFET IaAr
& sfus sfafeag gy €1 a7 oF ax® o™ gar § ST & g@a
aTw gfa g1 A § | v d A 99 SIAFG G4 &1 S AT TEH-ar
Tq® O ¥ faogs fardm &1 @3 fou en ag Fowam w41 5 ¢-
A0 &1 faede sravaa: &eT § | a7 SufTF ForeT 7 eqr a41-
qaq; T § A4 AR AR AT 9T § A8 9 # gfee ¥ ‘@
g1 fog 7@ T @@ A @ A MR wferamEet F @
TR g g fqad gweq &3 oF-av guae ar qirafea g

1. Indeterminacy 2. Super-position 3. Wave-packet 4. Fourier inte<
grals 5. Spectral interval 6. Limiting case



wetw gifawt & Srfawar-aow e QR

I gAR o fow gW a8 F57  fou arey 8 fr gy g & afg
FaEdT QUi AFASIT § | oAl T F FAWT AW A & TATHS
FCAT-ArERHY {IF & QU AT i aftwa € 1 gafer saew g
ag frwear & 5 araifmy & Wifas fd=w & faw we sfr
frwt #1 e foar o § SAF @R TETES # uFA qi &
e & g frefia w37 #Y fafy 7 & ag aw fafga & & Gy
&7 g FHIHT & TA FT AT IHY 07 9T IJTFT qfF 7 s0a€47 Y -
qTg FAES T SAT 0T £ |

fora a% & g1 grEmEt & AfEaaT & Say 9T g1 § SATT
FA Tt TG T AT ®9 A & g e & anfw faww 3o e
¥ gwer d o 91w | Afe 3% 9% 1 Afuw geargEs wegfed fwar o
ar frafefea afoomm freear &1 Y fexis & sifafEaar R
NN F TENT FUEF Y AARHIAT FT RS T T FA-X-FH  WiF
& frgars h & afcmor  fife’ &1 gt &1 5@ R E@-wiaa afa-
feraaT & srTEed ST &1 9 1 TN S grav § fF fRer s
FE fadzrie R IHE A FT qETT FUCF AT TH-GTA FATIATET
TE AW AT AH SR AfE @ QAL FgET afyat § & oF 7 st
TgT FH & A A FY aga AfuF v § )

TA AE AT T F 31 A1ga & F srfafemaar & sy o e ay
T T srEear w1 R O ¥ AT wAfew # FT EAr &
fraet & qar @ OR wfawarges fraww & samas fagwt & sframr
afxorm § | R s st FIaega FR 3T 9 Y g T AT strawas
T grar & ff Y o o fot oty F AT F g ' AR
HaT FT A Affzaaan & sepavai g fafase @wmedt & sifas qardar-
qEF I TG AT ST @war | afE ag T /A &Y v HOTRT Fr sraear
1 wdq e sfes g gra faefag s s sfoa g
TESEEE qAT A1y F AT v AR FT e SR TEA faRoww w0
7g fag #< faon & & et ot amo & afoorm sifefeaaar & seael &

1. Qualitative 2. Uncertainty 8. Order of magnitude 4. Conjugate



9<o wifaw faam & wfa

sfrge 78 fiFe aF7 | @R gw &0 7 ag aw frafefaa & g
sEaaaTet & afeaea o) sifua § R g5 areafe gwaey faamme
g FY oY sreafus aWET &1 U AR A § PR #1 Fmiew o g@d
AT & goq WX fafEwor 7 seaq g3=mn )

A & wEvr § sifafeaar & smany faaet aardar #r smafa 33
§ gau wfus qumdar 1 € T g g%, 3§ gued & feq uw
Aifse 5 gw i Ffosr & oa 1 gagaa: fofa $9 F1 9971
FTTE &1 ATHIA & AT &0 AT FT A9 FI & (0 g qfes
gul fafy ag & f5 o atrd= & fafeoor &1 Swiw fear smn
ag fafa fely o1 aifas fafa 7t sem sga afis gud & ok =%
g 2 I & T I fargei # faie X gwa @ foaaw swas
FH-GFH I TO-3F & TG B1 | HOFT F7 € fqoifa w3 &
foar & afas aurdar g7 anise grit sraws fafswor &1 awndsa
Y IaAT & ST wrammw e faeg agt e & @@iew @ sfead
fafFor & Fafew & €1 7 WHe AT & | AU fafeFwor F1 q@-3F
zq foaar & gerEn IaAr & IaH A a3 | Fwa: S &Y SuR
®ETET F AT WM TG TN 1 AR F @i famrada FiEr a3y
IFAT & ATTT FAT TIT FT FHA | A KT GUET ATT FA F
fou saF ST gH a8 g aar g fF qw & G & s
F g3 § frgar afEda g1 @€ | o AT QR g1 AFA F aTQ HIOHT
#1 oy faadr & sfus gurdar@Es a9 @ S sar & afus
sfafeaaar Fforsr #1 TETEF sEEaT ® o1 A 1 g faEme v
qifcafors &7 3 & o o sfafeaar & se@ew g & sy &)
faadaa: fft so@m & 3 &7 919 Ia% gra affer g § Iaw
IO THATT F 49T § g1 aFAT g | T gH I qfoon 9 g
g fo A &1 97 ooy &) sifas gardar § feay sforer &Y s
saear &1 faoifa swar § sar & afus sfafesgar aw & s s9
FFT & €19 F graew 7 qa7 g qrwt | srfafrEaar F aEey @ qe

1. Doppler ecffect



wdta aifat s ifewaraes fFda 2¢2

FT RTEAT WL WA & | A, EEIAEd q9T o7 qAE 7 I/
ara & o7 qAd SEEKw veqa 64 § s fawqa aue agt g e
ST gFar, FfE Sud fou faai sk afocia gt 7 srasgear R
I Jergew famamiares & K oS Y I 99 & wifawsw oy |-
I & ifaeTT Y SEWaaT F1 TFT FIF § AT ZIES=asT &7 FqAdrait
q fafzga wateret &1 Seo=a FT TF |

fre> Y sF=ast | afurg afert & 3o amifas agaat o famrg
F A TS gH U TIST FX AT ATgd @ (6 AfAfeaar & gfaaew qur
afus @T ®71 ¥ IF WigFa-aes e F aw e al
quAY FifaFy A Fonfrg gt F el @ § ok @ ¥ 3
TIfFqEt #1 947 afededi ® ©7 & 64 AT AT AFA § |
3. g Fifasr | e’

Faen fagra & fawm & gt § & 98 a@ T € fF oafz
facafafesg it & g amew & § @ @ SOwfaE
o & F@ten F afiga W &1 @R w1 7 afz =i & fais &0
At g gran At faafafesa aifaat o qua: g @ | g3 Faren-
fagra & o maEEt § ©F F Fo-ag-fateo-fegra § 39
g TIAT YTATHSS T HTLMSAT & fama #Y qrFTeeT aF 997 gq agr
Ed & 5 h F W FY e AV SR wa F3A § FareR-ga faefafesa
At § sfirear sra FT A §

TET {F TN A JIFAFT F HT g T2 g1t g | afq gw Faren-
Fifaar & gfeewor § faam &3 @1 guer o) adT aifar Fr quea
fafwerard fadais-faeus afesa ok ow fAdais & @y @ity
dawr &1 frerr wEar dfem Y aaadaar F & Foor gow gf &
iz afzg h &1 WA 7§ v a5 srcwmiear £ F#H h FY s S &
FTTOT & 1AM | Al gW aL-ifAay 1 gfoewior o6z F A1 98 9%
grar & i 9@ h g & ara< €1 At h &7 st @9 F FRor §— <y

1. The Accord with the Old Mechanics



R wifaw fam § wfa

F qELE A T @ AR ) a9 sarfRE wE-fae 959 & oo
W FifF a8 FAAT Ffoq 78 s o7 T s ST & aw
s sETa-fae qaT syatsa gt € | gafeu s h e A
ST BT § 99 ¢— TG F TSRO-gHiF<w ¥ e 7 sanudry ww
FT FTHTOT AT AR F7 T FaT § gfaearfig @ awar & R
T TR G AR T qifay & seaeqstt ghrenar fag & o £ ¢

JqTd qg AT Ht o € fF a3 afmmr A wemsii-—ge-
wim gerei-F fou farafafea gt ammor samer § = a5
QI qeA SATE gy § 1 &7 weArat 7 Wifgw afw ¥ we g
a3 g & 5 ST o 1 Faiew adar Sheroiw qwen o qEAT & &%
Sa% wfeqed F1 svwra Wifaw a9 §F gardar ) st w60 F aRer
o for 9T § 1 SeTHE SeEAEi ¥ E9 a9 F1 o7 FAT 43S
g 7a, afe g o ool & qzwia & wraTE M F fou greem-
& FY STHAATAT FT CATIT FTAT T3 a7 ITH 37 FT A9 TF fAeifiex
afd ¥ws OF WG W@ W 9 W IEF TEE-dE F A #Y gaA
FYTAATIAT AT FY ATTRAFAT T fF WA qw Qo Fnfex ¥
A 73 g1 ! SR ST FT WK SrAvT e & & F100 A a7 SETHrr
€ & 9 IR & | fEeg @ o A @ity & s &y
aﬁtsﬁmww%ﬁqufaﬁmmmﬁw qeq
AEAqT T |

# Fifeg fw gw farelt et #Y sae-maEEe afq 1 sreamw @<
W®E, o el TwaFim 8 § gagm Frafa a0 gF fafea § v fae
sfafteq armsit & gra g afq &1 faoge @@ fawor faar s awar
§1 @ AT F1 affraaar F gt ¥ Ao A § 7 Ty eedw &
fou aad 92> g7 a8 ¥ & fF T ey s #y ofdefy &
g foadt ovars v scoera: A9 g9 ag fEmni e ST w5
AT T F TEE R e aga & a9 & | wow: O¥ qar-
To w1 ufers @ § foma owrg saera ar ST gEaE
swETE ¥ agd 9 &1, freg fRR ot 9 e awEr qar-dears
aart & fafwa gan € wwfoq gemfen qar aumdargh wiw @



7w gifawr w sfawar-wos fraem 2¢3

FTTHT FT ATT A g1 AW F A1 FT FGEAT FT AU graqaa'-
saet 1 sfaea’ 68 faar § oF alr-Eet F g g @ ) W)
Sff 7z avrEa gAR fou sragra: fargaer o W oF-aw & §
zafon 29 So-EQT AT 7 qAAA Fr fare & g 99 Howr F
fow ox gfroifa wam @R oF gaoffa & fruifa @< @9t ©@F
afafea aaraitaa & g § & g oF Atfes aformm & saar
gferer Y—adit & §9° #1 faeram-aw &% Iar & grav & faaw fw
farafaftza aifaa s smfrs & & fog faifa F
waqa gArq farg-wer ar-rss” aF favafaftea s & & aam
TR FUM AT AfF afawr fraw & SEie aredtas worr a39 39
=g & i & srafeaq Wi, wfer @9 g9 OF o a@ At
g W areatas it fac-afaftea aifs & frgat &1 & qro
FIAT 1| T9 IIELT q gH I =S d<g N q%d g {5 Faren-afaq
Afafeaaar & T WA FT FRO 390 TG § 5 AR TqFEIA A
¥ FaUaat F A |

zafor T9m €T g gt & fadu-daar & faog § #18
AT wfears a8 § 1 Qar S qear § fF siaw-aifEE & waw &+
frrmior fac-ufafee wifasy & & ar o o mar & fora Faeafafesa
HifaFT asz av g8 7Y, fovg uF afus faare wa= & gufasz gy w g
faam & o sfagre & gdar & gl o gwc Sadaad? afawet
F gra T wWr g
¥. AT gifgar § syfqofaar

wq frdt sfers aor qx BRY s & @9 o ¥ oam R
TATHE FFEATE T g ar feufaftsa gifaa ¥ gdfreor 99 faam
Fr afa v qui: froffa £33 &1 aar feedr afore & Faeafafesa
gifagra afg &1 swrfed qf &7 & gwa § afz e anfzeror o S\
TTT J4T 3 717 &t | Ry aifaw frera Y adw sraear ¥ qraew &

1. Contradiction 2. Wave-group 3. Group. 4. Point-like Wave-
packet 5. Indeterminism in the New Mechanics



1% Wifew faaw | wfa

T 919 79 g I IaF At wfasr F gwif # v e & -
shaftaa aify &1 &1 frafaae’ &1 5@ aifa #1 Y ardsas aweard
faeY off, fadios< nfora-saifaw &, S & F10 gaeq Aifawat &1 "o
7 a1 fF danfas Wifaw fasma &1 fafor ot Gar e =nfay foe# ag
frafiare qaar @@ swifor & &% 1 s fat S se-adm et
FT FeAgA fFAT T ST waW 5@ A07 F1 qfa snfie @wE Wy SR
e fae-wfafesa darfas wifas fasm sasesi qan sifas sEFost
F g a7 enfam fFar @ @ifE anfe sEedr granl 3o AT
F gy 73 et f Wifos e & s fasm &1 wgee afe-
w5 g g% | Wifas faam A 9 amaet § sfrsaesea” fafae
foear mar @1 AR N A AW o st @ fF e gennd a3
frafa & For frawt &1 & arom Fdt €, forg 1Y ¥4 "ean sweaa T &1
famg gt € e wnfase 57 wifes gt A ag=sar & qar ST
qET TS WA D FI & I g F1 awfee ¥ fou aifewa fafaat
T QAT ATIFAT FT YROT FT ITART a9 Gw/aAT 97 FHaT § |_ g
TS AT & Wifasw wearst A arater frafa sraiq w9-8-59 fagraa
ITHT QU AFIFRT FT ATEAT J OF TFR FFiAE AW FTOET &
foar a1 1 gw 2@ f5 i qaien-fagrat & faem 7 @ fafa &
e afEaT # faar §

7 3fte § AT R 74 qifaE § 9 9% § SR gIEH a1
¥ fou gd wawor @ Jifen 5 fat frema & afiaadr st g3 Srfe
¥ fou faz-vfaftea aifadY 7 anf sEear aa= i 7 a9t 1 aW-
qfe T ATaea® a1 F A ag & faTwr avafaw o sfafsmar
F AT F ATAR HEWT § | gH gy Y aar 9% € o ferely Fmrr
& fae-wfaftza gifara afg-aiiae @1 aFw go freea & fou fa
T &1 93 39 faea & sraaat &1 famma ( FEfErew ) ok gaar
TATHF qFedT FT AT &) § | feg smufas wifaw fawma # gfee §

1. Determinism 2. Derivatives 8. Partial Derivatives 4. Data 5. Rig-
orous calculation 6. Calcules of probablities 7. Randomness 8. Dagma



&t aifer w1 mfawar-new fdww 2y

s frera sifew fasower § 3w sms wfrrelt &1 aEm wvr awa
T @FAT § | o PRt O €Y eror o) g |a fafive sforre & s
AT A (AT FAT) AW FEAT A7999F 00 | foeq srffemaar &
TN FT AT o4 ALY & FF g7 ATt @7 ATt e Avrafad T
oENT § | T qag T FF o fraaie h gar aremer weRET # e
I &Y T § IqFT ICHATIOTF T F F1R07 FAveA sfAfrEAans qran-
0T AR WifF weareit & fou el @ wrt | s Frafaane o
wgeed: qen faard 37 s § 1 g wifaew TS & qen-wrl e
# T AfATATATAT F7 7ETT aga afa® g AR 3w AA A 3 afafraaand
AT &g I {5 qear-Fn 1 frafaaa-awas faaor swa @ a @

Fieq Aifas fasm & & frafaare & fadfer & o 3—Fw-3-w
va fafaw g1 o §—1 #9) g€ oY, g (O g5 & fowan ¥ fereif &
TgAlT & 1 feg mifersa A & sEw & sfawar & SO &7 @
o o7 T agt A &\ agt sifuerar 1 fafave #9R #1 sver wFar
5 fa-afafess fagrt @ sifaswar 1 Soaw fet omar § 99 ft 7
ard J1 A1 & et oY 5 9@ wiEd g fawt & @ e =i &
AT STTFTFAT F7 LT e Oeft Eo5-eq 0 2T & Feaesy § fosar e §
e wifod seasit £ aga adt gen amface g | @ faodq Farew-
Wifa®T & srfaswar w1 IwarT Aifew gzarw ¥ & faar & fou e
fora st € | ag e faa w9 § Sufeara St & saa afuw et a
aaaa ¥ foq g7 ag aamr a3 fr ag adm ity aifes g w
JET F grar form o faefaa w<dt &1

TES BH AFG! UF FOGHT F & ATATC T AOAT qF TEA FIT |
qfts8z {3 7 aard gf fafy & et frsme-ama #7 9w v Fforra
F fra & forg oY &1 gar &

T3 & FETT AT TRV & qF o ST @1 0% 37 Feroit spray Wiy &
AT SAW & gformt 7 i #3397 & darfaw Wfas faa o
R g fazafafes Wfaft & ag o foar arar & fr Gl s &
frdsri o &% qeaafors 3 QT F1 & dvmfew A dwa § 1 o
Faesfafe aif & el & gra g fagraa: 39T #0797 e



134 Wifas famm A wi

Ty e § fFF T Seqor sprEr wwq & qfeorw #v swifew st w3
FFa &1 frg T fauda I aif A g7 oA A § ag A AW |
for 5 wforer & faSarise! T q9T 39 71 aFEfew gF gEeed: qard A
w1 AfuFan TON-Ewe aurEaarEs oW 9l @ afaEt
F AT { grEawE & afqfeaaar & s|asdt g fifa ofonr § &9
sfvfeaaar sTa FTAT T TG & FHAT | AT F GA HOORT Y AT
JEAT TG gr ag form sefs air-T=e & g fasfa grft ag &
+fY T 7Y Y T WY faeg-ed oY €1 A TH-av N g1 AT A F
77 gt & oI # R amraa: A0 A 939 S99 3o-A-Fe A
&Y 1 q Y- F TR F AOH FIF TIAO-FHIHOT F 1T gH
IG AT I9 GHY TF & GO (G0 FT qaqq AfF T F 09 79 I
o STFT FIE T T SATAT AT 7 AT I | A g A W FJAqT GIA
i Fforrr-gra=it smF ol F71 sv7F w9 97 FA FF faFar 59 qw
o faat gri fomr o ax 3= i &1 A9 {62 fva Smem | o ag a9
AT FI &1 THT TT g9 I9 HOUHT FT JG€AT & ¥ § A1 A9 7
Y ST 7 TR fawar-avaedt feafa faogs age s, 3 S9 axg
famawg 5 =l aear-gral I I ) S 9% S99 FY Srfaear-
gra=fy feafq a2 S § | o T AW AT F A1 CF GH A4 GG F°T
Frator AT 29T Y I FOEFT-AraeHY gu M #y F90 feafq £ fasfia
FTTH | T e & g | 59 fa=r &1 fag=m fFar aor a1, 9%
IFTHTL g T 1 B & Faiew & sifeac & F107 Wa@F G967 Fiorwr a7y
AT & 73 O faare Serm #% 2 & et frasor /&y fopam o aear
THFT O Jg AT & o q@ad] sEedr AR 9Ed! saer § oA -
FTO qegey eqTiq 781 (ar ST awar | g fa o & Faien & sfeqen
¥ gvag § 991 5 2w e —faiea e aest A—3a 9% § AR
o1 %Y afFar araed) sfafeaar & F1 F1 owg: 9eW § 3@ aras
ETE 1 Y AT F wegad gy & -G F fawm 3w anfe-ww F AR
SERO-FHFT & F10 qorer: fffa £y sran € | o ag @Y swee fafa &
et #1 1o Fvar € 1 fee TER g afvomw fel o a3 7 Y frerer
ST FFar fF J5w v wrer geAwt § o wyee fraf faamm & w@itw



T At s sfasa-aew fRawT ¢y

e AT S0 AT AT FT TG TZZ1AT 8 5 ST GeATHH 7 9 T4
HIYF T A ¢ MR Y—as 7 fqafag fawrg famre smar & 1

grESMaET F ST fauTeaTa & I 1 O IR0 faar §
Iegia Y FHT F €419 F IO &7 79T *v fAew g fata
R &1 T AT ¥ FirET s & R 2 & & 7 sEferst I
T | AT TH TAW T F 3 § AFTT qX-T=9 STFT ¥ 36 o
&7 | &faa T | afs Qa7 7 T a1 safasr fa | #T Seou &1 I |
T TE-T58 § TF-TUAT FT 777 Afamq: seqw #9 gr iR sy 5
SET-FHIHOT & THE GIAT § AW F qIA-7 39 [ 7 fawan< agar
STAT | T0F 1% T qadt eor 9% St fe arm fear s S99 ag
Fort st & feft a9 &= § srafeaa Ao a0 97 &7 fkEa
& & I A & A g (HTH 37 THA AT 070 AT R
SR ATATA: I0Y agd BT W ENT | gAR areit § qar-y=<or &7 af e
Y g graT & FF FTHT & Fa T F1 67 e aga o 8, e
fairr =i 7 sirer 7g g £ g v wga e S | fady A F a7
St Y—arres At g g faea s adn-rew & sifw fasm
FY YT AT BIT ZRT | TATAT: & 7T Y—TT-T0 & g9 A4I9 &7 &
gTfaaret T T g9a7 A (FHTa-50 ot &1 ST |

qT gH quF G F A9 Fareq wifaw famra & aroonst § a5
T ST fAafaars @1 araarsit w1 few-fee 3 fr ) sorera: s
G aga-aY TG § o et T & Ao & s qna v ywrfE fafea
ETYE GFATE | TAT AT AT & I A9 & 92 F1 I=eqv 39 har 7
‘oTg’ TAT EY AT gAR TRT A 9T I T F (—FFF F T-FFA-TAL §
I CF N T2 | TH-AN qHAS T FT AT F0FT F1 F0 & a1
IEF GAT F AT A ALY AT & 1 foeg Ty qow AT orATE ©7 grv g fo
o ag it Fg7 s wFAT € 5 oy mfaFarare@ A g &g

fro> aut § 79 aifaFr gm0 fafa & fagy &1 awear & gvay
# aga faame gam 1w i s@F wifoww @ E s fou ag s

1. Localised



1¢¢ wifas fagm ¥ wif

srefaax g fr smgfas qaren Wifasr ¥ fog s g9 = 0 3 w3
frafaars & ofcam Frsifon ST A E@FRFS | ATVAG TF Fed &
fa frafa-gra fasma £t Q1 aoqar € agf Fr o adt | 3@ A9 B gH Av
sfgeaifa & guaa § e Faen-wfar F1 afaa A EH R ag
frrafara W g 1 formg g farame Y g/ Qi srfaa At st o fr -
a-fret fe wifes o g frafaare 3 o9 9% @ smem R @@ @
o= & I =TT FY gW OHT GHAT T 7T 0 WY & few e
WOFT g0 THFT | 93 T4 T I AT AT0nsii F¥ sraveaqr § gH e
< faar a7 fr aronifas &% & gn 9% faafaae & 99 w® Foa1 98
Tag ¥ for ar e 1 ¥ 1 a7 g9a & fF gam-wdm S A FE-FRw &
fram T ST FF FT AT IIAT AAHAT FT FIOT TG § 5 gW
FrFT, nFTE, F1F AT ATOHT FT ITART FIA | T HTOMT oA (0
AR TIS-TTAT A F ATIR IR 0T § 3R 3781 #7 g0 gewea g
faaTor & oft SUERT F3AT AR & | feg #1E o ara O Y & S aw
fazam faon @& fr g & § areafasar &1 frewor &9 F av ewar
T AT & § | aEga: qe g faada €Y Ao gsar § | wafa gw ag
A & o ondy Faiew-Aifaa &1 coveq: a0 94 & fou sms Aifew
AT FY ATTAFAT §, a9 W AqTFET ©F ¥ GH qg ATAEH /9T G
wiew a1 5 gw q@-F1ora faafqare &1 qof &7 & g sfafeq #< @ 1
Fa ity F fadra & I 7 oo S & ¥ 3w ek g v 9 faer
Fmawa agl § | frave afga ot #2q & & fF ww 9w a1 F9ien-
sifaa szt F1 wifas-fasm frafaar 78 & 1*

y. feqRaar, snaaffw, s 6 F19°

T ifry A sronst F S Afes w7 agw R § ouE E
F o FA § arg A, fomwr #71 smafas wifedt & form F anfr &

* A (] Von Neumann ) A gt a7 Fan aféﬂ T aifaa) F arfagar-
wg fqam fra ff 9ac @) w=om faafs & sRad § o €| o 3 ekgw
ghzta € fa wfasa # qeamfad difa ¥ frafam 4 afer ga: @ a3 )

1. Complementarity, Idealisation, Space and Time



T Fifat w1 orfawar-wew faem 2R

A T AT AETATU T@TE, AT g3q A A aguT faoerer sty
¥ aga aY ggEaT oW A € | e afegzaar 1 aveom, S i
gfeemmor & sa fafaw &, o= v 37 €

gl R o g & faaww ¥ Ffowrens f97 & foaer
ATIAFAT Il § Sadr & aCeAs foa &1 o | T qe@ F IFL
YR A dIg & A9 98 g3 Safedd gur oar fF S dWi faw g
firwr g o g aea=-faqdt W g1 i |war § SEET ST UF &
g | &9 fFar s a9ar €| a9 IwE fag fran s B & Faiew
F sfeaca & Fren o sffmaar & seaedt &1 wgwia gam g ¥ =
At foAt w1 F 3 gera: A ' 7 sufeam T8 €1 231 Seont
F gra foelt o foaa @ faaer & sifas saee oo strar & saem &
afus s/eoee g fasr g1 ST & 99 ¥eEE &1 a3 gaAr
gfuifa gar & fF ag &ad sraa & 97 § safas<o 7 9% a9 39 g9
& T FT SYH-EF 9T & A @R Gl ST FfHRA® 7 & IqHr
Y TATET TEY @A | WR gE@F [T o e AT e qAva:
faofia grar & a9 Sus safawwor T &1 S0 & JEr § MR qEmREE
e sem e s fr 7l femrd v 1 Forwers o iR adnes
o F1 geaer fakig F Agl gar WiF uF & awy I F1 sAfeda
FAT T8 AT | TA FOFT AR G F g F TOEE TAEAT FA @A
g, g a8 75 + g1 & 7€) #ifs a9 A1 7 4 Fao O &Y Afqasf
Sufeaq w@am & | WERW aar Aifgw faam 1 swr Atfes au @9
adT g g f foma & & g & S aea-fa el qur oway g €,
e Wt o7F wweq it Y amen & feu AT & w AT AN
STRT FLAT ATAAT T & | 791 goar ) avg & a1 g5l &
FY 1 gt & g -y | O GT qE) g, g S awg #v
q faawor 39 & fou ST EHT & qeest F1 fAae I8 g g
g T &1 A1 w41 &1 A “afeges w7 @ § e g ag §
F T T A A1 oI A SR gl AR ga® €9 gEl ® N
FHY O F7aT § o Gar o1 aar & fF afeqewar A7 @ oo ¥ -
ATT § o9 UF g% qr(aF fagrea F1 qgeF 9 F< foar &1



Ro Wifas fasm ® wifa

areqd & g arq fFr wFe ot geose A€ § fF fae o Wifaw
T HT AU qFS TF g FoF Fgra avgardr gfg 7 fdy o & arom
& g3 g1 gFar €| g9 U If9F AT F AHIR 9T 9 AW
fersiit s erreorrsdt &7 famfor #< € 1 39 wa F & & &w g sfaat
FT Pl 3T § AT FgF T I FF GBHO AR JTHI0° F g
F9 o fa=, 35 oo g gMaTer 9T aaT o § T R §
TR ¥ FIOT TIATHT FT WH AWAT FT GAA FA § | ghAvifa A F
afera T FY 9T qUTIT: UH-0 FET FTYTONT Y g THI
& sreat fox &)1 feg o W € 5 oY simen o gomR A9 § s
FLEIFA TIT AT 33 7 | IO9 gU § /R fag arg smasffewr
FEIT § SAF g ARATTFAT FT AATAAGEF (eI Y ofr 72 v
T GFAT | NT: FRATTHAT FT ATcHAT FT IUA FLA & (ST Ig AT
& %aT & fF uw & gar & fou v ar sME smeE-faEl #7 SR
ITER FLAT 951 F7 oF o sfos swgEa gam el w3 g@a
- fro™ sr=og 1 ‘g’ § fawreh aar & 3w F fou
At foal # § F9° uw & gurda: I g g TR g -
wreor: e &) ghir | araree: Ay gw &Y e e T sgrr o &y
qI

afz gw arg #1 sfes fa=roma &1 S-dF aag 9% g ard &
I aeq: Aifes faard & § g € O 3w afairger Wfass & afass
# Faten-iifaxt gro gfeg gu 4 gwaa: 37 @t fa=rd & swanr
F1 &7 Wifas-famm #1 fraweit & ae N faenfa@ #737 F1 e
ST GFAT & | SR & fou @ Arg T AW FE gH I AT
FT TTA T qH & % 7 afeqewar & 9ron F Ageaqu ST HAa-
fam' & T &Y oA AT FAT IHY ZH SAT qrae) geATt F Aifaw-
Tamafas wgeet & qa fafoeed: S qgeEt & 49 #1 awaA 7 ggrAan
T fre gy ? g faea T § gw @ ara v faame o s s
g f& a1 oY smaafiar 0O 749 g fF foaer & sfas quar

1. Abstraction 2. Idealisations. 3. Biology 4. Vital
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2t & areafasar & fou ¥ 9a9 & FH IR g1 S & | AUl gHry
& fadamama! &7 6R) faege a8 § T 3 F 99 & ufage
g9 a8 ¥a W gFT FT goq § (F e o7 afifsew aron & afies
wWifeq-aa AT F1E A TgF g1 awar | fFeg 28 99F e 9w @
S # AR wifaw fasm o @Y 9w 7 & gfewer §)

fieeg T Wt afuw fafra am@ a8 € 6 e o F1o qvawd
AT yafeq A, nufadar & fagra g R @ &
ST o oY, qreETTfaE geATei % avia & feu FUTdq: SUEd Gl g )
T4 9 &) 3@ T §—Hem: qfww 7 §—1F B F qmien & sifeqer
F &1 smfufa &1 afa-fasma & ara oF Qo smatad aae fafea £
Wifas TaTeil FT T AR TS & SANAGT A § HTEATIA° S
TS FT TARHF FTEAT ¥ TaqF TATONT TG 1T | THH §eag ARl
f sama® smifear & fagra 7 g7 ag aar for § 5 famae &
T wevr fama § geq & faqeor” a¥ saefag ga &) fig et
% wfeaea & w1 feg-w1e 7 fog afvadw fv smasar § ag o)
sfuF T € o o gw A @ fry Wifos awg 7t afq #1 fewwme
7 uF @ (fam-tar) & gra faefw & &= a0 § W T 2w 71
TaTg § ITAULEd] ARG FaeAAt w1 faefug FEaTe 9% & gr
IAHT TATHF qFEAT #1 g1 fafgee X g7 &1 o7 a1 g9 wearens
T 1 feEFEm sEaeaEt § serd W Ag WA g9 | I qr
¥ Wifas areafadar #1 0F @aF AR RS 72T a9 F (o gh
faasr g 37

= ar 78 € f5 gak &ffw s & s SR FTe geeed faa
HTROTST T S0 g1 97 & Faw T@-ANGS FZA11 & & {30 aogar-
qUr & | G ITH A A o7 Aifow areomsit 1 sfaearfaa 37 srawaw
g mar & Y gER-Qw Wifaw-fase & 6 & et yuriog 2@ i
ST T o g1 56 99 g1 3 AT qeAni ¥ 9T Areesarar Sarv
TEATHAT § FHAO FL a9 FAETAT €T F F IT: GATY SAF AR F75

1. Paradox 2. Descartes 3. Localisation 4. Distribution of matter
5. World-line



2’R W#ifas farm & wfa

FEaeY ATHTOT ROTSHT & qf¥ord g1 A0 | #4778 3T Fg &7 Jrasqwar
2 5 a8 17 s wfs § 7 gW Y TOW aga avag & fF it oft ar
3T g1 g3 fw st gare faeaafy & sfraw &7 q@7 s & S A e
W IET F ¥ S & A gEed a9 #T a5 | g fawmm
faem™ AMa-Hfg #1 IFee quT-atE v gt 1 o fqaw 9 7
1S FTC ALV & | foeqg o % 2w fAfaee faam & st sromsdt &7 g4
FTA | qHAAT AT AZT FL 37 a9 IF Al g Tar T4 FII T@AT g1l
o gem-wadrg g2ATt FY 1 g ST A FTS F a9 | & el
T g, 918 qforr foFaaT &1 S #4181 1K w1 g| oY 4T &Y
FCHT HTAAT FT ATHT FIAT I3 1 I FEOL & AF 7 qa1 v §
faa fFft T M O Saw A o o3 o g @ et aswrer @
FT dB FT T 9GS G qAT AT &1
£, 7 Faiew-Aifawy stfqafaardy gy @ ?

¥ “qEr-gifEr F 9O #1e & g s’ s od A,
SiY 437 2 AATfEONF € % WIS ATE 9F § GHIfa gat a1 i ST a1
& 70 geaw “WifaaE qur gam-wfady? 7 o o faar w@r ar, 89 a93r-
gifaay & faa=w & wvaey & 99 wAfAF sEeawsit #1 qu fEar an,
foT 9333 & (/¢ TF WA WA g1 AT | IAA A qg T FX
faar a1 B aafs 47 adr-gifas) & 08 =7 1 faFm F373 F71 aga =
faar ot 7@ o frafeard & o forr #9-8-%w oo T & @1
Wifas-fasma # g aeonst & airer a7 @ | A o F et
FT qH qIAAT FTAT T37 97 A7 A1 saferat 995 favg Somdy Y oFf
ITF FIO G # A W ATg WX gEewaw & sfvafaardr qar
gifasarges gfeedor #1 & @F FT 9371 FHET Y Fuf &
FUaT I gfeegor ax A wgr @ € ST wud s #, e9|
el & A qr qeawl &, d o X 37 @ § | T afatem
o a1 s anft dgrfeas WfaFst F oft s gfewor f S A3

1. Will Quantum Physics Remain Indcterministic ? 2. Revue de
Metaphysique et de Morale 3. Physique ct Micro-physique 4. Traditional



T aifser w1 sfawar-new fgaw 1’3

foar &1 )42 & qR fET & gar wifaes o fas aar' &1 ¢F
gl safaamra o frer Fora 92 S 99 @ &1 ar o S fRfaFe
fegt & gy s, QjuR F ofF A g gAT AT g 3G ¥ =
TR AN g0 A g F1-FE-3-59 AR & fa7 gy uF fafwe
&Y F—quia: @Hre FT fomar ar o S79 A1 F9Y, F2 a1 F qgEEEd
# oY, 37 =T T § Q@ A AT AT 79F A’ Fo o fafwwd A
[T g 99 a1 SyuieEi” €Y gAar @1 S} swiea fHRar—aE av
g A ATETREEA A 9T drfesararg 7, F0i FF afq F w4,
TEd # A R gE ag AT /0 § AT fg-araw-fagra” amE
qfcheqdT & q99T 9T &7 & WA F' AV | 3T 99 q@0 F BT
A AT T GHEATHT F A R & sl gonn § o wwfy ow W A
7g FgA 71 T A g A 9w awy #Y greonsi F ST 9% AT
gifxar 7 frafmare #1 fee & sfafea &< 297 @wa § qufa § qwsar
g fF ag v @ e F7 @ § 1 fg g awed @ Ffera aRifa®
HRUTHT & qas @AT AMMET AR Fa® TAAT &1 FAF FT TIA FLAT
fey & Far 5@ A ¥ o gfoffa qedt &1 A qate e frae
ST &Y FAT @ |

¢%0 F W qF § owl ZE-JAT F A1 G AT SATHAT
R 999 g1 39 qug feafa fafefaa sw 7 €f 1 o iR @ Bl
F1 wfeaes fafaa & 9 9gar o7 @R FTUeT TWEE JUT qEA-
aWTE’ F SfaeERl & grr guy qdw queA o fred @ arer 910
foeg w1 aforer & gafera smafa @ fafase #3 & fou qar
sfaFer qar faada &7 gued geAwni # reqr FW * fou a&r-
fagra At raREwar 1 ag Wt sarfrg w3 faar ot 5 osww F -
FOFT-ET FI TFE FAATAT GOWTHS geewor fr sl §)
TN AR GeA-ATEST & 7 Fforersit ¥ q@iefaa afq ¥ wfwa &
TR qAT A7 Fa-wfatel & fou W ai-HiEw-ga 1 g

1. David Bohm 2. Physical Review 8. J. P. Vigier 4. Demonstra-

tions 5. Theory of Double Solution 6. Compton effect 7. Raman effect
8. Synthetic

3



R¥ wWifas fasm & wfta

FT STgATT 1T § | o W oy eyved: Rt T8 @090 #1 IrEvgdar
wda g St ged a1 W Qi 3 & oy sy g 6k faed afa-
Fer: afad qOTg AR Sfwg 9 O gAt ¥ gra "ag g faed
g 1 fraais aEEs &1 faamm )

ug agr Hxouw & foamer @ &= 9w feofot & seqa oo
ST Q]R3 A TG WG F AT F THSHY ATH AT H1 Hidq A&
ames affwr § gwe gg A o) faasr afus qf v &7 smEe &
Sqify & fou Favax (’R¥ A fafea sow sEam-wees § afmafoq
3 faar ar) smifasr faameama & qar 9@ waredr § EfeeT grar
fasfaa fammeama 7 o & 77 FfoEr & afq & @ @ a7
& T FT wEET MGG FA A awoar fae w@r ff foma s
AR FET-E=T F 1T I FOET F FAT A FAT FT qIET qFT HA-
T At 7 fagars h fafase a1 (g ofssw ¢, @ ) ad a7
forg < faar f <@ SUE ¥ gu arwitaE sSweET #r i afd
& feqed T FT7 T g6 & | (A9 faeaqe 7 93w 7 <& § 3@
frefofag aa & I I agar g1 e ao-8 & e § wforer
F T@-WHF FR T WA AfT FT qFa-T A4 TF G qHAS
- TET & T90 F gy eqrfaq #7 fear i ey £ afq & &
fazm & sy &Y, e s smfead & o e For X, y, Z) ¢
F THUTAT SA9F T a7 g g | d H{fw wforwr #1 gt i "
FT @Y TG F Agfa qar a3 F qra enfem fr @ oar
zafon 49 Ffogr #1 afq A sEear £1 67 A FU  qrEg F 247
frrg oa wxw ag A 5 a1 7 =@ qw 1 gy fow A ¥ e o
fr smarr & wforT 1 v qui: fafeg @t & T aweET &1 awaT
Ffeq & FifF 9 CF-avf quae TET FT AW AFT A q97 aqa%
g Sud et 88 fRiw-r-araw farg & Foqen €t @ gy fow ax
Fforwt sfaeror srafeaa awel a1 % | 7@ o T qUT IV FE M-
fasa smafeat §, famer avia gt smes 8 § 7@ ag fawrw

1. Academy of Sciences 2. Comptes Rendus 8. Thesis 4. Phase



T gifwt w1 fawar-aes Raaw Y

& fou faaa &< fear fF oF-a0 anae a0 A7 @91 &1 ar S WfaE
I g qhan §, Foreg 3w T & srafad srmaTe &7 ST o A€ &1 A,
FIF STTHTT | AT FT AT gaA <AL g4 & A a1 swwr &
Ig T G AT fF FrHT F qF AR AT AOARAT ATHIT F AT
faegeit ¥ foq aua &1 v oW AR W afw o a¥g 4@ @ e
sfereror wrFT 1 Frd-7-ar¢ Fafem eqm @1 ST € §, o W fre
q AR FT A Fqw AAFAT-HF &1 & qHAT § AR FOTHT F FATH
E qmaW & g fasfag 8 & awar | 56 fou fm ar #r &9
FEAT F1 A IAFT AW {F FA-TCT @ 9T qATCF I AT IO JY AT
fF W faR § o @ a@ A o1 71 § F9 Wifaw oF & qwar
g\ TAFEE {]¥ W T AF AT e - frafaa A an, aw &
FFT Wifaw famm i af=fl groy 09 A d5% F gy (IR}
9’39) TH W & 7 qErAitaEr & fawm ) ot IaaEdt
feafaat 1 scavq AMMATEF A FaT @7 91 g T e
fagra # quifas gt & wifas od & qar ar-wfwrm &9
& aredafas A F qEEdT A7 guay Sfew Fr @ gt aF 9w
A1 &, 50 &d U F A §9 gHTEH q&qa Ha @ g1 o gmvm
FY qTH AT FT g1 93T W@ ag a1 qg a1 & Ffowreii F s
1 &1 faawr #3F a1 awqfawar § 7€ F A T Jq Fq@
FT &Y o Wifaw srd g stroem iy Fawfafesa fagra &7 ar & agm r
g6 1 Fo fadiw ol & qG & s ¥ & wforwrei-star &7 fa@rd
& foeg 97 Fa AT WTA &Y R AT | Q1 AR  euA
faari 7 gfafeaar o & fou sforer Y goan S ao-ATerT §
FIAT AT | PR a8 GOAT & AgY daat agitw qcr-arer A yafa
A & fF s evard R it oaTgEd dgdr S § | o 36 g
farceamdt wforer &1 freawr FEY & aFar | gafy qEr S g2 § 5 3o
T TFR ¥ = 7 sifeR &1 fagama @ W &, fRg € Q1 59 &
FE & Ar 7 wwear | o) U famm @ ad & aor-afrer

1. Phase wave 2. 5th Solway Congress 3. Formalism 4. Wave-train



R% sitfers fammr ®

ga # Wifaw a3 &9 & A= &Y 93 1 9 &Y o gl 1 A9
gz o frar o1 § dFT & 5 9 FY awafa® Aa &, feeg A &
gftearor gEar frwr 1

T GETHET F ¥ 999 7 A A R3¢ T I @ |/H q4T-
Fhrraa & @ Wifas fama & aaraa oo § gET aqar qdeT
¥ F fou ag arom qe Y fF de-famga o F fiw 7 Sufeam
et wTe FY fafaxar’ &1 & a9 ‘afosr’ § o) = fafemar & waw
F1 & I FIEHT FT € GEAFT AMGY | 72T FfoarE qg qusm d g &
w1 & faofafea fagra & S gqa G &1 TN gar «r, I9r
gF &1 A dqq T &1 STAR qE-qitwr & 4t 6 qEr
g1 & iy Y AT F Farem 5 = gfeeso @1 fawm &9 fraew &
frar =)

aaT-FforTag g &1 fgdra quTT g & 5 wfra 1 o) gaa aar
gt &1 “arafadar & & afeqrsd @t § W A Aifgr—
I T # fqq¥ a1y A 37 qeat w1 @Ay fwar 4 (2faw afwsm o,
T ¢ HER ¥)

93Y¥ F ouaT ey faafam # & wgy 9 faofafe
W & oot & qure: s a1 o 47 a9 79w fa=i & faa-
=7 FY IR gl F giA 7 opafq erm-fammt iR afatt & g
Tt & fAEqw & FE" 1A F STOAT AR AT | HH A A7 A fam
1 gy oY faF gfqeror wforsr 7 e § FE-9-F08 {qfma om o@)
FB-7-39 fafeaa 1 staxy § a1 § 3R | FRW F1 F yAG A IAFT
FrE-A-arE A maa-ag ff s § ar € | faeg A & A ag s
g3 fazara o1 o o avary fet OHY sad aar amg gzt § o s
g fomd smafa ot avn-d=d fawifa fed o awa € o ag faogs
Tl a1 fF A A9 A 77 Foudt #1 9 grar fF dr-faeqa-aimea
a1 & A1 & FforEr oF w6 Y fafxar av § i T Wi F aEeT

1. Singularity 2. Complementary sides of reality 8. Configurations
4. Motions 5. Cartesian
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{ & Wifas areafawrar 1 At T &) P e & 3= & a7
fafemrar safeqa it & s&Y & afvoma & 39 fafaar £ afa &1 qvaey
BRI & | o 9 AT B A9 T 7 e afefeafadt & qramr s
T S @7 9 39 fawevar @ Afq W srawfrag @i a@ Feor §
o wforer Y aifey Farrfafesa aifaa & fasi &1 arem =€ w30 w=ifs
g a1 7 fargaifaat § srafa S| FforaT 92 390 I @@t w1 e
TIAT § W D THA-TG § I G A @A & A I THA-G9 F qga g€
safeqq @Al 1 =t afq ) o W smT Tg gar | g smF
faadra Ay grom & spETR S| fafsean @t afq ax 37 'w s F A
TTE TS fHaeT ST I9Y S T & Y90 9T 9591 § | G
sgfaseor 9 faada 1 gearsii & sfea v ¥t sareaT g1 s

forrg foR oft #fomre ag wwem A € 5 ai-aifaay &1 fasmr s=or-
g & fafaaar-fade daagel ST agEaTy i g g &
T QT 91F AT P F g7 o077 fFa A & 1 F Ig Y Fg TH1E 5
a4 A7 TH-IU GHS Y—TET & T FT TET FIOEHT ] GIS-JARHT
FFT-F 7fq § ST a1, 99 G TH FSATE FT ATAAT FAT IL7 A7 £
Fforwr 1 sraafrs a4 F smafa sk aer-d fag qar-Fer & g
fafaez gr & sad At sweaer Wifas areafasar &, fmg ¥4 gfee § swaw
& AUt AmaTH ForwT F T3 eqEl F1 9w aifea fFeaor & g
FFEATE | TR UFF AR Fiferwig w1 fasor § 95 safad w2 @ oar )R
T FT TISEFHIT AR AT ATIZAF TN g1av 47 |

= fawa § 70 Y feoaforaf 9239 & ’R0 aF wwifaa g€ of 35
FEF § qar v S 5 R g R w1 faErear se fagra
Y iR gAY fod 77 57 qww fg-wmaw fagra’ &1 A fem an a7 @
fagma #1 @1 faawor TEE-2-fEdlF F 7 230 F §F (AW ¢,2’R0
qes Y ) A AT o a1 o 58 =7 & gvaea § qur foa<or 5@ awg
Fae T oW W IUGET & | T W | A4 g9 7@ 39 afvwra fam w6

1. Point-mechanics 2. Obstacles 8. Continuous solutions 4. Indivi-
dual 5. Journal de Physique



2%¢ Afaw faam ® wif=

sfaares frar a1 6 G-I F giFn F 93T 999 g% ¢ & am-
gr-ary farelY s e & orpEmR oF f5dfiT g9 p o faermmar wgar & s
faferrar-gaa gaTd o p F1 qOTY F FOTC THA A E | ATHA:
g fafsar (Ffner) srare T80 & | 1 &1 Ew ¢ Far p a-Ed g
R M AL FATx, Y, 2, t F UF & FoA ¥ g1 frefra g &, g
AT F A gyt W g g fE w F A 7 a1 fafarar e
e g, ferg ¢ &7 AT da T | p AT TAT F TACT-THFT
F OF &) AT AR I § TN F1F A7 frefafaa q@ wiw @ fag
< faar | “FTe & warg ® p &) afae G @ maAgy 93 sedy
g fomd yaw farg ax 3@ fafaaar &1 & For 7 gaoar’ #1 sarr
grarE | g FE 1 gFar § £F T Yw R qe Y e fafear o -
s Fy afafar g awear |§ fafgse @ 9y & 1 49 g o wwfoa
& fear ar fr g st fafs=rar &1 ow Faeq-faaa® & seie aua
&9 ¥ ag wfafFar saFq Fr o7 aFdT & | TET: T8 FAEA-fva aET AT
@ AU & 9X gHarer gfafFar 1 afdty sawst § | 3§ IH A9
THETA F I FOH-fagra F qGuAF] AT W TN B EFREL
foar a1 S/ ag 7T AT o fF fEY s &Y FI ¥ ST & S
faadm gXaT § 9 39 qad & fFara gF T v Sfusr 9w 9 wfa-
o e € SR g FIROT ag T e aeo-Taeas 9 ¥ faafeq
AT E

R gfz afqeite fafaaamsa w—aor & wfrw &1 siw a3 =t
R FY TCTHT FSAT FT 9oy FT 3V E a9 F6T Y—T47 &7 997 31 47 ?
A fou ar 9ot Wifas arawar g Wt 70 oY Fifs aafawar #1 ar
w—aGT & o7 Hr & | foeg ag qamar s 9w € R g-aw v For
w—TGT F7 FoT ¥ JFHT grir & R sforwredt fafa=ar aar g9 wor
T &1 fam A & e FE | AT FH F T AT ) F qu-
FHT [T T srfasfag” a1 & Fare* g7 o7 a9 47 qeoarg@® ag

1. Gradient of phase 2. Quantum potential 3. Expression 4. Surfaces
of equal phase 5. Orthogonal 6. Coincident



T qifaet w1 ifawa-aew fEww 2°’R

srTfore X feam ff 56T 919 F SR ) W ag AT 99 £ S w v
foreY famg o< am Y sfaera T F qTATH ¥ @ F AAAT 3@ AGT A
e FY STt g § |

aar-gifaEr & gt 7z o fafa frd=m w197 Qo0 & wfguras frar
a1 | fFeg W& a8 awEa | T X T @ S aa-aa s A
# sreaeq faae nfvra wfsarsat safeaa gRiT | F1ts 98 av 2&r sarfore
FAT A a1 5 ity 7w gfafte e & e afa-
aet s g AR fomr f—enfa &1 g Y 9 & saw g W OF g9
grar & s wrferafes fafsramaaa sk p—sfq #1 Srarg | a8 W stz ot
fir aafa<or %1 gl & fagra &1 gwiea gan frn s foew Fae
fafarams w-a<T F1E STEW &1 F#ifF I § Wifaw arafawa gt §
R daa a1 1 agr faogs #ft 7 foar s wifs s¥ a7 gu Freafas
TaEa & | AR Ffwr-fasm & fou snferw a farammra & @ ¥ fag
aar-aitaey 1 frafor faar or Suwr fAE= o s w-aGn & g & T
STt AT | fofeg e gaet ewar W€ oY fF QY Ffen afoda awesi
FY drrar FX o faaa fou faferams &of &1 gaeg sreaw ma-
F 4T |

o A7 9 QR0 F =Tt #1 g adeqor ot & AR WY A p-Aw
FY afor § o afEdT 2 a6 g1 (] d q1 AR ¥ agr-aitay
Y@ & fou wiga as grrt #1 & fafaramsa go awar an)
fareg % w10t @, fasiaw samas smfasaraTg § goaT w3 a7 (fager
fow & ot Fe) AR w9 F ag fa= sow gor fF e p-adw &
FATE TAT-HIHLT ATESTRA & [eearhyor fagra & qHiwot & &€
A F-Uaw’ g, g aa w F1 9 g3 ieq &9 § SieT & aq =ity
& Uaw gt 1 gfawfaa &7 780 T 57 g1 afs ag gfeesior q&r
grat ag Y AT o "t § 6 p—ar § #r¢ wfacie fafarar (s@ s
F g a9 q) A & TN IR IAS T Aaq se-ar (ag &
Qo™ gHo MY Fife F A A1) fafaramgF afezits wRw g & foaa

1. Boundary Conditions 2. Space of configuration 8. Non-linear
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WL FT AW ST 37 @A § 6 agt Waw afowes qra 7 gwan
ST g, g 30 SR-¥ MW ¥ aTeX a8 afaded qF W 9w & @
g giva, 3fresior 1 ag afkada W 37 afordi et 1 aarae
FIA A TEIT AT gAT AT o/ WY gAR &qTHA faerwm off aifw afs Waw
g & fafaxamaa @t #1 aaw agan #few gar & @ a-ifeF
THFTON & g1 FT 1T a1 A% ot afers wfeq Gar &

o9 6 T 9230 W IT IFW | IF TO H F12A’ ¥ HHG FT
fF 3T srFea § Few § gEarer Wifgw fawe #1 afwdt afex Fw
[ & fou asr-aifa & faug § oF fod JaRFT | a7 73 @ fF
oo & fawg 7 ¥ faumr afodiry sgeear’ san 33-frafaaar £
gfte & qateq: FAITSF TG F WX IR A AT FIA A GH FTF
FIGATEAT FT ATHAT FAT T, A7 IT GLIAL AT FT A7 37 HT
frzam favar fomay swmaar Y iR 49 o g EeR-fedE e I
& o ® fa fFarar | Syamm AQ g ag A i ¢ aar pafa F
g FT GAM FT FY Ja0T & gy & wforwr v afq faaifa @ §
SR qHET TEAT 30 THIL T2t § MY §aq Y—TT &1 I FrHT FT 79-
TR FT & | afen AR famre 7 ag s fw 3@ wwen & fou fAe-
fafea gftzaior 3 Sugaa & aFar g | “w e 1 srfeqer oF @ qar
& ®7 § @ FT I R a8 99 31 F ITHT 9I-A@T -G IT A F
qTER FT & fF FRrET #7 3 g7r Y-A7 For F7 FAOET F AT
A g\ qHET F T IE YR A F7 fafg w1 4 afaw-aa-
fagra”™ 1 sra-ave a1 2 faam o1 S F1 47 o e 7 faega
fard=m fram am | 77 af=et afey ww ¥ |fare faaor & serfora gam 9t
I U § I ALY qUA GHT (F 37 THIX & qF F7 GgTT SFL G (A &
97 F1 aga fagw awn faar &1 awqm: #afy fg-amm & afcwerar &1
wforeiar g Ffom § aurfa afz awear o sy &Y ag zeq # dE
FT TAT FOTH-TCT-AT £T FT T AT TGT FIA F T0G &1 g
YT, Star fF g7 9T, TWa: SO g FAEH-aTROS AR sy

1. Lorentz 2. Double Solution 3. Rigour 4. Guide 5. Pilot-wave theory
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ISt / e At eanfad & g3 | aufy geiEa arfas-aar-fagra
WY 9 o § oF R A fe-ar-faga @1 & ww afrm &, g swF
A AT FT AAATAGI & | TG WS TFR farg €1 TH1g AT a7 AI9W g0
g 5 it ¥ wF it 71 § BF Y% adar sreufas § s e
wgfa aifera §, frg mfas-adr-fagr § = a@n & g Ffrwr @
wfa fraifea g € | =i w98 fagra 7 7@ &Y awar | @ ¢-
qGT T &1E areatas Wifaw sfcaea § & 78| 98 a7 9 STEwEal
& T 1 (T I o ed gIdl & | o/ 919 39 AW | 94T # 18 af<-
qq9 &1 ST g aF TGT WY 999 A g | afs T ¢/ T TSt Y
fore el fam qressiifaa v grm @t 39 fe-arem & g =1 7 & tar
B THAT §——ATITH-TGT & 9 A ST €9 F TEN |

QeR0 FT Afo FUF | A ATfIH-aT-fagra w1 aweET aga &
& e | aie F 3 Aot & faeg w9 R smafaat Sor | 9w
Wamﬁiﬁ%qaﬁmmﬁﬁmaﬁﬁméﬁ,ﬁ@ﬁwwﬁ
quie: qfeeEa TET a1 &1 | TS Y AR a8 § g &Y 9@ a9 ;i
ForTedt & sifeqea 7 ST fazame an &Y €Y | g, grESWa, §F, 9T,
fetw anfs g wifrrames faww &1 & sfowes F @ 4 SR sF
qreraeAa” (s AT ST € | e SO aEw & awmia ST
fAa=m #1 T T8 T % JAR IgH gearEF ag Oz wwe frar
o1 f Gaifeas Wifadr #1 a1 faafaardt & svm T =nfeg ofix sa
fag-w1e & fawfafsa 5 & @@ wee Sfawdt &1 & STw w0
12T | ATemeeTEA A Tifawame® Fa= 31 F37 AT =T £ 47 {R IaH
faeg a9) fasinm srafaat i seqa A A | a=fa =M A T &7 e
¥ § ATAIRA FE) {6, T Y fog ant 1 49 sevad R ar s46@ o
o T fory SR W SRt

o § If SYeF qe a7 g8 AR-fas & w1 3 0 aga e
a1 91X g9 foua % aga faa #3% & &6 afomw o o= fF
FTI & qAT A Y 7% FION & ATAH-T-FAGTA FT qHAT EHT 7Y

1. Pauli 2. Orthodox
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€| R wforchi wfeareat & F1<or ag ft arew T gon fF @ feame
FT ATI FE | 37 A I W g AR greIHent & g miawar-
qoF fAa= &1 qeardt & T |

geIE qul & ST a1 Aifaw a1g AR grEaad & 39 e -
FaT-Hew ffaaa Qo A &1 Frg smemeEw ok Aife & aam 39
faeara Wifaws saF cawong fae ft &1 7 38 &FR F ¥ fou
Fft T 7Y gU AR U 39+ faeg va@ smufaat S &1 ¢’Re
FY qiwy F199 A Areerzd 7 fafefaq smfa Ssr € | a9 @1 fF
TF 992 TR A TF Ser-a1 fox § iR 39 9= Fr5, FOET AT ArulrE
a1 & g1 Afrerea: smafag gy &1 ¢— ar a1 83 § ¥ faataa @<
IR F ZEA AL A" NS TG HT €T AT F 01 qfg 2@ &
918 TF srieTar fFew w@ & 91 a1 38 99-Me & Ry oft farg q oz
ot F1 Sufeafa wrernfes B gra sifea € s 1 5@ aa § o3
Tgua & fF aer-aitaa F framrare q a3 sty v gafeafa # v arfaswar
G- & AT & a9 gT fAuifea g g afs yaF s o) 959 Hforwr
FY Safeafq frar--fat farg R aqa @ @@ & o (s 93 &
FIRT ) g9 ST THA-TF a7y & faifa &< it | o gH g AT9rEr
g gha § 5 99 Ffoer 1 THA-99 swa g # afony g e
& &7 39w o &Y s @ o feew & Pt oo fasg @ & TAR-Tw &
TS & srfawar A § 1 g @ o= wforer # S wenntEs e
B & g g AT TAIforg F<) & {6 99 FforFT #T A7 9 F § oqay
TAT AT | AR T I F fred & feew F oy fargeli € § THA-99 F
TSTA FY ATAFAT 77 g1 AT | T TeAT FT Jgr Se-arar savet g |
feg Y sare g wifaFa-gos fa=w gra s g SaY gy aFur
fam &1 99 fra=m & SR RS T ¥ 980 Hirw o) F f9
F sz & Y faegalt ax men =7 @ faamma’ @ d o sawr sufeafy
T TTfTRaT (—TT & AT F AT F JUGTEIAN G | T T BEHEF T
g1 &Y FforwT 1 T q 9% fafrwa & strar & ar At Fgen Tfgw fFagq

1. Divergent 2. Variables 3. Potentially present
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qeaafaat g It § o S o fipew & Y oft s farg o) o
FY Sufeafa F qrfaFar qeF T § IR E | AT AT FT Fg T I8
a1 ff 78 SR 1 fra=m s R e geae) gaTY g st &
(S7% smiferda feq-weia &7 & oft) qur s & Wfes Gl &
THU-A & 9ffqq g4 &7 g0 § WY ST E | qZ Fg AT FEY ARG &
fo AR T Tl s § fafa s sk 1o e arond greaT-
o T o= w2 4 G areaa 7 frew &1 fawae @Y vaewQw 1 €
(ST &% UF o M T aFarg) | o7 T/ @-AIEEE &
a2 ¥ @ AT SITHTT A FTS GEIFHT STOMG A9 TeT AT g7 STy |
g @ a1a A fomam F3AT 1 AT § Fow AW @ E | ATEEETE
FX T7 FTaf 7 gt aF AR AW § R o dareses s A faar
g | T afafaa sife 3 g2 o ard wega 1 € o7 = e
Y U SR sraf areeafoE B & gy § Tt E 1 5T a9 a9 0 #T
foraror gt @Y faon o aFar | F Fa0 TaAT & AP 6 srEeerE Ay
2] AT ATf F¥ & aXg TAQ Y faemime” aform free § e
s (few) @R Fo gt g qEadt st Y g § e-
@O &9 § WY g g9 @I g |

W9 IO AEM gU Ay’ 1 9g @ FHITa g fawwr seow § ww
G T AT A F T, T 57 gt 31 qgy feafa A ok fod awhw
aqf & 3OR W 3 WY afmdw a8 gar € | 33 3 F A1 Y 19 qeaa
2t 72 oY, FfF SR daw 3 afaw-aor-fagra &1 g sfaoe e
o7 foa § aied F09 7 98 &) 9ega T I a1 A fmd fG-amm
Y aferermmare fafasar-gam p—aar & W 7 sisaHes P-agr
FT STANT F1T & FTL07 9% THT FoArat sufead gy 4f v 9= goea
S gt off | fiT Y 27 A &) o7 g =y s aa w3 & sifafa
I3 T AT 7 WY 7 § F IEI 29 qEE § F% qed A% a1q (et
off 3R fastaa Iegia 19T &1 FfFaTet #1 afas-ar & gitewor & dar
farzrqur firar a7 foay 99 safaal &1 (o 81 9 &7 graAT faarg

1. Condensed 2. Interaction 8. Paradoxical 4. Bohm
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2 @t o Y OIS F %0 A WG gqroomEr ¥ favg weg # A @
=Y dv & g 1 qan A fafd & faurd 1 oo e & AR 5 fas-
et o fa=ed @7 U afeeg frawo &y froafort & en & qame fran
oY GRSHY ATE AT B FiG T F T ]y ¢ R AT /4R
¥ siFt F gwfaa gf At fafwee ¥ fard ¥ oy & @ d e A
forefay; foey et Tt Y 91X AT ST A SATFTAT g AT IAR § TF
farafofea ara ot ft | “ama & aF F1 a@r 9g g agraiteE &
stTfT- e Faroit” T Frt e Tiwet & FEEr fagr F @
foref sy St & Y 8 1 Fore ey g @Y @ a6 fg-aree-
fagra sraar Afas-aa-fagra ST &1 T § qarfr 99 fagredt
aferca T3 &Y | o I WA F A8 oA 5 A F THA F qr 7 A
fergTeit ¥ srfeea 7 qiTeT 7 @ aFaTd | & IF ¥ @A A I
ST FY Iy 7 G ey fi R o A @A 7 ag o g fF ag
Safa wera: frrfafaa srfimmmrar o= e g aar-aita & i
oY STfaTE fa S99 W1 A1 § I gaw WifaF Afeded 3@
F1 7 § 97> N P gt & o s & @I I & FAS O &
foraror areaaeraT e X FATE 1 ST FOTHT H TAT A A Y ST
F g § 9 a0 F W ¥ o s faat F1 e g d
¥ g9 I 41 A AR AN AT T AT AT FAATS TR TGS
& e T2 &\ qEe fawda ag o s & A foar S awar € 6
< TP forar<oit F1 srerar F-3-F9 &7 & §o A gfee d1 AT
a:“tﬁm%am:ﬁg‘rm‘faﬁrmafm%amﬁ foaT wTe
&Y TFA & a1% F, a7 AT9 & qf oy FT T Td & & qg® T &l @Al
g1 Wmmﬁﬁrmmﬁfmamvﬁqﬁvmm
AT § wad off 78 AT gEa & fp-ame-faera & dR Frfaw-ada-
fagrea & (Fomrd 7@ gfee 3 #18 Sz i 4 ) ag A oman & FF & ¢—a<T
F omaTe F o grr favita frwar-qed eam-anee  faaeer &1 A §
g it Fererrt <ga &, Fireg st sifraTe faar (T -

1. Vigier 2. Comptes Rendus 3. Von Neumann 4. Distributions
5. Hidden parameters 6. Causal
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faaeor) amad # far & Saa 7 &) o g sfyaraa ) wE w7
% wrfaq § 98 g% (Tar-arer) fagwwr & foq smwatsw & Al &)
G TH A H TOCITH 7 AT &1 AG) v | g Nfqehar-qod fa=7
Fwed Ffarares faazen #1 faogs oF-ar amar § 1 a8y SR °9r
5 sgmra 7 77 garAar 1 afaargar 3§ w1 7 enfw w2 foar a0 5y
TET FIF ¥ IR e a8y ywrtog e § 5 afz en qg wfawarges
= #Y 93 GIT 1 A S q1 g9 I9 A B @F A 3 fou
Y arer gt a3 | faeg 78 @Y uw wER # gfua = (faaw afew)
& 1T g *JHH F I8 § a8 WIS AE¢ @ TATE ST T H% quf a® §
HIAT &7 T |

AY ST F T AT T F AR AT AFL TS §FTH FIA
a1 At fafqa & a9 9 ag s Q9% fa= s gar 5 fg-amaa-
fagra # &R argRemEd g1 THIfoa OF 999 A (e €q1faa F3Ar
=fgq | (SITEFeeTeA 7 98 WA 1]39 H AR JHATHI & qIAT &0 A €T F
s foraT o1 F i ST qug § a1 FiEHT T F T T TG AT 1T AT
Imaferhar &1 A JW A qGT AT, g ARSI FT AFERT ATAR
ATAferaT qX Ffea a7 AT 7 F@TCH] FT AATA T FL QG A1) W
oTEe &1 faaTRIwar F1 @AW W ¥ fog ag qARAT ovawAw § 6
zq qag dgtias Wifasa & 9T Iot A fawad § | srgeeeTsa 9
I3 faredt &7 U SIET-AT T AV ATTH ATIEIHAT F1 F1onsdi & faeamr
F g emafersr faameemy / st e =gy &, fofeg denfrat &1 fages
JEAT IR TREATSAT FT LAHAT § ATFSE G FAEA-AMTH F¥
safa & FT &1 W ag | ST AT § AT aurgas A fersan Y =rommsy
F AT IaFT AW faoge TE & | A g A& B ar-ait 3
fafarse smafersrar &% STXOMSHt 1 AZW FIF Ig AT FIA T TAA
fem g1 537 & Pagm-raa & fagra 7 o) g9+ a1 F ST,

1. Henry Poincare Institute 2. Irreconciluble 8. Dirac 4. Electron
spin 5. Tomonaga
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framre’, S ST STEEA" & Sepe g & smiferir qesr A
TSt T STAW Ry g *

T W a<q fafiree smiferan &1 & sww e & 1 g gR fafe
& for sl fafaree smifersrar qated 7Y & R SH*T s s
g1 T REA IR A R AT s AR A ared Y A &
amgfae Wi fasma & < wem fagrat A—amas smifersar & fagra
# R Faiew-fagra #—a1s 999 T8 & T T TF gL &7 SV FWE !
frit-a-faret &1 39 Q1 71 Fw 7 7 Y feqr gwear fAs s
AT ATIAF € |

TIF STaferwar & fagra Y Ta Ta@T F7 AT #5339 & 97=wq
ATERETE Y fa Y @ 7 @ o reed qo-a v fafsearst
F FTX &Y 57 FY qIEfas® AT 7 (8907 §9F g7 o | I°T aHT
F frfofaa w7 & sregam 7 Wt =9%a 9| aqas smifasar-fagra &
7g AT foa st § 5 o fam-ares™ & foly ag ) wif S fe-a7s &
Feqrear <y J@T F T frefaa T § | 3 stferreaaT Y agraar § seer-
T A T & GE-IFCFAT & AT FT GACTHA $3T § ahadr S F14v |
% yfafad @ & groay’ & ofwk farg” & duafes” wma® #r
Tt g1 ot | fifeg afe g7 ag snitee & fF sreeta & a0 fafaeramett
F wfeaea & T 30 1 qS FOTHTAT FT €8I0 F2 QY Fqw [EA-GA
FHIFTT F1 &1 FFT g THIOIT FTAT G0 gr 9rfge faw 4 fafaaam
fam-a1o F sreqray J@Ts X &) A FIA & AR GW AT 7 ST AT
A F ®Y R fAfase 3 & sazgwar € AT F1fge | wre 9w
ITERETEA T I3 X faae @ @ 9 3% 239 & 79" dagaw y

1. Schwinger 2. Feynmann 3. Dyson 4. Relativistic Co-variance
* g fagreat &1 IR For-faddl & galmg aqr T enufiENa fagra & 1
fomtn @ St acaaifra) @) frardl 3 fou Sug aam 4 gweaT A €@ AR %
fou smawaa 2 | Ta fa3aa o=z 1R Bde L ham A faarmar g

8. Curved space-time 6. Geodesic 7. Mercury 8. Perihelion 9. Secular
10. Advance 11. Grommer
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TSBTES THY HY TG F3A F F q6o M g @ T | 1% F 7 q9w
Y TT ATERETEA A ITH qEHTA TAReS q4T GFEAM° 7 F35 fazmweit
# wafya frar | 3R afts fr a2 981 5 smemeew F TRT & AT
# o W gjxv § 2@ gu 9wy § @ gwwar § e g &7
gz fag fFar ar f& e g - f fafamar & & a5 #°r
FoT ¥ yaorar 1 femr & & 3§ ot &1 v A wfew) fafswx
faamrei wraa =’ &Y afcar 7 & p—aGT-6a # fafase & g -
a1 1 stfus afifses 9 & Yo7 § a&q 8 | JAMY ST 9 7 AT
¥ % GWaa: QU &7 § famaer 98 9 o1 @69, 99 9 a8 ffea §
o forer feem & 3 oo &) 1@ & 98 eV Q9% & FIF a8 @9a § f v
AW ¥ sqrq ATATerFar quT a-AiAHT & gEed § gRedr (Ae o9
afz zea v wforsrei #1 (= S TFR Bemi 7)) fGEweT aay
faferrarsit g1 fasfaa frar st &R o8 A o st & ag woa &
Fefirg & g afafea & o wforeTd T Y S &7 F7 30 § 97 39
& # afcrmar & &Y ot & faraie F1 gt gt ATar § at Fiorwrasassy
HTEEETET F1 HIRunet agr 4R fg-ara-fagrea 1 gt $1 qred
FA | ghodr fAe adr & | g Far smaferrar qun FaieHi #1 98 g
FEFTO T T T AN 7 A AV e € aqr |

& 2q a1d F faarea sazas ATar g 6 TET S35 g1 9 9% a3
ity & o s=foa e § ormfas fama &1 @mieqtaor aqr
grawaaet v affeEaand §iR e geR-saa Aifas A & af et
F1 sl A srnaa o affoq § e g o o faae afworm s
g §, A oy oft afewom i fafert &1 9o gwawr ffr smar & <=
Faw speata ffe & FT 930 AR I aF-Sraar F fwx & swforg
AT I | foeg 79 ATAR 9 4 FE 05 A sy=feq fEwT § o 99-
UTRT TS Y SUTERAT A F1 GTHY § a9 S9 agoq & aar fF-araw X
faferramasa g@ sfs A faeds afeoarsti #t sfase 731 i 71 -
Fam § ? 3aA A1 9 fawe amarelt ¥ srgwia #v & siE &1 x@Er

1. Infeld 2. Hoffmann 3. Space-time Mectric
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IR A & FF qad 95 A ST S FTS FY GeAar qraey gErse Fiat
HTTOTTAT T I SHT T § qgal H1 AWIAD SO SO &1 A AT
TH T IS ATTRSTLA TAT ST FY syrafaat w1 Ao FT ga, fig
T s & fraam & % faogw aformt § § geera fae s |
IrEeqa | =9 frawa & Wifas geanit #1 fFeaw 9o gaa - & gRr
A &7 T {97 747 & 3R 70 FoT F1 9Fq &9 (e &9 ¥ gifeqsm
2| T THHT Toh-Tq IR TF T &7 “eafqafaeearg? § Wit &T-
fr ord # “wermars”t & & agw € SR S Sww § @Ay e atfaw
Freafawar & sfeae &1 & 7g wwan | g Wifaww #1 s awaa-
" g & R 39 19 & % aga J9w e Y § | afafes fEe
Y ST |9 | ranifar Y WrAAT AW g g AR AW famm & fr e A
9 WTEAT & AT 9 9 & ag gEr g a3 |

forrg a7 F AATETR A Y A wwa € F afx adwe fEeEe -
fae AT9Es (o7& o7 qWo TF ) F1 HeATHI & T IJUFA &1 AT WY ag
it AT9Es (o™ &Wo) & fou SugEd 4 & il a8 AMR
fafire Ffmri & fafer R g sfqeara® & s1d @R @ gl
Y 9 TGHA TS | Jg Q) TR HLAT & 951 & f 57 qwg afaag
gz & fagra—fatst Amfws 7 warfaed Saw FEare a9t &
Y H—agd &1 AEATTST AqEdT | § | T/ sifqf<aa ¥ q9T 5=~
FiorFrel & fagra #1 geq Texa gafeq W & fF sows T sfawe
TF A4 T F Jq° * F7 qnfash g1 @ra | @ Sa grarg

1. Cartesian 2. Subjectivism 3. Idealism 4. Realist 5. Singular
zones 6. Overlap 7. Meson

#* Ry A o St wRoN & gFET ( Yukawa ) ¥ texy # w@gd
oY ol SqH AT sAwTeT & AN § teve # gwifoa g a1 | fEeg ot Qi
TR & AGrT &1 aifed @1 fafyem sa & swfor & wn € | e ($ )+
A (), —-FEH (— ), TE-78M (4-7),-0E-G (—) a7 FAfa2
TE-REE (7) | o AR A NER & AGE S aRacd S G9eT anar S 8 |
+F-HEE (4 K),~FO-REE  (—K),+-XGE (1), —TRGE (-1) | 755
A& o Aifed afaEt & a0t & e & fou ama), 1uR § anfefra
oifedT # g9 -k | ARG ( R. E. Marshak ) @ 3@ 2fae | ( sidsh-
g F )
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T gy Wifaw faswm & fou smrawawar ag & 5 ofver € 37 o
AT & e F1 T9 v &) s o) faiw #) arlew & W faarw
# Y TEae #7 faoan® v aroon ot &6 @ ar<on g Tt g a9
g T FfomsHT F avia § 39w Fifers ¢— i & € ST & 1
T FTH A oS qram Iufedqd g1 Y & aifE ag = s fou
oY Y SRTR & SCaATeRes afaey & SaanT #7 fray s g1 ag famemr
FAT AT TG THAT 1 FHFAT FF amm gfewior w1 azok @ faw-
FEE freaor a3 @1 o & 39 gvad A# 9 qgwar (A | T a8
F9@ UF S0 ATA & E | G av 7 39 w9 @ w71 g gy
quH | o9 SATET #1958 J &) faoge Feqamdia auqe=1 5% 981 §, a0
qg ATIHT G AHAT & (6 FAEH-Aitqwt & qg Migwaaes (a7 fagarm
qgT AfHF g1 M F 37T 7 Tt T faogs & a1 T &1 9 |

o 7 forr e 7 SN W Afeu 98 A & AT STIEeIEA qguT Ty
ISR 3 <R & fr o aqwm fra foas qure wifersa $—a<r #139-
AT AT ST & areafasar #1 gavrger faawor § 7 afg @ gy @1 sifafa-
T FT TR HT T AT TS A g W7 A1 391 G0 5% s7repmar 31
FG F GEAM A GHN-ETAT qreatawar &1 afqqe e seva g
st T fauda 7 g fAd=m 9qu & o) feofafeea wifes s &
s sifae g qifersa fagret & & gama a1 g9 fe Y qur fafa-
Tor areafaar fodt § frat o s o F1o F g § @A
g1 o ST ghaT & St AT fo e &Y T srafe fowet AR & g
7w faifa &< & smwd @& 7 afx gz fedta afcwear wit awe gRiar
7 e § a7 fe-emaw-fagma % & w7 § it | O awig T fF
IR A15-agq TIRadq FH qAT I¥ AT AT § AfuF Era &9
A AT GETCE ATy FT FAT 937 | fofeg 4T g § A A AV IA fahe—
WA FETT—FEATEAT F ITLAT HT @I E 1 T TG & et ITfeqa
ERMT 91T 7 39 FfeT Aforeiar Tt A7 A IGFY T3 H GIA-TID STHA &
foru e &R | afy a8 YA % T JEWE ST g 9 a9 av

1. Radius 2. Blank cheque
121
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& foT g wifasares fra=m &1 s oA &Y o, feeg snfr Y g
T T Y G HHIET FEAT (T0F TG A1 g |

T awg TR fF a8 dawe v o faan & ot s & Sroew § Far
W AT I BEF 4 929 a1 fGoe =9 auf § v 99 39l § ag
JAT ZIEHFET & fqF= &7 &Y Sfquras TUas FLAT @ AR AT 59 qea
# 7Y 0 T FI WIE, TS P01 TH T JFAAT HT 9 ST AT
aAY [ fF 71 3 wgarer femm Y avaa § @ ) ar? afe
aftgr &vr g1 Y Aieeax & ART A FHFT § qg I L qHAT § 6 0@
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FT I2ST IIEIW & Foreht Torer Tt F = a9 7 e wed: fawei”
A srfeedl” # <Y 72 &1 ay, wifE ag fafea € g & fae v arfeee ot
T ¥ S TFR TG | T T TR Y AT qGT F AT
FT forar a1 § o 9% and-fewe® syt aafes” AW fe @ €

7zt gm aie ¥ fagra Y Sanfae s’ 1 faega aum a8 37 1
FEFT STANT Y Srfer €Y o § it ey € v wa fo3w" & fagra
7 ¥ fomn a1 | T sfafoa aiedY a1 fagr smiferaa o 42 & | s
ag qrckes g1 fafaee o & gew-tam ) anyfaa & fog oY St a8
g | =g afeY 9 areond siferes foemds o | S0 & 39 a1 T A
faer a1 f aor-aifat § a7 #) fafae #3 ¥ fou i o e &Y
e srfrfeemeit 7t sfasrar &1 =T F 3T araea® ge | A ag o
AT g o 9FS THEIT - F O F AT guehiarer (-
o SireaTfua A asm | ag fe i F afongr samw &1 & oo av
fF SR T seTe ey’ F1 qfequiaT 3 § gEAr g FT A )

A
¥. few =1 fagra”
T gvag T 5 fiF a1 afer & fauri & agwa faer o6, feeg
1. Simultaneous 2. Vector Components 3. Tensors 4. Vectors 5. Scalars

6. Half-vector 7. Spinor 8. Formalism 9. Dirac. 10.Rough draft 11.The
Theory of Dirac
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IAF A TF AR W 9F-937F I 4T | IT%¢ gaT ov fo Qe am-
feratg ar-aitaR &1 fafor fear s ot AT § q@OSEE g
@ 9% § 5 araifa ¥ freaarors farma & oo 7§ & oF @
Infasa aT-aifa= &1 seara R an o faawr qw asr-asEr
Fra-arie o aor #7 97 | A ew T F9 3 a1 felw 1 afk-
e X 9gY fF I TeaE @R 59 & a0 6 g | @ faeg g
& vt agr At f g@7 T=<or F1 qHHCOT FT A e fairy a0
FT YT | T qIG &7 9FOH MAferrarelT aoT-aitaar § fauda ag fae-
war & f afe P—aar & faedt srefrrs =1 g fafese g sefers sraear
T &1 AV qEQ sfawar #v sfiaaAgar @ § gt adt § ardr
R HU NTTAFaT 7 @ e qafadaar w1 gfaaey 37 aa & fou
sz § £ adi aifat & saras frawt &1 @ee g 9% | e gfEaat
¥ 39 T F a0 F ol @ afonm ax oy fF smifer a<-
FifAFt F THFO ST SO 999 997 F 4 A1 | Fod
AT AR FTo F qmfaary gfafa’ & SO0 § aiw SR (13-
T FT AL Y oUW A9 F Y N A0 | 3qF S IBA Jg TATI
FT faar ff smifadaaar-aifat & ar-foq & 9% g9ew g A1y
St arifern sgerel & =< AVIAfeF GHE AT ARG FAT HI F AU
TUFHT JAATARAT-EE TE-FAHT & AFS TF TICT-THEHIT FT I
¥ & zma fou fom gfat &1 9= Swm fFar ar s faaer 3
Fr Azt sTaRaTar A8 8 | AR o A felwm A @ a1 T 94T A F
s o & fadaisaa® § afadq @ § =gt di a3
GO & GYSH FT TG AT ST § | a8 AEH F) A9 § £ 9=
Frirea-warer A gfee ¥ g7 g B fRE qET | T g &
g fagr smafeia gftewor & e & T | SR -5
F 9 GHeH! F T F gaAr F fmir w7 foar | & fR e
@ fase-afa ¥ oo 7@ 4, feeg, S e am afas a=st a@

1. Second order 2. Total probability 8. Symmetry 4. Coordinate
system 5. Invariant



THATH FT A ELE:

AT AT, T T FHRL F AR SqEAO-F F 7Y S F:T
aft=g a8 &1 1 T AT |

freg feis & fagra & o8 o= st e §1 gafy saF
fagra & qiiEor g sMAfey qur Fiedy aFl ¥ g ST R
T § I ITH AT FT GHIAA FoY M AT Rt T o qarfa
ITH @ ATE R T g F gHed O A § |
T A SA-AAFO F qg T HAT A g fF g
T 31T TET EETT AT SuFT Aol S ol O aig e &
aTET A1 A (ST G-, S0 & s ien-arAE & AT & qa7a%
21 gy smyfae dafas Wfaa § o@F spm oo g & 9%
g, fovg S qeitereoll 1 srog 3 | 97 Y GO T ST-a1 9 ST
&Y T T I § ¥ AGT FY Sl F AW &Y AT AT &Y qaqy
stfer ST ara g |

q9 A Tg FAM F W w5 felF w1 fagra R owR
qiet & fagra = g &1 felw & fagra & ag sifam & fv adw
Treed) ST F1 qi0! gTU aaTd g8 €T A §Y T {HAT S | A gAR
AT S 7% & fF Pl e e D & fow wdw & @) awren Wt &
¥ was #r gifawar fFa &1 59 T &7 IO 39 ¥ 98 qg AT
sret & fa afs D-faam fit Z—ster ar forar smay @Y J-@w A= Hoedl §

|
oy s fasfeq g | @@ Aq9 & @mﬁ—;{;—r F1 JTfIHaT TH-qg4r

(feefrar o =gd) are qoehi F el F ST F g A g #
TR A —% Ft wrfaewar fawa-ge . (vam SR A ) a1 gl
A draaret & ST F g ara grin 1 g felw ¥ e @ gEw
qder § a3t ¢ 6 afe Fmer &1 &1 yFra-a Y e 9 & ar
TET-FT & T8 a1 G, foe O gueHi A JoT |, I gt |
T A R AL § A1 T TR § 6 9 smferwan & s A Sqeim

1. Spinorial 2. Bohr magneton 3. Even rank 4. Odd rank
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HEAT &7 GHAT & a9 &1 GUSHIATS TC-FT FT &7 ITR a7 g A
JT UF TUSH FY A1FGT F AqT F TF AT 7 AIAHAT AT @Y AT &
A g TUEF 7 QoaT ¥ gEL @wF A AT | 3F G qT e F
fagra #1 &7 a1 Iq: gH IS & fagra &1 few & fagra 1 a9m-
e e =g’ afaded awa aFa § | 919 & a8 qHaar J qrEe
g e folw & fagr A o & fagraa A dRFT T AR T Y &
IR H9SF FT 5 | A9 & yfeaea F fou —wow 1 @t 9wt 7 faw-
fea @< sz § o smafersar 7 afeaes 57 AT d9uE A O
Q-2 Taewt & faufeq w2 31 &1 ey wfaFA § @ gAY fawew
FY FTE JTIIIFAT AT AT | TG FH AS A FZ AT AR g fF Ad
gifrr &1 wifaFar-es e af aoar § foF & fagra o of
dorr o @war g, frg a7 SEEr dRaser 3o watew afes @
Sieuidl

R 9T g0 39 T4 fagrea & STARI AT GHATHT FT FUT F 4T |
qay 98> A1 39 g7 GEW-AHT F7 GHEqT FT 3<8! SATRAT g1 ATy §
dR 7z gmges & A1 71 A fafea & & swf &2 3ar &
FAT I CAL B G Y FX AT § | aTEa7 F afg feiw F aw
F T RIS THI & FEiediF<or 92 OA: fa=me ffar s & gw @
5 7o gra fefia sraga & wgala & F10 uF O T4 FFiew-
et fafaee g1 it § formsr q@adf fagmat & 20 aar fF 48 av o
ot 99 “areeae Faien q Tt § qu aETed § 9 Sfaa ddaedy
i & FifFEw & fou aul qg> Fao o F & s ) fAfqe
foFaT T 4T 3H TFIR GEH-TIAT T QET GF 9 g1 v g o
&7 41 31 qTREes ¥ qF ¥ @gw & §, g fomd g faora
FEH-HEAT & T 7 Jg T4 Faeq-AeqT Sfaeqrfuq T & T 1
zq gfqearaT § & 99 a1 geaateaq & 9wt § R fagra s awE
faF-X@reil F1 T 3% g1 gaTar § S3t FEET T ¥ 9 Sy §, 6
gt TF qLEHIY afcheqATst F1 qgrar § af e 999 § 98t aF at

1. Newtonian 2. Symbolism 3. Inner quantum-number 4. Azimuthal



T T TR Y

wfu® Wy aeATET & @vaeg § W gy afoorw fawear &1 oxfwo-
dww A1 fF-Xani ¥ gEey § I Ffoagat ff o g A g
=q YT 48 I & At § fF araees 7 fow qo g & sqEr
HEw-TIAT Y ATRAT FIA & fou FareA-fagra & smfawar F1 fafase
fraT ar ag a1 &gy ot &), ey ateqd & Sdwa aforH T FA &
fou adqa 7 faaar o Iqa7 &7 I8 AT | TAIETS FT ATFFAF THeSar
ITFfeT® qEF O | SARY ATt H F9S OF qTaedE 99 T A
FHT @ T AT

feiw @1 fagra Traag faunars® & fad=m & o aga s
@ | ST @ aweat § fO s et § @) dgrtadt
1 IoEA 7 I@ faar a1 9aF e F1 ww @ faewa e
AT | FH GEOAT HT FCOT GHAGT ATHIE g | I AGTART TATET FY
saret & fou ag s o 5 fF-a-fed s oy F s
AT HAT-I0T & AT AT A qarwfaq wwra’ ww ¥ e freifa
fFar s 3 AT Y 991 gW FE A FT AR § | qg AT A T
aferer ax s § f5 awamr &1 Ty g e IqE FeaeEl &
Feflg qf oo & IO G § | FSAAT a9 qefene 1 afwer T F
AT THFE | T it s oot F7 srfeaes ST F oW &
foraaT sdam & fAsit Gaw-90 & ST arera s & fer (AT
g1, fels ¥ fagra #1 gmrg SiE-mTET & 9996 § 99 g § oK
FEATATT TAET FT IR F79 § ahear (g @) i) ofwesd &
T a1 TN & S F Al FT ATl qEAT W 9vq & T WK
FETHT THTET & faa<or & 5@ a9tas 7 {99 % g 7 aga IS q-
wfaw Ofq & & fame frar a1 SoF w0 &1 o gu@w gwrf &9
el

79 5FR fS3F 1 59 aqd § g=2 A0 § FF AR=gSmE 9K
o faFe § | fom diFeda qur s geanl F aEe # A
I FTH & qHET TIEA| T JEHSAT 7 49 & e # qrazawar

1. Magnetic anomalies 2. Lande”

[



1% sifas faam & wf

we FY A S, @R g, derfaw A Wifaw aet € gy
# gfeafeq <1 @wa & mar | 69 sfusan swe Afa § atew
gfeior &1 AR FEITIF T TefeHe A AT F7 oo 7 v o
qed: & I8 KA IS FFAT § fF T@H g FESH-omA’ H rafer-
FrT FTOTR FT AT AR S A g TF g a6 § Fifw
FATEH TTONT T AfaTaa: aad gry § ¥ Sferd aronsi § qiaced
quie: afe<forT & | ag S feT § ST il gw Sue aven HAr TG
STeY | g ar aan & 9 a3ar § fF enft feiw & fagra & g ema-
frara AT FAEHT ST FT THHT QU FAGSTH TGt &1 a7
g\ freg @9 aat #1 =W § W@HL TG FE =3 fF 2@ fagra A
AT TN § AR THE FT QAT FT 39 GAT A7 G IFE
& E1

fetw & fagra & o0 STARM &1, TI1 729 &7 fafwwor &yt
Fr g (ForA @R G & g7 ) #1 @ T 73 qm gw ol
F giiF & us faeau afvrm oX fa=eR &5 9 ST § a1 3w
fogTa 1 90 9 93T a1, fFeg swa & ot gud fou aga femwrdr
ST gAT AT |
Y. TOTHF FATETAT HFTATE TAT FA-ZATSTA

felw & fagra & s 7 ux faweor q a7 £ fF o7 O
go W g § fomd g sufts st @ oY sEead s gt
& foesl o1 RORHT g & | afs gagTa Oy &Y foarelY srawan 7 faerwm
& a1 IEd 3T wgd wwv feard & ) 9w A F 3fg F76 §F feu
IaH A B w1 F fAFTS A 73| fawdad: sww A owew & fou
R I feo #X 3 & fou 3% 3o Io1 X 37 a3 feg farely ot
TR A FA W oA 1 OET AET A A @ T 6% A
fomam @ & W wqfsa s g B folF @1 fagrma f9 Fomers
FATATH AFEITSIT AT TN AT § IAHT AfeqeT TFA T A T

1. Scattering 2. Klein and Nishina 3. States of Negative Energy
and the Positive Electron
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A & T | TR A Fr o fuw a9 5 @ fagra § smEmewan
J fir aWaT & | FH-Y-FH AT AT G &Y ST 8

TqH gag e 5 feld & gl & Sorens StaTer ATt
T HWTAT T ITH T gHIHn | fafgq smafasar & &1 9w &v ag
¢ fr fafaee smafersar-fagra® & sToor & € o7 se=eeT ¥ RN
F smiferw wfa-fasm &1 fawrw e o1, @3 0 wOTHF SSATaTST
afaat #1 @wraer wwe gg @) oy 99 999 ag Fiears aga R a@r
oY FifF qEadt fagTt F FETe &) sEeersa & afa-fawe § g A
foar o ar fF gue Wifas B dqat @t &, o eS9m #1 A
FoguT afefia g & F1T PHW § g afdha g A arasate
It gar & foaemm T & FitE smifawar & fagra & s It
# Y srafeafaea’ 1 T g1AT § 1 T ATERATGE ST HT ST GAT A9
AEY &, AT TACHT SATATST TTEATHT § FUTHF FTTATST AFTEATHT HT
Haa qfwad & g 9T Agl (547 AT gFAT | I I9 GHT AT qiHeTHr
sfoa 9 SaF FTER TAT GHFAW AT GUAT ST A7 | 9 GHT JJ9T
& W F F1E v fomn o a1 fF w1 & wroer § aned o
ATCHSF FOTATHT STAEATHT 7 & F | S ¥ gar QAT & e & |
& R wfaer § 3 @7 foeg fela & aifsay & ag #fears aga afus
TR & Fifs a8 ar Faieda fagra &1 SOR Eaa’ ¥eATd aEwa
TEY & R 48 aCoar q 9He g AT & fF gArHT HAare sEednsit
q HOTCHF FATATS! HTEATHT H GHA Fa& §9T &Y T8y §; fomg agur
&Y T ST § 1 FeTEA A U Q9w SAIgYl & gra swrfira &7 fear & fF
T FE TATHEF FATATOT TR AT QY R F ogear § oEt q°-
a7 far-afadt & @1 37 w27 ¥ G fwew ) a8 HOeES FAt #U
HIEAT FT ATT FX THAT § | o felw & fagra & fou g3 am a<v
sgfaarems fag g8 B frel off sr & iy <Y Qan oaem @ aman
a7 fagar st FormAS &)

3@ Ffears F1 R T F fou fslw F1 oF faeaw sam gaT)

1. Special Relativity 2. Continuous 3. Proper mass 4. Inertia
5. Discontinuous 6. Klein
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qiet & sgaeH ot & sEr (et avw sEre afeses # far
ST ) et oY sraeaT-fag § EFEl 1 g oF ¥ afaw @ &
qEFdl | qg I@HT Sai1 g Ifweaar aardy ot f faza £t amreg sEer
# THFI HOMCAF FATATAH TUET ATEATHT 7 (GIH @I § | 399 g
afcom fagesar § 6 woumens seilaTe PRl F1 99@ 97 TH-AT
garg ) foF # 9o F yAER THT UH-GHH G9ed G T8 g1
wFaT | fieg RO FATATOT TRE sEedTet F1 W & fou faaa 13-
F A yrgFAT § 9E AfuF goa aq A faemm d 1 & av gm
PR & IAREF FATETS gy & | AR T & FAIR AW § qHhE g § )
Fo sarar feafqai & et arer &1 & SHAa SiFT RoTHEF Sl
AT TOAH AT FoAT T FECAT FT AT FI AFAT & | IA qHT
TEAfTE FEFRT AT ATHEAF WEET gT § A IH FHT HUTAS
FATaTS FHFHI & fqa<w & 0F 13° a9 Jran § | f5iF 7 ywifor w7 faar
fe QaT T AT g SeF B1AT AT AR IAHT = fawgs qE|r g
=ifgy WAl ag PRW & aUE W MATE! o gt R sEd AR
Y AT THFE & A137 & avaz, g faada fagiw gt srafq 9 wfa-
THHRH AT TATCHT FoaCT & &1 | T2 g7 A1M20 | 3o sfafea
T ATHIEAF T F1 qATHE FAETS 4T & AT 9 F arfere 3T ofr
FEY SR | 37 THFI T AFAG &@qq: &Y g AT AT AV HOMeHF FAT-
TS ATEAT AV WX F fEU @S g1 T Y IEH g AT TR SR JAEy
it fafewor’ & €9 § gcafa g it | 39 99 fels 7 Furers sf-
T e FT ATEAAT FY WY ATEAT FT & A qIT Y HATHT T3
Tl & #wred, feg s T arfor sfeaa Y awife oft # ¢ dn

fetw #t afrerr gev= faoen 4, frg g faa= & simg &
ag Ftam-aY & o 73| sfuwae Wifawst F A9 F A AR 39 9%
famamg T & 7B aft g & W T I uN-ISEeEl 7 A
sarfors & g1 mar g fam ararr s @ weifra felw A 3w
qUG 92 F A7) 2R3 A 9EY @) TR & AR A8 § e 4R

1. Exclusion principle 2. Hole 8. Anti-clectron 4. Radiation
5. Anderson



T BT AT R
Afparfedt' & g Tant F a=a= sarira F1 a6 o siafer fror
& grar qeATpHt 1 fauea’ g & a9 3@ oAy FEn W 9F gt §
formeT s faoge gR-gdFET & GHE gIaT § | a4l 39 aug ag Qo
TEATTA® ALY FET S G AT {5 T AT FOOFHTAT F1 geAwA gAARLHI
F TN F & aqEL AT 8 AT IART AT WY THARF-H1T & Tq,
farq faartra fargta &iar § o &g & f69 @ Wit 3 39 a9 &1
arfirrtfirs arfass &= faan o | g% sfafea s ym-sdwmr 7 a8 [{fa
fY qrfy Y i go & qUF § o9 9% 3 e Y fae €1 o § SR SR
e # fafa<or Saaer g1 omar & 1 Aar R Sifes” F SER # gTa 3
faog & #1 g2z 39 7Sl 1@ W1 | GA-THACTHT AT A FT FGTETLT
&1 A A T & &Yt 3 AT &Y T weavr € o weif el
7 92 & T A o o o= feafq Ioe miY & wife felw & gt
F1 qEF | AT A1 g QT HA AT ITH KOCHF FAETS g0l 7 srfeqea
IW2 g7 FaeTaT & o 3 gEiiEo § eA-sSa &1 afeqed AT I
weor ot fafzg €1
ZAAT & 9T T g7 T FT 9= § 5 folF a7 et aron
FY F2 qeq M FATIAT FT TTHAT FAT T=AT §— e rTH
#F fag-sraig T ¥ grAe § | W a1 3F a1 & aarE sfas feard
Y & fF fels & fagrea &1 097 €U0 srEereTel § famd W1 ST
¥ gaqemt & st Afafa carfea g s o7 vt &) gqreom @7 @9 @
qeavaeY FHfoargat g7 g1 amd | 39 fawg 7 fa3=w 2w o afegr A w4t |
ST W@ = aATd & qeadT A 9vag et &t a%ar % faT aw-coaeEt o
97 qTE F24 g Iq% gt snfasre 7 felw Ay ity & 9w
TR 7 qat 1T oedea fawerw audq #2 far § 1 felsw & aefieot
1 7 deofus fafwar & qen frdeo & &t A1 99 F soagm! §1
wfafq gz gt § a8 freaa @ eraava wesaye § (X 399 arag TE &6
Wfgs fagrat & wiaer-fasm & T8 ageaql g @ |

1. Blackett and Occhialini 2. Cosmicrays &. Disintegration 4. Thi-
baud 5. Joliot 6. Position



qrgat af=ss
farmal &1 adn-gifast AT qfsh &1 fRas

y. wforr-fasmt @1 axa-aifaa’

AT qF A1 gHA A9 FitAFT § Fae gur feafq w1 srewm e ar
forad wAer 0F & T R go-am § T 6T &) 9 -
AN gHA TN &Y § gg W 7T four ar fF fawn & foush s aw
faaer ST & AR W e Sfoe-frt $1 q sifas awmi e
I AFAA-[F AT § | oA gH a3 &z FA7 Mgy fw farat
Y gar-gifar #1 waear 79 g€ &1

o # & 98 @8 31 Sfua § 5 awag & ‘e’ @ e §
fagay s & qeeaie A’ faaam g 9% sve § at -
10 FST-T &Y GRAT o7 ThdT §; R qF AT 3H A AT oy
F # % &1 A8 &1 A%ar | g8 A A $R T | & aitafEar
FAF T g

@ g0 aT T F AT ey & (& faorfafes aifeEy § awere-
e sl & frem &Y afs &1 qaen w1 g g gs fFar an
qg% It AT HoE ¥ fau e 1 ag 9% anwn foa faar mar fas
g wou-famg & X X 9 9 FAATS IF T FIAAHAT TFT grAv
&, o areeafor fram &7 sifeqed e 897 & 100 9g ot wwe § 5 waw
FRTHT 9T A I FAT § Ig TUET AT FOFTEAT F AR G AT qA-
wfead R | I ST HEI 9T gU 9 S ARTfEF dawS gHIET

1. The Wave-Mechanics of Systems of Corpuscles 2. Interactions
8. Simultancous differential equations
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qAAT 930 1 afe gifoE Fnify qdmE awfat F o £ 3§
FHFIT Teeq: fod ard qF A qear sfwre #1 a e § 9 T
gHiY ifs was wfoer F fadas a9 9 &1 99 3 THEw 37 g
FCAT GWT Z1AT & a9 gH 09 9h I g1 & foaad geis e+ &1
¥ GOH & ®] § =49 AT € | AT A9 §W FIS-NATG A TAD BT
F T AT SEHT A AT SAEI FX qHA £ AR o s aur
q< FfTETEHT & T @ M Ty e ¥ gt faeamt i afy
AT W 9 ST FHIROr AT &N IAS g9 G fAuia g1 g 9
frwmi #Y faafafea aifsar & aifs fAafqae f gaar sofa
g ST €

framat & faofafes gt & faam w1 fawga o @ &=
agl 4@ &, farg Faw a8 #7 I ey § o3 afg-whwon &1
TN g1 qHAT § 1T 7 afxfeafqat agur AR Gmaq omdY § S99
7% w9 e’ ¥ gfaema aHvEwl w w9 faar 9 gt §
= faun &1 faa=m gw waw afser § F 9% €)1 faeg wifa-aefeoni
¥ g st s &9t & fou fasma 1 oF adw safada freqor sifas
I g | A &7 gAT ST F1 TG &0 9% F e fafase
Fxx 99 g w9 fafafadic ars wifqsw s & frefa 7 &
29 g8 W FX a9 § 6 aueq s & Al & oy 5 o0
T ATHTA B Foaar FX & gy fafafaai €7 qean s £ den
q '\ AT g1 1 afg Firwrsi w1 afa w1 @aear ) g afaaey T &
at fafafadi v dear &9 Y & gc & | 3@ o v A, 5y faeama-
Frar’ ff Faa &, fer #Y g staeat uF favg g faefua iy § faaa
frgis fasra & gued FfEnEl & qEE F 9= 1 & | wTo-
waTg | 39 faswra F < afeorwa gon ag W@ freww-fag 3 frmarania
famm & T30 oo T | S g gifAwa guen d9e 39 feas-
farg Y wfF o) T F afom At § awEr § I § 6k -

1. System of rectangular Cartesian coordinates 2. Explicity 8. Exp-

ressions 4. Configuration 5. Lagrange 6. Hamilton 7. Dimensions
8. Configuration space



IR Wifaw fam ¥ wfa

sfafesa aifst gra s afiFor-aqz 1 &0 @ frers-farg & wfa-
FAET A qHA § | 79 TFR g Fafafadat e s F ag-
deg fargell a1 afodl & snewa ) Ffeqa frramrerr § 39w = &
farg & fer & srsmaa F1 w9 2 faaw &) o= gifaw frafeans #t aoear ¥
g9 a4l o0 T a9 § (5 afe farararaa § gw frews-farg & s
A AR AT A & ar 3gF wirey afy quiqan fafisa o fraa S &

afz frwmat & afq-fasma & o & a3 w1 9w w9 @ A
faramamrer &1 ST Afqard gt s § 1 ifaw frdsm & s @
fagra &1 7@ 3w 9z & 5 gafeaq awen Y Fwex afqwt Fv tar
Fate<w F< faar s % wa@w o Y queq garer afedt § qar fear
TF g TO-qEr Y gue i & sew carfia &Y @%@z ar
e &Y & fF afz gwen nfesie sfred wifes sma & frefm @
ST q1 TRA-GHT AT FgIAT F FIO TH] A(EG" TG FHEAT AEHT
g, Ty famammera & 2z e earfag @ smam & #@ifs @
T 7 e #1 gaw afy frevw-fag & oF & ae-qg ¥ frefua
g € | wo awEr ¥ fagra & g aw fawmr aY aaren afami
s, faamar & frers famg 4 gwrer afadt &1 Gar awftEor &7
axd § foaad freos-farg & wa-141 &1 0% @@ enfad wwra-fasma
F guM & IC-T=Ew ) fawon #1 frerarar € fasfiw #w 305®
agfafadia e’ § qX-g=90 F1 sarfadE gEw-dartas s
TG ATHET FT GHFT AN ST fAFT A gaea wforwvei ¥ A
9z st faamareta & gwe fAdamr a) snfag gem A far
7 fram 3 e & f7am & 1 qo7 919 930 1 98 /9 gW 94 afceen
F A1 @ § 9z & a91 9% §1

|f® ararE 1 fagra o gAaw B #1 faaw goer gt &
TE-AIAY qF qgFT FT AW @IS A7 § FfeT g9 amE T aw
g 5 amr arait @ fagm Y faeamamEm & @ § &1 9% @k
4 Tt g o g1 forw faf @ anfeme 1 o7 freor 1 oA

1. Three-dimensional 2. Jacobis’ Theorem 8. Correspondence 4. Spa-
ce of multiple dimensions



frmmal # adr-aifaay i qiet w1 fan EEE!

T F3A § qhaar (Aay 9 S0 A F & g s 77 v
& FE-gHiE 1 fararE & Segd #3979 awear e
T | g g 5@ ga fataa ga § 5 afe safada sever-fasma a1
aferFed SF qUAT AT a7 g7 T ATHRET FT GHFIO0 AT &1 w2
g @t Yo aframis 1o % sfafaa fam #r g st
& gaeq fAgaat o W st gar § o sawr w=or fasmar
F T & | AT THH Y—TGT FT G €T TF HOMFT Geaesy §—aar
FY e S Y wfus e € orar § 1 wE 48 A fafew i aem
a3 fi fasa @1 wfg-araen faaem tafafada s 7§ 6 @1 g
@ g7 F & fou g afrara: Freafas G #1 arsam a9
Tear & 1 faewfafees aifat § agar fammamrer gfausms a dar g,
forrg ST STANT Gfses g §, Frfs faem @ awe s wifas
AT & Y g3 frefra g1 @t § | aor-aitaay § faaame # sfEm
ITEART F FTT 39 TE0F  o@T F1 79 agd a7 ¥ faags @ § 6K
AT WY T Y e FXT & O e fam fmt i adr-aita & faw
TT F FAW €T 7 0T g1 A0 AT H A AT A Fforwrn 1
wafead aTIomeiT & € | TET ST erfud ¥ 69 A7 Jreatasar &
forg stfors soa €i0F

St Y g1, T awg ar fawmt # gt e aar-
T & ZT £V g 1 S § $IR g6 3@ % 39 fafuat w awear
WY it § 1 fasm &1 qaieiEr F & fou ag Aem frar s g
f o=t % fom ww & fou (S adr 1 smafa &1 h & qon F37 & o
gran &) faramarerar & eama¥ Y-qGN F1 wfEaca §WF § w9ar ai wfgy

* gely AgAEaAl €1 frg—fee faardt § a7 &g oF € 9gR 3 & ea
Fhe fa=rar & afEd Sudin 8 afFizdian (Super-Quantisation) sigqT
g Faizdid (Second Quantisation) & R G246 A a#ar & | 78 fify sg a
o afad & 6 O fagm & fadg § afapi 1 g@r e Qe @ @
Ffiqa g &1 feae f5-Aae (Double-Solution) & & a9 fagra €1 3t a9
gRear gazt smad fraar fq3=a oR=3T o @ & # fear may a7 |



R3Y¥ Hfaw famm & wfa

fo sE-aHERR ¥ FewT Ao R 9w § R g qarefa fram
¥ fou Tseaml F AT S99 & I § R TF IET I
werAl’ #1 ot 0F QO "2 o g At & AT T T aGraitEr &
Wifas fad=m &7 3t s g € g1 smar € famrmarera & saw
fag @ ¢—Gr t AFaT 57 a1 B} griawar w svw w9 G e
1 Ffowrl & wam-fauias sow 7 39 e #1 faame a8 fawe o
39 fawg gra faefra gom 11 o o0 g 391 & Toe Fodl & ®7 A
T S & eqagHIy fauea T St g9 AT gRT I i draard
g E FCN & JIag-ardt Sq0T § 11 7 79 gfeeitaan” & fafrm
T AMI & FUIL T T F7 AAFATG fhaei-faaer § | 49 § srigenar-
go% fa=aa & aaea fraw soia-al a9 @) afus fawr § 7 S
&9 a7 WY Fg 37 9150 & fr fae & e Fr afoman o & awdr
g s Fifa’ F wva & mgw g At & faofafeer @b & sed
T Y aE-AitAEy 7 faewe g

sifenT &7 TAguRl & fAeEl @ aGr-gitaEy &1 S ' gy oS
ga & ag smifaay A &1 a7 Ew frwm-aitay &1 & adheor
g, ez A frwra-ifaalt 1 48, s @ anfeq e Az & fF
famai #Y smfesa aifa# #1 i a% fafraa = & fmio gen & w8
faarai &1 afq & afeag afwew & fou smfasdg ot A smwdar
&t g g, foad fada seoadg 7z § 5 smifarar &1 fagra g
gom aefors B &1 saftana: Far s@r g ot £ smeig aar-
Fifra f) T a9-87 7 o 39 aao! sl & fou e § 1
Tt & fou Sast s Ffoq que § foas1 quf 8o ST
ol g g F A F

@z ¥ 7 gu faemt A aerat F £ gex st ) faE
F9 | frg 9% 029 IW AETAYW AT FT AAA AEEF § foraw

1. Proper values 2. Discontinuous spectra 3. Proper functions 4. Sct
5. Hamiltonian 6. Koenig 7. Rational Mechanics 8. Waving 9. Instan-
tanecous action at a distance



frermat &t axn-aifa sitx aish w faw 33K

T FifEr N $o g oeafrs afdeafmat saw 8 ad § 1 @
frm #Y T Fhm faogs - gt &)
3. UH-HY FUFTSAT & fagr A aver w1 e

fora foaar 7 faemm g ot w47 ST S a9 A4, fbeg smaRaw
qTXT F faaed § fowr gl mmten-fagra & w9 @ww gar Ot
w7 gifersra qifat & a1 & q@ren &1 s aisg g T av)
g @ 4 ¥ guemad 5 ag faaem e s fem mn an R
THA AT W AT &7 i F Y S 9O &7 S5 g | qie-
wrorfass Wifasw fosma & 939 ag a7 & Y off f5 ow & ol #r
1 FUEd (T A W) foFe TEeE: Y & | fR ot a7
sfsrear gt Qu TEr AT Sy A fF ST W uETenE aforeret &
frir—aw & 7 faa & Ni—E & T 811 @ s § aifed
afewedt & uF & fasra £ G4 & sraeard frw qwedt St off fomd
Faw AT FT 9T @) fF I ww & snfa & &7 sl F st &
qefTRIROT BT AT 2 | G 99 godeMl g fina R fremm o)
faam= ffar srar a1 & frrme Y fow i sEen” § . Swem
FY @l sEedT & & aa1 Gdw ©owm At sEen @ 8,
Tz 99 aMfes sEear & fra awel Ot N oo s g9 et
FY cafFaera’ sEeaTd a1 SAL-F-Al @, g W SRE # J9e |
g I T frefra & sEwar & &1 919 | dEiew-gitedr & fawe §
T & fram § famam o & arfa #Y < S 7 fag $E A
FTEAT F1 Qia: faay #T foar & @i e fagm £ o9 Q1 sraeameit
H 399 31 UF-AT FOEFTSHT F AT T G WS &1 Sv8 UHHF A
sy ET R o e W gw g ¥ far s@
Ao-FfoETet § affa’ § 3@ o E AT A T g AV gH
e T gfrEt a¥ & fa=re F36T 1

faspraY #Y aGr-aitEr & oF & afa #r SR F g &

1. Systems Containing Particles of the Same Nature. Pauli’s Principle

2. Identical 8. Transposition 4. Collective state 5. Individual 6. Indisti-
nguishable 7. Individuality



3% wifaw faam & wfa

Fq wFeAYer afeomm g 1 W Ao fr R fem & que
Fird oF & sfa & § AT A Hfow & g7 Fwm & g9ren aar-
ol § ¥ OF ¢ § ) aforT F AR a8 aCT-Eed &1 SfoTe aY
ST §9T’ 9T FEeTaT € 99 39 AT SR F fadmiwt F7 geeao
FA 4l SOF AWF F AW A A qfEdT AGY Gar | farda Tha
afz 31 wforwrsn ¥ fAdaist F qEATAT ¥ IqF AFF FT /W a7 7 433,
fFg Fqo aa fag & a3= I a1 98 FoT A FOUwER Foadean
gfa-faa Fgemr § | a8l 98 aa1 3 9w § e aa-
w7 a1 afaa gt § o 7 wfg-dfag 1 g o & arfa 1 3 -
Freit #1 fafraar & g fawfofan s fag fear s oawar 0
“afz flt faama & Fhrad oF § sfa A & @ 987 g aErTe
T o @A § 1 uF & Sl A wTrEst F aued aw; v swew
a1 @t dfaa g@r & ar wig-sfam ) fawmg 1 forg sEean 1 aor-%eq
afaa g1 9% gw “dfam saear” Fw@0 R fagwr aarwen sfg-afea
g1 38 g0 "wfg-afaa saean” w8 1 areafE-ra-fawa . g wfoer-
19 9T Jfuaa: sawfaEa g0 &7 @ a9 & @0 0F g9a Ay
fag fFom o &Far § S wAw T A e FA AIEd AT TG &
‘e fFm 1 Afaq srear & afaafra sEear & sprar wla-afea
FaeaT § Afwd sEear § wFw0 FOa AT @y 1 ga west 7 6
0T T & 5 0F & TFR # sredreit & qutr &y fawga sEeqrsit a1
Wt e & o0d & g’ £ 8% g g aforw g § 6 oF
HIT T AfqT srEears #1 A9z N gadr o qfg-afaq s #
AR UF UL & AT OA%, § T 57 ST A # A w1 qew
T G & o aorgitaRy &1 39 faw ¥ Ao 93 awar & fF aeae
S H SF T F O A A9 A7 q@ednd oK qqF TH R
A FfETel A1 Faw afg-afeg sEead & ol I § wifE w1 F
STeen 7 o Frft srredr a1 afeqea ar ag e @ A6 & O @

1. Symmetrical 2. Anti-symmetric 3. Interchangeability 4. Inter-
action potentials 5. Transition 6. Ritz 7. Combination



frerdl #Y an-aifawy site aich o fraw EEL)

& o< gar a6 & ot @i | ag faaw adT-aitEr F aform 1§
i IqF ar ST & TFR F yaearen F fou e g g e
qaT-aTtEY & F1E A o A § | oW g7 I8 T FGT £ TS F A
o & sifedea Y FoaT FH-U-FH ThaTET & fog F1 FTT T
TTHT Y ATHAT FT AAAA H GG g A 9T F 919 @9
# gl @) gafe’ A geAr § AR oA arEiad FX T § AR
3% Atfes Ao 9 S Wt 3 W@ § wIE aal & ST | T
AT F IUAA fawr 9 AR T awdl F qEEiaE, yeas aour
TEHIT 0T Y gEe fafrmansit T T geAr &1 enfawer 81 g9 43
WY Far 9% § 5 qwwoy § A% oAt & aftmfed ga ¥ e aw
FATEIT IR TG g A & | W a F qrpafaw forr oft g
TFT § 1 3 gfer fram @@ § s=qa R ar g wrow §
IgFT dfF qAGT F=S avg § Ay g aFr A7)\ R @M F
faam #Y 791 & gF a8 7 &1 77 & £F g 1 yAw  I-waT qHaEl
FY fFa Agaw qear 1 Ig0 F GFAT & | IF qAT FT @ GEAS
o | &Y 9iet & Afeqss 7 ag fa= saw g fF o /g
FTAS FI I8 § % 31 T2 41 Faieiqa qaeqrsii &1 i TH-a7
AT EWa § waiq qIar wfre aEiew-aednsit & g ST SagEt A
AFEATAT F1 fTET0 Mg ALY § ) gER AT § gg ot Fg a9 g fw afy
Rt o FER-9EEdT § 0F o 920 J & faewE g1 v 39y srawar
# o7 {1 soaem #Y gufeafq afsq &1 a8 #cor & 5 o9 7@
Wfaw faaw 1 “siasw-fan”” &1 am 2 fagn @ aaaifEy @
st & qist 7 fraw faer g s e o wwar €)1 “awad g
# PR 9w qfa-afid sEwaei § § e § ) W f 9%
g f& o Sfym 7dm it & wfogs T8 &)1 78 aw=m ¥ fou fw
suae fraw & I QAT &1 gua &) afww § wm Aifse fF frdr
frma & &Y goagEl A afre sEEatd faoge o § 1 afz fdfw
&7 & FER 98 w9 foar am R oo SFm-am i o a-se

1. Energy-levels 2. Saturation 3. Stoner 4. Exclusion Principle



3¢ wWfaw faaw & wfa

wfg-sfag § @ ST TagEl B FRET F1 99T F9 § G w7
fag ag@ s =ifew | faeg QAT HRET A sfoea sEeaTd G-
g F FO TE-FST A F15 9fEdT A1 @1 FHaT | Foa: A6 Tereaor
¥ qE-GoA 71 g agear Wt Tifgy ok 7 W qger =1fEv, Tafeu
SfaTa: § I Fod FT AW T F TUEL gMT I1eq SR 79T Fifrsr
| qQ-FoH 1 99 4 & #1309 48 g 5 fom feafa it woqam v miy
ff SaeT safeq T & T8 § 1 ST A PR B - Al
HIIRIT § | & T8 993 | T TFR AvaeA frau F fgdm v & &
&4 TI9 ®7 1< g1 AT g | 59T fasmt wi o e § e
foan s st § 1

I I § 917 F siqaem faw &1 sofmg s ag & 5
gHRE-frmt & fou ¥ & axv-Fom IRt § ST qWEd FHAE-IH FT
e wfa-dfaa g1 favg 5@ fraw & SuahT & ag @a<or T@e sasgs
¢ {5 Waem § 799 W faame AT § 1 o S Al e ST
FIAATHT FHT daS IqS (AT FT & G 78! gwan, g a8 9%
AT & A FT A FA AT § AR I F fAaATER SR e awed
fagaist & afafaa aqq i e f sfqafag 9 &1 a8 a9 =@
fagra & wforig faaa & fou s Ageaqy &, fFvg g9 9@ ok
gfusr fag=m & F30 1

qfet & fraw 7 ag @51 1 § 5 a8 9wl A wgfa A 9w
TEAT SEIT FT AT § | FieA-wwsi ¥ fafew gwar # g frefeg
s fafire sraearit § F97 #7199 faogs a0 & a5t § oK o
¥ qg FEIT0 UF & FATEa § guIfaee T & | TH q 7T I FF
qi# & fraw & ¥ & @ F fraw #1 f w€ frmT @) ot &) s
qieft & framTER fFl S9i-aR & o9l #1 HEaH ST HIOH 1
& fow Tt €1 F19 § fa foe &@ 98 3@ & fo 99 sof-wa< & s
fafvrs Faiew-saeasit #1 g afus & afus feaet & ot & w@ifs
I TAT F(CH JAEAT § TH-UF 992 43 J1aT § O 39 FATLT

1. Inverse 2. Admissible 8. Combinations 4. Deduction



fasal #Y ada-aifx s aiet & faaw 3%

I

H TSAE1 7 TEAT 9EH &1 Ay g | T 0T ¥ &AL F faw s
g srar & 1 fawmEi A qEa-aitEEr F svEw & qier F e o
Hifes wgea & AT frg voR Faza faamal & foq ag woi-fsis
Fifer Yy w1 I77 AT §, I fuat o7 gw g § fra w30

afz ST #Y G9F FaEA] Fas Gfq-afag & A § TTAg w=a
35 aFar ¢ 5 gew-erda Wfas fasma & o 950 qar AfaF" Fio-
T A7 sEerd £y AT &1 FAr qiS &1 A 3T 9T A I| AT
§7 a1 g% Foda T SAF H9F sEeaTd Fae AR & QA g ? ar
AR A AU e g? g fAfEadam o g =
sifam fakes &1 g g8 i 3 98 g7 )| 959 9 § A1 Q@Y FAS
wia-afaq eyt &1 a1 F9% afaq et &1 (faa & amr J1ar
& 1 afa-afaa sraear oY FRTFTST F T § SR a1 F5 TTO-ATAF
gfrafea § 1| ST FAEH-E€dT § 39 TFE AT HOGHE TF { AEw
T @ wEAT | o ST R g9 agY & 3@ 9% § I fer wl-el®
# giferd & srer gt &\ dfwa sgena Ffwei F @ &
FNEH, ATFH-FO AT 7q qearop-Artas afrafoa § 1 @ for o &
FATEA-HGEAT § G HOTHTST F THA g1 A F HE AT AL § WIH
afrd o & 21 uF-@r FrEET F qAraer § &1 gfEda &
FFAT | T I ATAT GHTATST AT F fou I aifersy sEgwasq
g § a7 a-sTEEITE qiferE FA 31 ®lEEi ¥ o wiw a1
from == aifes w1 afonmg & sqms &1 & TEr s 9gar § R
%ﬂm‘l‘ﬁﬂ‘l‘ JqaA” ar g I gier
& faam a1 e ST § T o Ffawrsi w1 ada-507 qea diar § qaar
g;tam FH-AITA” 1T § I SE-TgEerEA qifer®y F it A &

T ST-ATTATIT 17 AGTaqW § | 799 AR Fifersy & wedt &1 qErare-

FIETSHT FT FT3-I0° 77T F qATAF

1. Fermi-Dirac Statistics 2. Fundamental 8. Complex 4. Atomie
nuclii 5. Bosc-Kinstein  Statistics 6. Spin moment 7. Odd multiple
8. Even multiple



Wo Wifaw fawm & wifta

AT F ey § quT qreATifas® AT #7 gaaT § Ageaqe e
£ ST wETAY g 9% WY 37 arat # faase agt 98 fear s awar

qieY F1 fra s il a1 T o it F OF ST
U7 Y I FIAT § | ARAA | 7 Y qg FHAAT o § 5 oA
FiorFTet § ¥ UF FOT g@A F1 AT 1 T e A FE g I
UF godl g | g8 aeafF fFan faofafea wifes fasm & et
¥ gaar P & o T Wifas e &1 onlt aF g8 aa7 T ST AR g |
AR FT% & dgrfas Wifqw faama & ame s wgeaqy, g aga
& wfe7 gaem ag & 5 smaww-frw & Wifas Frr 1 @ow 7 39
qESAT F T & |

ag qued & fou fF 5@ 1 § g s areonst & fRaAr R oy
g, oY iw R fau s fomdr qaueq w#fowd oF & anfa #r &
AT Qi F faw F7 QT FAATS! §1—T7T, TSI | FqFoH-fAaw
F SETe G i A qg o § i 31 P o § aXe-Ees 9]
AT sraedT B faem g #ife agi Faiefnag sEwamd 9@y g6 &
fom wfg gee-3E@TeRE a9y 9T AT g1 | faefafeey gt &
AT EFT ord 7g grm 5 fom avr # 77 W wd § swd N &
et o faeg o< srafeaa Fforr fF o s Fforer 1 S5F st S
HFEAT AT AL FA AN | A 99 faoge fargmr® § wifE a9 &
qrx FY g9 foIaAT AT IqAT T /T TFA § | FIHA: IT QT FIOTHTAT FT
T N oot =18 Iar a<r auer a1 qFA g 1 oy 7w e W+
g & Ffafeaaar & st § afves waeg § o afy et A
forar s @Y 2FT fAHOr &1 AT g | aa 92 & F Ffwred A awe-
AT AR FF ATATST AfqFT F ATET &Y AT giAvita Fwid g §
¥ AfAfEaar & s &1 FOTETS F TATHF HFEATIHT AT INE
7t &Y Avmafes w=9t #1 faay 7 § 1w #1 Fwlaw e
1 gfvifa A" & & S oW |97 afafma & 9™ § R a9 A
qreeqfea g9 &7 g9t HY HWA g Al § | 39 IR e gy oArar

1. Band spectra 2. Uniform rectilinear motion 8. Paradoxical



fremal Y a<n-aifawt it aish w1 famw ]¥¢

2 f srqasta-fagm #1 Wifas fadsw fawfafes sfaedl # ofdy aez
g ggar a3

3. fasray & qE-gifasr & T

qielt & framrame afafaa qar 997 & avon gra qafea fasme-
Tt & It ¥ aga-dr fa@eaer aweard g g € Sifeww
F oiqaw F AT SR A A 0 &1 T g F fagra g smafaw
foqs’ & daew A e STy 7 & &t T ot (( Fifs smafaa
foa W ©F soFzmare qeET-faETat # qE & o7 9 § ) qafa
yTfaee? Difean &1 wwrw w2fewr & a w1 sfaee §feaw
@rd areds § a1 ggar frw it 7 fofaa 8 away § iR g T
ant & sdfs SFpE 97 FH-A-FE 999 gfawed aw a1 "@afaa
g1 TET FHA | T AT TAAA JATHT F GHET BT QL qAT ATH A X faF
T3 F—3rai-difora’ daeq qar a-difern” @9y, W) dvwe a%
gt areT a4 @ Sifem azmmr & 3 fafew e ¥ @9 § o)
21t faea-fra ow & 9w s@iva #90 2) fFg o § ag &R
FEAT 79T g1 4 6 areaa 7 sat-gifeaw qar -diferw se-stent
@t &1 @feaw &1 uF & qwwny ofdfeafaat & sqar smat-dfeaw
IFIH FT AYAT TR-EETH TFH FT I69 L G647 § | TF faema
3| § ISt F 37 TfoFT F ey F1 IFAEA F AT AT seAriee
fifoma gy F IT T WEm o F fEm F afim e & =
FTLOT TH TLAT] F TE-FA QA1 ToFeM1 § FHEq (A@i®T aur qaqat
#Y erre whia-afag g oifew) Fg G A WFR Y S aFar &1 a8
W @Y Twar § % aor-wea fAder=t #v erderr ay |@fwa &f, feeg aaet &
et sfa-dfaa &f T gz o &1 awar & 7 F A v sdem v
gfg-sfaq g1 9 ad=t Y e @fge g 1 o IET-HoF & Sfaat
¥ g 1 sod Sgew a7 o @ fafew sfedi & 9, ok oF & anfa
F TG F FTO0 IART A W FA-J-F9 797 afowaT T Q¥ TG &
I | o Gifeuw diFew F D Tmax w7 frnfya W A qor

1. Tonised helium 2. Neutral 3. Ortho-helium 4. Par-helium

%



¥R wifas fasmm / wfta

AITAH AT T FIA F foC g9ar & a9 § fF gw uw afa &
&l F1 arff-Afea & o7 qua & AT gEd Tfa F & wr qr-Efern
F1 39 frd=w & qr greva &1 aratAfern qar qre-difeas dazat
1 7% fafaani 1 avgq & awodar fae m—fa5as< a8 quaq
# fF a-difonw ft W q1 93 A90ET OFF g &, feeg st
Hiforw f ST @t & 5% 99 9@ § 1 gEIww ¥ fagea &
T Fa@ 3W DY T F ALK & WA F fraw F7 rewr AT §
Fife T THIL FY [ FT GER-=reT 7 73 fawg qier & faag v
& aftorm &1 3@ faaw & s | faoge & g awfeat st Y
FR T T gTr gHaT &Y g1 gHar i
fApm-auraita®r #1 gaU IeHEHT I FAT § BRI A
F fagra @ ot aaF ®91 & qHET qE-LTAT AT F fagra 71 faq
oo F qEAE & 3g9 e fafew swe & @ sralq st fraw-g A
g IuF qCEET F1 AIAATS FAA F;T FO fAfafeg fagra &
Zra WY Fo-Fe aUA § AT J@T € | AL O1 agT: Tg AT Wy ¥ o7
et & TA ooy F fafww @, oA S3FIAT T aTeeiew AEE-
T F%F, AT § 9f o g1 S § 3% gafeu az W qwar s awar
2 T storfas <= & wrfaes 7 #7101 I A F qT2F AT F A FT
FHFT % g1 £ 1 g aw-uEr oo ) gaean (STeaw & fou &
faegs oF-8 TIAAT F 7 g AT ¥ quer) g Awifaw fawm
fou a3 Iuwa 7 SToaaTer ageqT v FiE w8 oy aqr w100 A8 § fF
foad oF & 9w F FgA Far’ aw g fatew faEm ot §
afcora & 9F | GO qg AHH H A oA g afate qoaTrs &
A= | (7T THTL FT G oA FT HTH F3T g | A {97 a1 ¥ Foqar 7
Y ST qFAY & T 99 T FIH & (o0 seaeq efio g1F &1 aGr-aifaay ) ag
¢ A fasg 78 & 5 saq “fafrwa-satar & fa3aa & ara
TA-LA F AT F @ET FT ITAEA FT (74T | 39 1gENT A1 F A9
7z & fF 9= ga acr-aita & gra -y Fwfoset & fam & s A

1. Singlets 2. Triplets 3. Homopolar 4. Heteropolar 5. Bond
6. Tons 7. Affinity 8. Exchange encrgies



fmmal F ada-gifEw? sit qist &1 faam R¥3

AT FIT § aF FOFTAT F¥ 7T qREAH A F gfaa 1 A
FLATS G371 F W4-9T9 I 0 ¥ I F 9w F 7o T IR F
9% Y wFT g1 9 &, et qear S9 UH-AT el & qerrer” &y
FATaT & gram &1 gt gt &7 A “fafrwg-ewt” e mmn g @
qH I H9AT FA YFK & q@i g e faofafe fafs & fer
3t ST 7 fre-ait frem sva 4@ g, feg foms aform aga a3
g1 AR & | T T g% A9 a1ty & faam & sfqam afwomw €, feg
Wi freawr (37 o1z & A g §) faoge & s e [T 8 )
UF a1 6 gAR AHeY QAT qe Iufeda &) orar & W gae fawfafed
JTTOTHT T AT ¥ AL R AT 98 g w5 aan § 5 fafafada d@qq
ATET /Wi qArelt & e #Y gardy g fafy feae st
&1 7t 78 aar 37 a2 forwmwg v £ fafaa-awt &1 sfeaa dae it
SITT ST SATHTST & UF &Y 9 § 1 UFH-HT KO & 08 q9 F1 Jrfqsar
T A E ) AR Teai F AWEAT: JOT-ATAFT H OFOHTSAT FT A AY
fafaee 7&f fFar s @=an, g ST o A wRaE-faawor fatta
g1 aFar § W fafaaa g=f #1 afeaes ¥ae st sEear & wa § @
wF-A FwforEret F ae-faawer sfterat g1 @ aa ¥ fafmasart
FT 3R ST § FOETT F FEATATIT FY SENEAT FT gEET TS &
AT E

fafra-gatt & = sreaea = it 7 (9399 STSsT oa g/ 98 aamT
=Ted & % aw-wEy st & famior 4 zavea ag e s F &0 O
OISt T qEN TS IIME TS 1 o0y § fored e owwmen §
UF-UF THFE AT § | o 2 gET RIS T UF g% ¥ fAwe
o1 ST &, a9 IHT uF Fifww frwra a= omar & foad & 9w g &
I T T TEAHT # A | fafma-gwt &7 gt & oA § 1 afer
& farm &7 qa1 799 FT ST F3F qE-AitAEr F1 wfFni & 57 fGf-
o1 & qf e g1 g%aT & | gEee} 9T oeed 4 a8 qfwew feer

1. Transposition 2. Vectorial 3. Localisation 4. Density-distribution
5. Overlapping 6. Heitler and London
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qr| 3% afFed w1 afony ag fawet 5 afg Mt s@wmt & 4d9 &Y
gfafear o € 1 a9 A fafaseiod e & A e & f&
T g § qreerfor sfawaot g1 o oo @ & g awan, e
% faada, afe aa+t #v sfafeemd faoda g @t fafaaa-gort odr g
g wwe F g fF qAmEn § srwaw gt &, feeg afe & wfis
e o ST A T FTHAV GESHT TAFAT & FGT § | AT T 4T A
T vy g #Y wafe g &1 a7 fagra grEgem oy & famtor site
JAH O Y T FSST AT FLIATE | THD JTCAN F1 T TH 457
faar ST gFar § 1 ST ZTEFOE TIATET F A § 4g ewar & fa
3T T g a9 oy foed aqw faoda sifwfcamsitars € oF gm 7
waTfae 1 0 aga sifad 7T & AT § i g A qeATE & e 7
FFU FT FTH FLAT § AT Ig TF &1 9] § IFRT &1 € | 39 €T & o797
M ¥ gwed fZ-TTTE qOET F WX ag-TIETE SAOET & d°ed ¥ fou
WY T SATEIT T SATTHIFIT 1 AFAT & | ILEIW F fou A o f-
TIHTIF 0] F1 SO | o &t ToRTorsi F 77 0y a7 AHAT § ITH @A ¥
TS S | TAW A TAF AN § FT TAFE1 & T a1 0¥ g
AT goaETET A1 FAT 1 gOEw gy, g a9 faada sfwfrmmas g
foeg a1 ¥ TFWW TR W EW A T TFR Afma T g1 3 agfeg
goaeT F1 afegras am Csfaarfed 3w § R 3 ag e
2 & fF afy srEwv fae A1 faft ) aemm & s & faose & s
STzt AT 3 g 1 afvFwes & wew g & smae afefeafat 7 2 awar-
TSt & qTH-GTE AT OAT 30 a4 St & Ford AT i F #6-4-60
413 § wfaarfza s3#z@ a1 qvere g € A § ) T ST & aee
A & AT TR F 9 7 amoifaF g A gfez g 9§ e
& A TAT FT ATIATFO AT § {FF TATEHATS v & fow o
grasar €1

famdya AT WA & St 1 itz F T syopet & fwior
TEAT ¥ {1 ZW AdrwAT AWF WreA-fama #Y sae Afew groon

1. Sense 2. Repulsion 3. Attraction 4. Bachelor clectrons 5. Vae
lency
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F7 WY frd= I &Y AT & | SAT9F ®Y H gH I Fg 99 ¢ (% afg Ry
qIATY] FT AT §L=GT § Afqatfeq sSFE1 A g€ n g Ay IaH
TrETAfaF GAISTHAT A 1 & TG R | TAT T 12 GRS AT
¥ gAfTT QIFT A a7 GFAT & FF IqH AT AfFArted 3R
UF FTESINA T & T & aT9 afiwd g1 aFar g | o T g
N—TTTF ET—FA-J-F9 JqH! GgTH TASTHAT # ZHIT | THY 956 gar
& for Tramafa® wavsrEa 71 sfeaea &1 sowgmi A fafrra-amt & et
grar & 9 3a g Y eave g o & fF e TR & a9 F g q419F-
aei a7 frequr fedY it faed’ saaeat & T HQIOeAE T TG g
THRAT | T wfafer g &1 S 9 SHT 3oag OF SHRI 8 ST
&Y 9 & W f arorfas e § TR a1 agmar a9 fredn ) =
T § FRSwAT-AGT F7 WY vt g1 A g | 9@ qF% Agierwdr
frequ qUY 938 & a1 ¥ gT0 F4 &1 TIH ST W ad I a8 qqra
faog &Y ara-e € g gFY ot | o Ag Tvee & Sarn § R ar-aitay
X ATIRT FArar #1 ag F4 fagra fFaar onems @i atfgs
I AT £ |

faeg warfy daaFar & fagra F1 a8 99 AR 99 @t S
Tzan § qarfa 3@ fagra ¥ avEag wwd ol & (T Fg-HESEr
st fesz-darawar, ffafvda-wma’, o a=mt snfr &) faqa
STRIT 9T FXA & &0 it &3 qfosrm &Y srazasar | 98 F1H e
HAAIEF ATTH &1 79 &, faeg gz aforda-wamaa azt o faem
2 o 3% quf FAT F forw onft aga afosw @<= 731 it aF ar are-
ST F AR qLH THIL T AOEAT & JfAfFT 377 Jo7Al & o2-qmAi
qIT TZ-FHAT FT 90z qfeRaA & Awa 7@ gar €1 T a@-weAr F
e foaa & ga sawd § I afafq & qur & sETe FE FH
R 3% Fo-AMT 1 FEFR & onft §Y Falw AT 9397 | 3] 9 av
g Aa-fagr’ @ waw s fafist &1 & ST FAr 93 a8
fagra foaaa Wifass snit aF sfas afdfaa a8t 9, adr-aifa=r Az

1. Vectorial 2. Multiple valency 3. Directed valency 4. Stereo-
Chemistry 5. I'ree binding 6. Mathematical Chemistry 7. Group-theory



Q¥ Wifas fama § wifa

AT H Sfard g1 T § SR IuET ggEan & s Ayt 997 geaal-
7@ A R s aws aforw free 9 § ) feg o dgrhas
Hifrs @ Ffow fafa &1 e w=ar s & o wEa-fase ¥ ag-
Fers fee 7o aul 1 qeqgq #37 1 saa & T8 fAer 1 o
ST afcoms ST €Y i § 97 qUiaT SE F % fou oy wifqest #1 w@-
Tl & ara wfaee agEnT eunfad &< ) faaia smamawar 1 S a,
AT At HEA-FAET & 7 ofeawa Ageayqul frawl & e 1 9_ATed X
39 HT AT FAY AfeF 77 TG A w1 & Pear o AT &

¥. FFieA-gifersr’

W W At F faww F7 wre aeewAm qar frewd & fae-
sfaftsg giferda Fifaay ox Y qsar sfream & a1 =8 gifers =1
e WIfas faemm & s=< awoar fae =@y ot 1 987 &9 59 A
faeqm =1 78 #= @wq 5 R & qaiew & wgwia & aifera giteEr
F 7w quT | fear qfcadq &3¢ faar &1 29 39 saAr &) T 9%
g & adraifay gra sega wfawdt # ag@ar ¥ wes Gt 9w e
FIH 3 IIETH F1 FS ATA ATA IS | AT T4 A FHU 1 SITHL A
TG | AT FY JqeqT0 Ty 2y § o sy aifa saxo-tanas
TIT = I gt § 1 faewfafesa wifewa ity & afa & @7
EAEATSAT T TCFI AT HIMT ATAT & FATR o7 1 awea faamd o saa
S A T §T & G0 g § | aveaawa 3 freg Y fafy aeaa:
7t & 5 It 3 el fadie o & fow ofq & =71 fafire sraeamsit & dw-
T & #3a faawot # fdy 4 a8 91 &0 foar s 5 g9y
afas srfaar frw faaen Y &1 forw awg aom &) afa & amg et
A9 %1 sy v eafea &< B & @arew &1 fadew v s
a1 (77 aE-aifast § ) g a8 feafq age iy ofr a1t frdy s a7
WA & FTXT FE-GiTAFT F, FACFL0 Y TS IO & JTAT, I9
H Fa0 36 Iy a1 wifaw sfeaeT owa 21 gwar § S ar F

1. Quantum Statistics 2. Boltzmann and Gibbs 8. Perfect gas
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faea 1 s AT g Zafeu 98 &1 & e saedns Ay
AT Y AT FLAT ATAIAF U 3 FF QU-AT & a1 off 779 w7y &
forw 5 srareaTeli § qATEAT & qwd faaor 1 fgam s 93 e
e 9 ¥ fou (W T sragEntt aTF AT § daw
SHTC & B1 G & ) T F (ara® #1 Teqar & FI 39 TG Aqearsif
FY TTRT AT At gt g, freg s ameraatea” Wt gt 8 )| mafe
79 7% fazama 73 @y & i g S § 99 35 T9T & 4w 4T & Ay
g T {qd g g1 | witerdy aifEE & SrAw #v Ifaaar w1 ady
FTCO E 1| 39 foream & aga @ & % que qifersry fafaat #) awear
&1 Tged Y T ¥ wwaA F o o €1 6 T egw-amEE &) g
N frar & Fatew & faew 3 o of fafas ofvmm s%e gu & fomer
o W @99 & | A9 wae afvorm @t 43 § 5 ad ara O a6
fagai®’ frofta g1 a1 & | faoafafeea aiferd ait= § a2 fogs
ST ATAT ST 97| T a7 agr faf= awem 3 v f57g o9 gw o
g 5 gawT Fren gy a1 5 Wifas oq & enfaa & fou Brar &r
ST FEten yafiaTa” §, TAEas AT Y SuAr F ) g Swi
zq s & 77 FEFL TAAT A AT 6 II-Afawyt F ody #1 fwais
AAAT I F T I A= 7 7 A 1€ 717 78 & 1 g Tariem-
fagra & T2 & wm F1 afdwa’ a1 four @R =iF & Ao F oo
F w9 § SH1 awed W v #3 fan, o a7 wmew awr f e
areT 3 3uF @l & gegeq ¥ QU afiwed § oIy & fAuais a6
TATIRST A9 graT § X 9 o § 39 fqaais & Faien-fagra g
TS AT T qIICATIOS qeamae oY §9a &1 @ §

foreg mifersra 2+t & Fiew-vq & QU fa@a & fou fafm e
FateH-yFearel § I fAFE F AR qEar 99 sEgat & fafww
Faaoit #Y et 7 GFCHST ATaRAF § I g WA I &F gH ag W sary
H T@AT g3 o g6y afseq & @3 R § S a1 qant Wy off T 5w

1. Resonant 2. Closcly spaced 3. Constant of entropy 4. Indispensa-
ble 5. Thermo-dynamics 6. Arbitrary 7. Finite 8. Condensate



¢ Wifas fasm & wfa

qfe qX F=T WETAYS SWIE TIT | §Ed qgF Y &N 48 3@ & A%
g o o & sy Y 3 FIETS F whTorEaT 2§ aten war  fF v ar
faaor G SR F TR gTRT SIS @ ST oY gW atae &
awd | faawot & fa v 58 70w fafy w1 v gae aiferda aifar
# Y gY TFaT I1 FFIfF Tg F1E FATSHT GTON TGN & | 3R |y FF af o
Ty faws ot 9 Y SecawE-fieg Y gifer ¥ afomat & g5ur fra 91
frg 398 7o X aform W faFed & | T faqo F afwe A g @@
T HT AT TS @AT 930 6 gAY fqry #Y wforerd qier & faaw v
qTeEA FIAT § AT ALY AT &R I8 T LT g2 fv afy g an-wen
TaRaF €9 § gla-afia g a9 a1 TAF srgedr § Afuw-y-a1fas v &
FfnT 1@ g 8, frg @@ faada afz & oid & fraw &1 qrew 78 Fr
g 91 g fafeq €Y g f5 7% qor-%od sa=g & §f g gW o aa wa®
T e | FforewTe 7 ge w1 difaq w@a #71 F f w00 3y g
FFaT | 3 et feafaat 7 faawont 7t sen faoge ser-se fawe
qeet feafa 7 fom afewaa-fafy £1 5w v 7z woi-fets i gifera
& am § foaeara &, fFeg S¥ gw ‘afer #r Fifer®)’ o 77 q9q § FifE
IaF1 afeqea srrae fram 7 weed w9 # fafem &1 g fafa & feu
IR afeFe-fafy Fm-amEReey aifed’ Fgerr § A 98 aa-
FifaEY greret srefors nAguirdt 7 £ wwrer ' 9 F fafga &

afz h #1919 92 A F ATEF T A7 a1 37 A1 A4 Fifed-
forat 1 faewfaftea aifers & smw-ea=il qreTea g1 ST g | ag awrhe
a1 98> ¥ &Y FT A1 gFay A7) afx Fem-faEr #1 fmiv 3w Wi aifer-
ot & s faar e @Y &R &1 ST FY Fewr-afafeat st g s
o aga & arsr-an &% g | faeg afz h s s Ay @ A A
faafafeea swmfasr & faoge fae s @ fafe sonafafear
F ZTT TR0 & fradr &7 form #@ ¥ g @ faw T g &
fomd faesfafea frawt a1 afasn” faude faamsit & gar &1 S
F fou oF Aifera F sar a9 Y aigga afwe-a-a8s" & fam

1. Transposition 2. Fermi-Dirac Statistics 3. Bose-Einstein Statistics
4. Departure 5. Compressibility 6. Mariotte-Gay-Lussac
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g fafeee A #7 srer sfus frrentt, faeg g & smame 971 fFg
i, S fF g 98y aan 9% §, arra afkfeafaat & d9-faast
F 7 mifeardra =afaFa doawa @eT g & | 39 FTI AT qaT SET
T & 1R T TETEAT 7@ FTr A Y siferk ag sy & R areafaw
i e A 4@ gl o Afwe-iudw & frow § S afeww w=w
FION & SOF g1 & (AT At A qreeafed v qar saw afkfwa
ST Tt FTI A ), T FifedH T F 9T § I AfTHA F1EF 39 § |
A FTEAfaH A1 & ALAAT F AGVT TG FT FeATIT o) AT T el T |
fovrg T & A1 & AifeafFal 1 OF-OF e gt g foawd saa
FUTHAT TATONT & FFAT & | AH-ATIRETIA FT AT FT QAT SITANT
gou-aeg-faffor’ & avam § § o wui-feis 7 aifeqdr 1 g &
faaraTe T3 & qvaeT | € | 9F gH 39 M1 & faug § §3 e F4 |

g 2@ T3 § FF wiem qiedY & fqaw 1 qrew A $391 oJa q3F
HIETHT Y ATEAT TH-GT G177 F15 G147 q4Y & 1 B3 BZ0AT gra gafeq
g AF-ATEEETEA F1 Fifeasr & HTAR A w30 a3 fafag g 5
fefy gmada’ et § oA aqgea-fafsor ) goar fem-
e & qTY QO T F N AFA § | AR e zaqr gt {5 fafeeo &
FIZTAT T F&qT ATIAT €T § AT LT @Al FMF w15aF F A A
fafor &7 sramiawr o S FT GFAY § | AgoA-fatHer 9T arE-
HTERZTEA F1 FIFEAHT FT ITAW T3+ R ST faza afcfeafq w1 =
# @ % FT SFeH faawe geaesdy faam a€t srare & s &1 S
g1 w@iF F1 faq a1 7aw 510 quia: aeafad g1 & 991 & | I 36
FIT-ATEEETEA &1 gifersr F7 W fGeer ' ¥ qude g1 oar § WX 48
T 3R A sty fagaesg a7 § fF argoa-fafer & wemi 1 a9
gy faawor @ &1 fafafeea anfeast & Sr & @t § o1 T HT0-
feiw *r a@ifersr 71

oY T FA-fetn-aiferay 1 ¥ famero g aget F wagm-
fagra g &1 T & | WA WRE-fagra F swast 7 fRud g3

1. Black-body radiation 2. Isothermal 3. Enclosure 4. Equilibrium
radiation 5. Drude
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Y ST q TRt 3 U0 Y SATERT FLA HT HAA g7 qr—=@ R FEAT
a1 famq & arem qvaedt O #) I afkFeqar ag o fF avge 4
TV 32T ST g1 A & o 57 ST vh<or § 4rg # E A
FY UF T a7 T S | T oaE- a7 giterwr atEy Y fafaai a1
ITRT FH F I ATGAT F I O H AR TeGT FA F awoar f
fieh ot | fi6 3t z@ fagra & s FioaTsat Y @ | gAY e
F s urqeit 1 fafire-gear & e § o | @Al S guteafd
¥ FTO0 TAFT A TAW@R WA ¥ agd SATET g1 ARy 91| T
aifer®) #7 faF18 g9 9 ATARGEE 7 §AF & §9 Foargal 1 q T A
fear | Paem smavE-faw ¥ o £ ) o 99 T at wOA-ElE
#) Fiferd S T AfET | A< deArs afered ¥ TR 81 9T 8
fr fom afcfeafagt § sz ag & @A 8, ¥ 3 afefeafaai & aga b
At & foed g ege-edm A6 F qwEn 9 9 g ) gaf '
T & gy § fafafed aifers ik won-feltw @ aifers
ZrQ ST AfoTET F FE FeAv-en e AGY glaT qATy o1 & oAl
& weaey # wTAT FY Aiferdr ¥ 7@ aforw 7@ ey i Segsa B
aifeqdy ¥ fasea § | 20 TS &7 #1007 48 & Fog-aXAIOE A e
S agd &1 2o 81 8 | g% Fafen-giferd Y gegar w@w F &
I A 3.2 AR St & fagrai &1 fawrg 6T ¥ quia: Heifud w9 §
FTAT TIT | GTATEES 7 & 48§ ga¥ 92 61 | 39 ¥R A
fagra & @@ afomm &t Al @, afer oA N 3o wfaw quiar
AT | gaS AfafeEa St Ffoareat sow g Y ff s & o agat a1
fAreor 21 AT | SEERw & feu wo-felw A giferdr & & afwomt
¥ IEM TW AT F A< gt F 4 5 qg A fafree-gon & aw A
A FHASI GTU IS FAITY A AT 81 qebar AR 7w fafwes
FTAT FT WA QAT Ga1 § AT @a= Zoaemi 1 51 dfeaea & T& & |
TH YHF IO fagra & AT § Y aga asv aray 4Y ag gL v oy | qrA-
FFE F TG TIWON ¥ AU LT GF TAT AT FH FT AHT FH ITF

1. Conduction 2. Jonised 3. Specific heat
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dgifaat 3§ qaadt afcmmt #1 fafas feameit & afafaa #3 f@r £
7 fot faret® Gfer sors} T o & AT I=EHT & |

Fater-AfaFT 1 T e wgeayy W% g arar &1 g faEwer
9 BYO-AY geas § a1 s T8 | fieg a7 7 s wnfae fF 57 awery
af ot & ATI-ATS 7T WY AF a9 A% A &Y @AY § | FAr-Afq-Srehar
st fafes o we<aqu geaT #Y onfl OF FIS TS AT T &l
eI

FIEH-AIRGHT & 370 AT & § gH Fao AT &7 dfeqeq 9=t F30
forgd qwTvgE F 0 F1 A F37 F fog F T AIEETEF TEF TAT]
F1 G T " oy & i s & a7 § safeaq aga ¥ goFEl
gra Hafed &Y 1 TEH T A A9 G 7 agd rwur ITAn fRar g
y. safaaed 1 AT

g9 3| 9% & 5 uF & azfa 7 sforFei F fami #t aer-aitEy
# T IH Faren-gifedt § FforFei F afwaa 1 oom &1 9E-
aga afwam fafeq § | fFeg a7 Fga 5 sfeei & saffaea @1 g
FT QUG TFCATT FTAT ATETF R gaTd aw=r |/ sifqzdifea gt 1 gw
ar guaAd € f Ffoei & afma Ay #1 graer S & fGhm
AT A I SATEATIA & GWTEAT T § | I NTGAT a1 qaq Sufeard v
& & | T TANT & T FvrERil § sqfca-frae 1 W g9EET 959
Tt | fag O ST & safrac F CorERer w0 SW @W
0T TG &1 T ST IAF §HST ATfAFAr-aeed” & faa<or qeeaT ofa-
s’ g1, FifE qa wfrewen &1 fafawg @wg g S gwer g
39 A A § A1 &S 3 7 g fafra-smt & faug § g 3% &1 ar-aifa
¥ fom famt #1 srewmw fran smmar & s & s faamt & a2 @
A &, foioere Qe & forad it #71 Sert gfoffa awsy s § s
foraar Fuit F1 STERTF TET FITIF: STFAT FNOFT TH-A0 THIS q4T g
IR R FSF A AT WA | T g gHA g ¢ 5 Fafafe

1. Leon Brouillon 2. Felix Block 3. Peierls 4. Super-conductivity

5. Nucleus 6. Limits of Individuality 7. Probability density 8. Over-
lapping 9. Enclosure
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fagral # il # safrragqar # w7 A8 §, FifF TqH graey
JTHTT F TF & 92w | Y FOEET F OF G @A F—FA-3-FA T
THA HI—FATGAT F § AR ag GWgar 4= qifaar @ areonsd #;1
fadioar §

afg gn @¥ 3 o ¥ & F© asaedl X AT A 1 Q1 ag e
2 ST f wrETsi F safraa-gaT, uasH-faw R fafaag-aat-
T AT wegwg i § afss qvaed § 1 39 di4t F gl F1 s e
Wifqw gamei @1 Gfafada smEm-aiaas § saar afys saus €7 3
wfafad fex-F1e aiqas § garda: frefid 37 A seEar g afe
fret fam g 3@ @ ¥ gewra o1 Sd Q@ AT Wfas fasa F g7
TR TA-wEeE frant #1 S e 5 an9d fawgs i §, 3aF IgAeA
FE F AT T AMTF qaESAT I &1 T |

gaR gfee-aor & ag g1 91 qFar g 6 aafez 7t wifas awon fram
F g # afew F' § (NG F w5 7) | Fforw F1 safwacd Faw @
g gfafrer g § 9@ ag faogs a3t g1 37 & 39% @R =7 Ffo-
FTeil & @19 § qreeat R R g9 STAY a3 &) I9FT sufada WY g Srar
£\ gwaa: faoafafssa fagrat & ag ama gdc &7 & Tooe J€F v a4t 4t
£ farelty P %) feafawr st &Y oeom / ag ara »ff fafza & 5 fasmg #r
aaeq wfFrett F Q0 Tt F 9 stw F, feafqaw Fat & v F, dwgw
21 SIrar § 91X 7 99 faFm ¥ sdi F arfrae a1 3y fraw 2 3 €
T4 it & at ag quar A @ 5 uw & sfa 1 wsfowe fra-a-fa
THFR OF & q9F F ATHE F OF & 937 A fqra wAr § 1 o agi av
g safraea faorge & oo &1 9T & | TIeNfes BFmgm adar wfornrsi
F GO FI& g gH IAUT 9fEaq & g A fawwt & fawio
97 fa=me % a1 g9 @ {6 Si-5a1 fasm w1 afFa sae gar Jmar §
i-cat wforredi & safaaea v aroon sfus-ufas seaee it I § )
o T AW 93at § T s o faerr aga 3o ofvs seffear
1 =g fa=me oA & fomeT s sfus gew o g awfter atsig &)

1. Complementary 2. Pooling 3. Idealisations
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q. qoT-gifast ST gHra

W 3 G & fF g & 39 TR F FI0 w4 qETqifEw A 99
TS T TEHTE gAT AT | HIEET AT TFE-T@0 &1 aafirsar 93
faame F37 § o ot &1 977 gar a1 IR A1 597 9% faearfa F W
F zem-Foi AT IFFY YA FT FEAATERAT FT A= IOTH AT AT
TETT ¥ §9 €AET ¥ & 2W T9 EAF & 757 ¥ §U TART F TOSAFLOT A
TEraar fasr & 1 o afefeafa & amaz 9z a@ o WREa & wew
a3 fF qUT-aitad & s g9 § &y & fagra &1 f @nifas
= § e fAs ST | gz ara wng e & faegne #@r a A as,
foreg = At ag € f O faoge Y 2 & Awan 1 g wew € f A sk
Fiorareit & Arafeaa afadi § samas sy eqrfad F39 F1 Q@ G0 aaT-
FifrEy & oft | 57 sEet w1 faeqa v gw afer ¢ F o A 2
TF § 1 T ATATT FrEH HT 2A-FEHAT & (50 qaE ®7 § ST §)
57 3% AT 9% WHT F wAtTq fagrea & fratn & miR sfereat
Safeqar g1 T | A% q0 T8 FrESAAd A A 7 FEiew-aA-fagra’
FY T FA FT g AW A av | ¥ o Fictaa faag-aadm
fagre w1 fwto o =mem & f fomd sama & F@ew-fag #1 faogs
waraTfas eaw fae s, feeg aafT o o Y defus grawan swifoy
& 3 gafy ga3 e aform faceard) ft @ qarfa 3% s ® afeareat
FT JTAAT FTAT T AT AT IY T F 87 F1 goar Foror weq@ ¥ &Y

1. Quantum-ficld-theory



WY Wifaw faam & wf

FFT | T IFR ¥ gaR fagra &1 Al folw 7 ok Iud aw w
T o SN A T o, fieg ag o 5O afw g Aar | T SRl
F sfeqea a2 wfas S faar mam o1 o 5@ o ag fagra o aga
feara® a1 | fg gF a1 Uar At wew a9 fF g g g9 # atfed
o7 o WY srfus =0 &7 § S&qa g & |

A HfsATsdl F FTX07 Fo Wfawa a1 &7 F Fea=9 § gahrr dR x4 0
Freatas dfufa & sifcaes & & o1 F6@ &1 & | 9 99 | AT ;W
famgs faada & | zo7 iR s &1 fow &fafa & s o a3t
w1 faswra gem &, St fa &Y Saa7 dgee FAaer § 61 8 gw s e
farg et #1 qEHOAT FT ST AT FTLO 0T § I ) ot 7e7 q¥ 2
W ¥ fou ga T 78 § 1 wifou faey 72 adt & gw wwr # garda:
AT 9RO & AT T T AT FA A 997 & | §W I AT F gEEeT
# Fa@ 913 -7 &Y @wex T FF 0T a1 98 TEIRT ALY E

o a1q gAY § foad gaw 78 fan o awar | gy wwr & &4-
fagra 7 5= & fa-fagra & faato & fou a7 #71 # fray a1, frg o
TR AT g A NS AT E | M@ aa F MB 71 g g 7
TF FTL0 A1 {7299 &Y 98 ®9 & ST aEr-qriEay § q9qer v W & qre
# oo fFar 91 1 gw 3@ 93 € F g ®9 amafada a8 ar) s s9E
I[N FAS TRy Ffowneii & fou g gwar av fawwr I wwE-AT O
Y& TZT FA T | AT A Tl F fow Iuga AL & THAT 471 THE
sfafe Saq #18 f wfuafa-gas sags faaam 8 a1, fags g
S 1 gEw fafavz & a% | Paa-fag ¥ v ) wEE-faara
Fim A e M I Az & FFEEm § go v Gy g 2
e T THF F T P Tz gFE IR g | F AN A ag &
fF ag-Hea® FreEl F1 gz d9-ATERerE Aifeadr & fagwr &1 aed
FAT & | TRED & qum s-feiw-aiferdr ¥ fradt &1 a8 | g,
SFTI-AGT ST A FIE T g AT §—IqHT AT g AT g | FoA-
FoFreit & TET FE 7 TLT LT |

T ATF FEfRET & gW 38 afom o oy fF s & v
fagra #1 fautr 5@ & fou ey afas sE@FT F A AT FE



Gmﬂf WY

for aaraifat & o smifdaa =1 51 IEwW fFar s s gan 3
g SfAf-aaT s e & oK g6 96 3T O AT o fafe
FA F AEATAT § A B q4T 3oA2HT 31 Braar a7 55w a7 g3 )
T FEAA H IIH AW A f5%F F g @AW & fagra ¥ suanr
g A e WId g waka it
feiw 71 fagra q=qa smifad f § o Sad afufaams s o
farermmet & forremt s & war & wveeq: wfies avaed g1 f6 o e o
AW B9 ¥ FW A3 9% gFaT 5 FreE o 53 F fagra & g
F1 qToA FLarer, (o Steia seammarer #fet § #ifF @3 wr
EITH T S qfarq gTd gET ST Hfafq arataw w1ad # 5 sder et
FEN T qFATE | THH AT 07T Wt Ao 73T € 5 g ed A w ¥ qww
& woi-fetw-aifert 3 fadi &1 qoq T2 §R wFE-dEa e §
ag Aoz Y AR g T AT T A T 7 o R A A ffae
FIH FY AT AAFFAT & | 3R 37 TAW a F Ao w1 9w g
7z 7 F3 far & F saiw wiem 2 feiF-wfoensi & arieq § q918—
TF T | SR qF ag WY S FET 97an § 5 & AT S sraar
AY-FIEH" TLEIL TqTH° ai—3I7 949 | fod f fels & wdfegrma &
AT -9 H-ToAT &1 /9w gt & (e e Es ), A
f& arg g wfrofe sd &1 aqes wfoFsit #1001 99 259 F GV
# T 9 AT qF Tl FT I HOH €44 A g1 qAFAI | W AT &
THTT-FAT T F1 T fFEaamsit #1 Famqe et g1 aw g1 gqE
wf‘aﬁ?a% & FaeETer 21 TRt gra AT g F FRwr wlem &
IH-TERETEA-AIfeTaT & fawi &7 e FET AET 1 BiF F OFOU-
Feg-fafezor & faaw v Scpee FaTdar F A AW F ) WA FREW F
T 9fqET F gIT g FIEW F qE g A1 Arfaehar § qrag oA fawg-
T - ot fraifa F3 a9 § St dFae 3§ TN F1 awge
FLAT g1 9 fod faga-arad e & @it s e &

1. Demi-photons 2. Complementary 3. Theory of holes
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1. Physics of the Nucleus 2. Nucleus 8. Provisional 4. Gamow
5. Schematic picture 6. Rough draft
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1. Theory of the meson field 2. Empirical 8. Isotopes 4. Nuclear
spin 5. Intra-nuclear 6. Complex. 7. Henri Becquerel 8. Pierre Curie
9. Mme Marie Sklodowska Curie 10. Mendelejeff
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1. Disintegration 2. 8-rays 8. a-rays 4. Penetrating radiation 5.y-rays
6. Complex 7. Alchemist 8. Transmutation. 9. Bombardment
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9fa & 124 ¥ qHfim g ¥ AT #) L’ Energie Atomic et Ses Applications”
AE GEE A A TARE |

10. Lawrence 11. invented 12. Cyclotron 13. Joliot-Curie 14. Neutron
15. Positron
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1. Bothe and Becker 2. Chadwick. 3. Glucinium 4. Neutron 5. Cosmic
rays 6.Blackett and Occhialini 7. Annihilation 8. Dematerialisation 9.Ma-
terialisation 10. Inertia
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1. Nucleon 2. Atomic energy 8. Nuclear energy 4. Chemical energy

5. Exothermic 6. Combustion 7. Oxidation 8. Nitro-glycerine 9. T. N. T.
10, Innermost.
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1. Molecular transformation
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1. Fission 2. Atomic number 3. Hahn 4. Meitner 5. Strassmann
6. Frisch 7. Joliot-Curie 8. Splitting 9. Trans-uranic
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21 forg wrpfas EEraiSar ¥ FTor aga AT & AT AT &Y AT A
et aaredt & weA H AT 37 faoa a<al F grasH #§ a6 g
g 98 a9 srades § 5 we-afe @ g & e & aefaw
HTT 1 FH-X-FH 39 qeAT 9% qfafaq 3 & qug § i § 1

s fre aifwa st ax @fe sme ) faeew & arfaw & 9
T At sfafrms & wm S9ares gt @ den aga
At gt ot 3T g wfafwsl & goet darfeas agear &% 9T o ¥
Fq% STAWTATST FT JIATAT ) THEAT ST Y | ITHT F1 SATAIE START
T ar | feg 933R # WifawEl & 5 a9 @ aww foun fe 9 ame
UF WATE A4 GNTEAT ITfead &) T § | a9 38 & F o fawea

1. Neptunium 2. Plutonium 3. Americium 4. Curium 5. Berkeleyum
6. Californium 7. Athenium 8. Centurium
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I A7 | A e & 7 S g9 e o & FE e 5w wae
7 & wrt F1 sEer frar 1 (i) srefe X § 9 e swenfe
Uy, 301 €69 99T § qOAT TEaT § IAHT QIR | q@H I
Wmfﬁgﬁ&mwﬁfwmmﬁﬁﬁﬁa@mmmﬁma@a
T dear 7 faemm € 1 (id) Use T Mt # B & wo@ifrm &1
ST | a7 rRifmd W Uy, & aam @ forefea & avar 81 s 22
Y aTATEE W A & A o1 g § 1 U, R @i A
F € a9 qad @ | fRQfe” ) S aw SreT @ 41 9 g Th R
T AT AR AR qrer am g G oo frey ag
FA & AT a9 A F 57 fafrat & frovwar s @ wh § s s
TAT o) § 9% R 9T OF AN TR F aw F1 fmin a7 &
arer § foad grgiom 99 god TR ¥ gEethiE ¥ A ¥ -
AT FT ITAW fFar s | 7@ forema gregie aw g o

1. Chainwise 2. Erg 8. Dynamite 4, Hiroshima 5. Nagasaki
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ST S HiE F AT T H ¢ T gam A1 | T O faeama sife-
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F & g & @ gfag@ o) A faeeema e #1 afkar w3
¥ q: ¥ fazafaarem & @l 1@ ok (93 7 F famm & ot s
AR cH|

wo fara-ag & & Ja1 T F& T AUA A3 WIE AIRE-R-
FRTST G EATTIT AR | FH FA &1 AL TG 4 I IJ=o-313f0-
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Y TR AT &Y, R fma T SFRNT weAni & i ok
aomy fraedl 7 & fFly o #9799 F awean Sfuw e €9 F I9*
araa arlt Y 1 ¢]RY F gEREwEr 7 I A ford & fog st s
gu-wary (Rfaw) fafea faar faaer s o1 “maiew-fagrm el
magomd” T frad 9N g a aeeR et fagrt 1 aweEw v
F e fFar ar 1 gdw afais U F G SR OF ATEAE T
FY AT Y dY | oA i F1 FTogHE SeAv-arey af e & g § s}

1. Dieppe 2. Lyceum 8. Maurice de Broglie 4. Investigations into
the Quantum Theory
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T frafaard fa=mt 1 grifira @ o1 s fan ) faeg fae swfeareat
F FTC0 I8 0¥ MfaFa-aow qar frafa-ass fEedl §1 awaq §73
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Fifr F1 Fa% TF (9T €7 w7 9@ &1 IR a9 915 3 fagral &
ST FATH JS-TAHEB: FY TAEST § T8 dwAST AfaFr g
g gt faei JaT fr gdagml o Semi ¥ aga aromrfas st
H IAFT AT T F FTO7 FF1ar R GFg-feont & que § e
T g7 1 Afeqed T AT 1 aE F T A= 7 SAragid ST
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23R F FE-2-ANTA A1 Alaw R Aot #9699 ‘6T gEeHr
I qrEA (BRI IfAE AFTEHT) F S AT @iw-aEd WeH
fFaT | 98 q°F S a9 FUW S e fRAT T oAt 9R33 § F 99
IhTEHY & e WY faaifaa @ 7 ik (¥R 7 oile faa & e &
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@ sfafa (3% ¥ ¥ faew g amet & ff 79 3 @
g1 3¢ ® IR A & qram” § R Ewa’ famafaemen & #%
vt {23 R ol |iF sdzge § F dgfas WMo & surareares
fraa frg @ 'R 373 & wow § 9y gear guEeE Wifaw fagrat
F oreme & fou oF v aw w1 faem R faew & ggaer w9 3
FW St HfsArEat Iaw & W ff I g FA I T99T A 4%¥3 F I
@R TRELYE F F T qr@r F1 mar F fmar e s
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1 Indeterministic 2. Bell Telephone 3. Magnetic lenses 4. Electron
microscope 5. Henri Poincare medal 6. Emile Picard 7. Sarbonne
8. Hamburg 9. Applied Mechanics
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1. Particle accelartors 2. Wave-guides 3. Atomic enrgy 4. Cybernetics
5.First Solway Congress of Physics 6. French Academy 7. French Association
of Sceince Writers 8. Kalinga Foundation 9. High Commission for Atomic
Energy 10. Advisory Scientific Council
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Non-corpuscular
Constant

Constant velocity; Uniform vel

Molccule
Supcer-quantisation
Super conductivity
Overlap
Overlapping
Scalar
Unique
Postulate
Postulate
Occupicd (space)
Super numerary

{ Superimposition

Super position

Infinite
Assymptotic
Infinity
Isolated
Neutral (eletrically)
Indcterministic
Indeterminate

Indetermmacy; Indeterminism
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Uncertainty, Ambiguity
Uncertainty Reclations
Integral

First Integral

Line integral
Integration
Sequence
Resonance
Oricented

Ratio; proportion
Proportional
Application
Applied

Transverse
Relation
Appreciable
Corresponding
Orientation
Interval

Spaced

Cosmic rays
Provisional
Intra-atomic
Interaction
Interacting
Reciprocity
Reciprocal
Interdependence
Degenerate (maths)
Centrifugal force
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Indispensable
Exclusion Principle
Excluded

Multiple

Integral multiple
Exception

Divergent

Stationary wave
Sense (of a direction)
Normal (to a surface)
Normally
Significance

Abstract

Half-vector
Half-integer

Half integral
Half-life

Gceodesic

Diffcrential
Derivative
Differential coefficient
Differential equation
Differentiation

Order of Differentiation
Concept

Damped (motion)
Infra-red

Obstacle

Absorption
Localisation
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Equation of state

Incrtia

Non-diagonal clement
Uniquely

Invariant

Conscrvation
Indistinguishable
Compatible

Immediate (neighbourhood)
Discontinuous
Irreconcilable
Incompressibility
Uncoordinated
Anomalous or complex

(Zeeman cffect)

Size

(1) Space (2) Sky

Spatial

Contraction

Shape

Oxidation

Dogma

Perfect gas

Idcalisation

Empirical
Correspondence
Correspondence principle
Corresponding; Associated
Incidence

Incident
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sTaferRar Relativity
smmaferwar, fafrs Special Relativity
smaferar, soE General Relativity
st Relativistic
AT Apparent

M Ton

Imafa Tonised

I Amplitude

TR Commission
sot-grfeay Ortho-helium
ITSHT-H (0T Alpha-particle
I Periodic

ATIT-FT Quasi-periodic
HTEAT-FTS Period; Periodic time
AT Periodic system
Jraa-Tfa Periodic motion
EIEGI) Periodicity

EIECE e Cycle

EIERIEIGT Quasi-periodic
afaswTe Invention

afassa Invented

smafa Frequency

T Charge

TaoT Electrification
WRM Electron

AT Proper

TS Proper function
TR-AH Proper value

EUR Ether

Trans-uranium
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Successively
Successive
Emission
Inductive mcthod
Open

Apparatus

Valley of potential
Application
Opalescence
Available
Admissible
Energy

Kinetic encrgy
Potential energy
Energetics

Heat

Atomic heat
Specific heat
Exothermic
Thermodynamics
Negative

(1) Single, individual, (2)

Singlet

Single-valued; monotonic

Monotonic
Monochromatic
Uniform
Identical
Altcrnately
X-ray
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Arial; Antenna
Entropy

Table of numbers

(1) Part (2) Numerator
Partial Differentiation
Orbit

Rigorous (Calculation)
Particle

Corpuscle, particle
Particle accelerator
Vibration

Curl

Phasc

Phasc wave

Phase velocity
Imaginary

Operator (mathematical)
Cartesian

Work

Causal theory

Causal bond or relationship

Time intcgral
Ray

Beam

Alchemist

Family

Family of surfaces
Family of curves
Black-body
Cathode ray
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Central

Order of magnitude
Degrec of freedom
Rank (of Matrix)
Enclosure
Successive

Action; operation
Action at a distance
Intcgral of action
Crystal

Quantum
Quantum of action
Quantum Physics
Quantum field theory
Quantum number
Quantum potential
Extinction

Alkaline clement
Celestial Mechanics
Shell

Dynamics
Dynamical
Kinematics
Dynamics

Dynamic

Kinctic theory

(1) Calculation (2) Counting
Trajectory; path
Hole

Gama rays
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TOTHSF Qualitative

nTq Gravity

TEETHY 07 Gravitation

T EF-B Centrc of gravity

meTard Bombardment

Tt Sphere

nS Spherical

7z Planct

REG ) Planetary

g Planetary

JTR-3(0] Gram-molecule

TTH-THATI Gram-Atom

afer Grating

AT Phenomenon

TEATHSH Phenomenological

qe-ag Fluctuation

aq (1) Cube (2) Solid

LERC) Density

T Power (algebra) ; Degree of
equation

I Index (Power)

o (1) moment (2) rotating

T, TR Magnctic Moment

O[T Moment of momentum

- Gyro-magnetic

U Rotation

EED Cycle

THT ATHS Cyclic integral

=qfaee Four-vector
TOFF  ATAIHTS Cyclic period
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Conductivity

Conduction

Classical

Magnet

Magneto-optics

Complex

Complexity

Zeeman effect

Zeeman effect, complex
{ Zeeman effect, anomalous

Zeeman cffect, normal

Vital

Sinc

Sine motion

Sine function

Geometrical Optics

Tensor

Temperature

Framework

Technical

Element

Transmutation

Transmutable

Corresponding

Tension

Wave

Wave-packet

Wave, spherical

Wave-surface

Wave-guide
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FCI-A1ST Wave-train

GEUE IR Wave-Mcchanics
TN, quas Wave, plane
TET-FHHTT Wave-equation
RRYEsE] Wave-group
I Wvac-front
KEUIET Wavc-number
SSAUEED Immediate; instantaneous
GlEC Incandescent
GlEIEIEED Thermionic

qria gant Thermal agitation
aratfaFT Astrophysics
drzar Intensity

T Triple

fasar Radius

fafafada Three-dimensional
fafafada @ Sterco-chemistry
@ Acceleration
@afoer Accelerator

CCIES Pressure

T Combustion
fex-w1e Space-time
fererres Distance in space
UG Orientation

i Azimuth

izt Azimuthal

e Vector

fadt Vectorial

EENTE Secular

EER] Ellipse
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egia Fer Elliptical orbit
gIEAL Telecommunication
gfoa-a% (379%) Vicious circle

3z Rigid

CECl Threshold

el Oscillator

e Oscillation

T Liquid

ga-aifaay Hydraulics

2 Matter

Material wave

g Matter wave
zau-fae Material point
geuca-fas Dematerialisation
TA-qAA Materialisation
F-AT Mass
fe® Doublet
few-3ar Doublet line
fe-azaTrF Diatomic

. Double refraction
feam { Birefringence
f-area Double solution (of equation)
g Duality
gana Dualistic
ghfas Secondary
gu Dual
T Concept; idea
g1 Current
=7 Polarisation

$E, I Polarisation, circular
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Polarisation, plane
Polarisable
Polarity

Polarised

Sound

Acoustics

Star

Astro-physics
Spinning;

Spin

Nucleus
Intra-nuclear
Nuclear

Spinor

Spinorial

Pilot wave

Nicol

System (of bodies)
Deduction

Closcd

Constant
Decterminism
Dcterministic
Indetermenistic
Rule, Law, Principle
Restraining (adj)
Elimination
Representative point
Representation
Dcterminate
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Coordinate axis
System of Coordinate axes
Coordinates
Interpretation
Introduce
Introduction
Definitive

Invariant

Proper mass

Proper time

Data

Nuclcon

Neutron

Principle of Least Action
Principle of least time
Transposition

Band (in spectrum)
Band spectrum

Term

Spectral Term

Rank (of Matrix)
Absolute Temperature
Absolute scale

Atom

Atomic number
Atomic weight
Atomic

Ultra-violet

Range

Calculation



qER g

-3¢l —

Hypothesis
Scattering

Shell

Precise

Precision
Variation

Circuit (electrical)
Complementary
Complementarity
Finite
Characterising quantity
Transport

Limitation

Perihelion
Positron
Transmission
Diclectric constant
Mutual cnergy
Interaction
Parhclium
Quantitative
Whole multiple
Whole number; integer
Coherent
Precaution
Orthodox

Optics
Photo-clectricity
Photo-electric
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Nature

Nature

Rigorous (calculation)
Throw

Trajectory

Progressive
Propagation

Potential; implied, hidden
Forced oscillation
Anti-clectron

Model

Anti-cathode

Reaction

Trcatment (of a subject)
Condition

Image

Model; image
Neighbourhood
Contradiction
Substitution
Anti-symmetric
Restoring force
1dealism

Alternating Current
Elastic

Elasticity

Hlumination; exposure to light
Theorem

Expcriment
Expcrimental (value)
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Point of Application (of forcc)
Gradient; slope

Flux

] (in size)
Expansion { (math)
Harmonic

Luminiferous ether
Light-vector
Ballistic
Prediction
Parameter
Primary
Probable
Probability
Calculus of probabilities
Probabilistic
Experimental
Draft

Technical

Prism
Obscrvation
Obscrvable
Obscrved valuc
Obscrvable
Induction
Induced

Proton

Function (Maths)
Photon
Photographic
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Fringe

Fringe, dark
Fringe, bright
Bond

Kinetics
Extrapolation
Multi-atomic
Multi-valued
Abundant
Multiple valency
Transcendental (Maths)
Algebraical
Mercury
Appreciable
Affinity
Weight
Weighted mean
Error

Physical
Physics

Physics

Retardation; slowing (of clock)

Unit
Quantity
Mean
Mecdium
Validity
Matric
Scale
Modulus
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Sl
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{ Fundamental particle
Elementary particle
Opalascence

Meson

Magneton

Matrix

Matrix, row of—
Matrix, column of—
Random; arbitrary
Randomness
Mechanical
Mz:chanical equivalent
Mcchanics

Rational mechanics
Addition

Schematic
Simultaneous

Compound;Complex (particle)

Red-shift
Red-shift
Construction

Quantity
X-rays; Rontgen Rays

Orthodox
Transformation
Linc-integral
Lincar
Perpendicular
Orthogonal
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Characteristic
Logarithm

Curve

Curvilinear
Selection

Selection Principle
Square; class

(1) Clour
{

2) Order of Differentiation

Dispersion
Refracting
Refraction
Refractive index
Rings (Newton’s)
Recalist

Real

Diagonal

Diagonal elements
Alternatively
Perturbation
Evolution; development
Radiation

Radiant cnergy
Scattering

Strain; deformation
Deflection
Disturbance

Fission
Disintegration
Disintegration constant
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faw
faQemar
faoms

Vary

Deviation

Singularity

Singular zone

Singular point
Distribution

Splitting

Electrification; charging

Electro-dynamics

Electro-magnetic System

Electro-optics

Exchange

Exchange energy

Interchangeability

Point like

Point-Mechanics

Configuration

Configuration space
Inversion

Potential

Potential valley

Mountain of Potential

Divisibility

Resolving power

Dimensions of space
{Dimension of Units

Dimchsional equation

Rare

Paradoxical

Insulator
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fafaee Foav

fogas
faza-3ar
faum  (dwmT)
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Insulated

Converse theorem
Diffraction
Diffraction figure
Specific heat

(1) Analysis

(2) Resolution (of forces etc)
(3) Decomposition (spectral)
World-force
World-line

Odd (number)
Anomaly

Anisotropic
Heteropolar

Diffusion

Discharge

Discharge Tube
Dis-symmetry
Displacement
Penetrating

Electric

Reguler Doublet
Canonical
Canonically conjugate
Formal system
Formalism

Analytical

Individual
Individuality
Subjectivism
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Interference
Commutative

Non-commutative

General
Generalised
Generalisation
Practical

Reciprocal (maths)
Derived; Derivative

Expression
Power
Acoustics
Pure case
Viscosity
Series
Sextuple
Verification
Vector
Radius vector
Approximately
Approximation
Incorporate
In same phase
Rectangular
Plane
Equality
Isothermal
Isotropic
Isotropy
Homopolar
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qeA AT
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Equipartition

Isotope

Homologous
Homologous
Attribute

Assemblage
Homogeneous, Uniform
Complex quantity
Simple Harmonic motion
Harmonic terms
Harmonic Oscillator
Drag

Co-variance

Solution (of equation)
Normal
Normalisation
Collective state
Universal constant
Theory; Principle
Theoretical; Theorist
Limiting case

Tunnel cffect

Microscopic
Fine structure
Solar System

Pastulate; Assumption
Synchronism
Synchronisation
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Synchronisec
Index

Pooling
Transition
Critical
Perturbation
Group; System
Component
Collision
Condensate; condensed
Group Theary
Combination (algebra)
Motive power
Continuous
Equilibrium
Saturated
Saturation
Coincident
Shell
Symmetry
Conjugate
Valency

Valency, directed
Valency, multiple

Principle of Combination
Constitution; Structure
Attached

Becoming

Convection
Momentum
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Synthesis
Synthetic
Cohesion

(1) Framework (2) System

System (of equations)
Symbolic
Sombolism
Numerical value
Statistics

Statistical Mechanics
Continuity
Continuum

Stable

Stationary state
Potential energy
Stationary integral
Stationary action
Electrostatic system
Conscrvative field

Macroscopic

Static
Statics
Tangential
Explicit (Maths)
Explicitly
Spectrum
Spectroscopy
Spectroscopist
Spectral
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Arbitrary

Frec electron

Free binding
Closely spaced
Arbitrary
Radio-active
Radio-activity
Denominator
Root (of cquation)



Absolute Scale
Absolute Temperature
Absorption
Abstract
Acceleration
Accclerator
Accoustics

Action

Affinity

Alchemist
Algebraical equation
Alkaline elements
Alpha particle
Alpha ray
Alternately
Alternatively
Alternating current
Amplitude
Analyser

Analysis
Analytical
Anisotropic
Annihilation
Anomalous

a-fger

qH ATHH

Tt |
I
fazous, gau-faeas



Anomaly
Antenna
Anti-cathode
Anti-clectron
Anti-symmetric
Apparatus
Apparent
Application
Applied (Science)
Appreciable
Approximate
Approximately
Approximation
Approximation, degree of—
Arbitrary
Asscmblage
Associated wave
Assymptotic
Astrophysics
Atomic

Atomic number
Atomic weight
Available encrgy
Azimuth
Azimuthal quantum-number
Ballistic

Band spectrum
Beam
Birefringence

Blackbody

qra-waT
qTIHTOTH
TTHTI-FHTH
TIATI-HTT
ITH FAT
ferar

fewrafta Faven-gear
sreAfas
TR TFgH
fFTomTast
fe-aam
FO-FEG



Bond

Boundary condition
Calculation

Calculus, differential
Calculus, integral
Calculus of probabilitics
Canonical equations
Canonically conjugate
Cartesian

Cathode ray

Causal bond

Celestial Mechanics
Central

Centrifugal force
Characteristic

Charge

Circuit

Circuit, closed
Circuit, open
Classical

Coherent

Cohesion

Coincident

Collective State
Collision
Combination (algcbra)
Conbination (chemistry)
Combination principle
Combustion
Commutative
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Complementarity
Complementary
Complex

Complex (maths)
Complex (particle)
Complex (Zeeman effect)
Component
Compound
Concept
Condensate
Condition
Conduction
Configuration
Configuration space
Conjugate
Conservation (of encrgy)
Conservative ficld
Constant (adj.)
Constant (noun)
Constitution
Construction
Continuity
Continuous
Continuum
Contraction
Contradictory
Convection
Converse theorem
Coordinates
Coordinate, axis of

I -
qUH; TH

LIRUIHEE CLIEU )

(?) wmear (R) sfoaes



Coordinates System of

Corpuscle
Correspondence
Correspondence principle
Corresponding
Cosmic rays
Co-variance
Critical (Temp.)
Crystal

Curl

Current

Curve
Curvilinear
Cybernetics
Cycle

Cyclic

Damped

Data
Decomposition
Deduction
Deflection
Decformation
Degencratc
Degree (Temp.)
Degree (equation)
Degree, of freedom
Dematerialisation
Denominator

Density
o

-,

AT, TH

ferdr

iG]

@EAar 1 #ife, @E-afe
geuea-faeea
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Derivative
Derived
Determinate
Determinism
Development

Development (of mathematical

expression)
Deviation

Diagonal elements (of matrix)

Diatomic

Dielectric constant
Differential
Differentiation
Diffraction

Diffusion

Dimensions (of body)
Dimensions (of space)
Dimensions (of units)
Dimensional equation
Discharge
Discharge-tube
Discontinuous
Disintegration
Disintegration constant
Dispersion
Displacement
Displacement current
Dis-symmetry
Distribution
Disturbance
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A, ATHOT

frafaar;  s-froffaar
fara

faaor

aw; faar
fafata
fafufa
fafadra gHFr
faramt
faamr-afost
T

faueT
faaei®
Fur-fagrqur
faeam=
faeamam arar

fasiry



Divergent
Divisibility
Dogma

Double refraction
Double solution Theory
Doublet

Drag

Dual

Dualistic

Duality

Dynamic
Dynamical
Dynamics

Elastic

Elasticity

Electric moment
Electric vector
Electrification

Elcctro-dynamics

Electromagnetic
Electromagnetic system
Electron

Electro-optics
Electro-static system
Element

Elmentary

Elementary particles
Elimination

Ellipse

)

o\ o

gy

SN 9

Ferg-srTfaTy



Elliptical orbit
Emission
Empirical
Enclosure
Energetics
Energy

Energy, kinetic
Energy, potential
Entropy
Equation
Equation of statc
Equilibrium
Equi-partition
Error

Evolution
Exception
Exchange energy

Exclusion Principle

Exo-thermic
Expansion
Experiment
Experimental
Explicit

Exposure (to light)

Expression
Extinction
Extrapolation

Family (of Curves)

Finite
Finc-struction

-0 =

e FET

FISH
Fot-fasm

afawr =t
feafawr =t
T
THEHT
AFTAT-THIFH T

afgaam

afdfag
eH-TIAT



Fission
Fluctuation

Flux

Force

Forced Oscillation
Formalism
Four-vector
Framework

Free binding

Frec electron
Frequency

Fringe

Fringe (bright)
Fringe (dark)
Function (maths)
Gama Rays
General
Generalisation
Generalised
Geodesic
Geometrical optics
Gradient
Gram-atom
Gram-molecule
Grating

Gravity

Gravity, centre of—
Group

Group theory
Gyromagnctic anomaly

-y fawwar



Half integer FT-qOTTF
Half-life Fuig
Half-vector an-faee
Harmonic EREICH
Harmonic oscillator @ JASF
Harmonic terms J&-AET T
Heat FEHT

Heat, atomic QAT FEAT
Heat, specific fafarsz gmar
Hetero-polar faoa- et

Holc ™
Homogeneous U
Homologous quEHT;  FATTTH
Homopolar qEEET
Hydraulics ga-aifaay
Hypothesis gfEeqaT
Idealisation EIEQE R
Idealism TIIATE
Identical TF-AT, TF A, THCAF, A
Hlumination T

Imagc sfafamr; afasq
Imaginary Fwfeqd, FreafH
Immediate oA, awETfos
Incandescent arqEreT

Incident srafae
Incompressibility FAqrEIar
Incorporation SIECEL
Indcterminacy arfaoifaar
Indeterminate srfavifa

Indecterminism sfrafaare



Indeterministic
Index

Index of refraction
Indistinguishable
Individual (adj)
Individuality
Induction
Induction method
Inertia

Infinitce

Infinity

Infra-red
Insulator
Instantancous
Integer

Integral

Integrat, line—
Intcgration
Intensity
Intcracting
Interaction
Interchangability
Interdependence
Interference
Interpretation
Interval

Interval (of spacc)
Interval (of timc)
Intra-atomic
Intra-nuclear
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afafqardy; frafmass
(2) d&at®; (R) owr®
EREIE]

arferrr

(2) =rF (R) =afFea
sfFaea

ST

Igas fafa

safeafaa

EEEy
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EErci)

faors (qawerd)
SIIEED
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Hax sFe
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KIERIN
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areata gt
fafadgar
ERIRIE D
exfasror
fag=e

IS
famaas
FHTAAS
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Introduce

Introduction

Invariant

Invention

Inverse

Inversion

Ion

Tonised

Irreconcilable

Isolated

Isothermal

Isotope

Isotropic

Isotropy

Juxta-position
Kinematics

Kinetics

Kinctic Theory

Large Scale ( phenomenon)
Least action (principle)
Least Time ( ,, )
Light-vector

Limited

Limiting case

Linear equation

Linear Oscillator
Line-integral
Localisation

Logarithm
Luminiferous ether
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Macroscopic
Magneton
Magneto-optics
Mass

Material wave
Materialisation
Matrix

Matrix rows
Matrix columns
Mean
Mechanical Equivalent
Mechanics
Medium
Mercury (planet)
Meson

Metric
Micro-physics
Microscopic
Modecl

Modulus
Molecule
Moment
Momentum
Monochromatic
Monotonic
Motive power
Mountain of potential
Multi-atomic
Multiple
Multiple valency



Multiple-valued
Mutual energy
Nature

Neutron

Nicol prism

Non-commutation rules

Non-corpuscular

Non-diagonal element (of

Matrix)
Non-linear
Normal
Normalisation
Normally
Nuclear energy
Nuclear Physics
Nucleon
Nucleus
Numerator
Numerical value
Observable
Observed
Observer
Obstacle
Occupy (space)
Odd
Opalescence
Operator (Maths)
Operation
Optics
Orbit
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faaw
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FEH
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Orbital Fefig

Order (of differentiation) aut

Order (of magnitude) Fife (arfefoes)
Order (of arrangement) FH; AT
Orientation e fameaTTE ;e
Orthodox ATEAFFAT

Orthogonal FEHITH
Ortho-helium EIRIEID L
Overlapping sfaearfea

Oxidation HTFRATHTT

Paradoxical faegramy; fademn
Parameter =S

Par-helium qre-gifeaw

Partial srifars

Particle For; ForET

Particle accelerator Firwr-afer
Penctrating U

Perfect gas Eicalilic)

Perihelion gtk fag

Period AT FTS

Periodic motion JEd afq

Periodicity EIER]

Perpendicular T, T €7, ARIOF
Perturbation : e

Phasc FST

Phase, opposite faqw Fom; afqws ot
Phase, same qAFST; FTHRS FAT
Phase velocity FoAT-aT

Phase wave FHT-TGT

Phenomenological AT



Pheto-electric
Photo-electricity
Photon

Physics

Physical

Physical optics

Pilot wave
Planctary

Point-like
Point-mechanics
Polarisable
Polarisation
Polarisation, circular
Polarisation, elliptical
Polarisation, planc
Polarised

Polarity

Pooling

Positron

Postulate

Potential
Potential energy
Potentially
Power

Power (Maths)
Practical
Precaution
Precise
Predicted

- 3% -



Prediction
Pressure
Primary
Principle
Prism
Probabilistic
Probability
Probable
Probable, most
Propagation
Proper function
Proper mass
Proper Time
Proper value
Property
Proportional
Proton
Provisional
Qualitative
Quantity
Quantitative
Quantum

Quantum of action
Quantum field thcory
Quantum number

(%) wram, afcam, () afo
CIEIRE IR E

/T F1 FT\ew
Faren-a-fagra
FTeH-gET

Quantum number, azimuthal feRig Few-ger

Quantum number, inner
Quantum Physics
Quantum potential

Quasi-periodic

AT T TEH-HET
Fatew Wifqsr
Farew fowa
ATIT-HeT; AT



Quotient

Radiant energy
Radiation
Radiation, equilibrium
Radio-active
Radio-activity
Radius vector
Random
Randomness
Range

Rank {of matrix)
Rare

Ratio

Rational Mechanics
Ray

Reaction

Real

Realist

Reality
Reciprocal
Reciprocity
Rectangular
Recd-shift
Refracting
Refraction
Regular doublet
Relation
Relativistic
Relativity theory
Relativity, general
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WNThs, sfsy
fafezor gt
faferor
egem-fafaoor
wreastt; Weanust
wregioar; Weamufaan
gfem fosam

ug=s; Agi~es
gg=aaT; Agf~eddar
9

qaqr; #ife

fat

ERRIG]
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Relativity, special
Represent
Representation
Representative point
Research

Resolve
Resolution
Resolving power
Resonance
Resonant
Restoring force
Restraining force
Rigid

Rigorous (calculation)
Ring

Rontgen rays
Root (of equation)
Rotation

Saturated
Saturation

Scalar

Scale

Scattering
Schematic
Sccondary

Secular

Selection principle
Sense (of direction)
Sequence

Series
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fafzres armafersaT
faefua s

fregs fag
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33; afas

e <
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Sextuple ST

Shape ATHfT

Shell #qz; @, afeet
Significant ard; g
Simultancous avmafes; awefos
Simultaneous equations ArTafeF qHrHTor
Sine a1

Singlet wFF
Single-valued TFAT
Singular (zonc) fafear ==
Singularity fafe=rar

Size JTRIL; AT
Slope EERGLE

Slowing of clock L]

Solar system IR HEw
Solution (of equation) &

Space STHTT

Spaced closely T
Space-Time fi'qz-q;m

Spatial TR
Specific heat fafarez g
Spectral Term T 97
Spectroscope SCEuCe
Spectroscopist LU R EED
Spectrum wHaw

Sphere et

Spherical wave Mo T
Spin LR

Spinning LREd

Spinor EIRIGED



Spinorial

Splitting

Square

Stable

Static

Statics

Stationary action
Stationary integral
Stationary State
Stationary wave
Statistical mechanics
Statistics
Sterco-chemistry
Structure
Subjectivism
Substitution
Successive
Super-conductivity
Super-imposition
Supernumerary
Super-quantisation
Symbolic
Symbolism
Symmetrical
Symmetry
Synchronisation
Synchronism
Synthetic
Synthesis

System (of Coordinates)



System (of bodies)
System (of equations)
Table

Table of numbers
Tangential
Technical
Tele-communication
Temperature
Tension

Tensor

Term

Term, spectral
Theorem
Theoretical

Thoery

Thermal agitation
Thermionic
Thermo-dynamics
Threshold
Time-integral
Trajectory
Transcendental (maths)
Transformation
Transition
Transmission
Transmutable
Transmutation
Transport
Transposition
Trans-uranic
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frma; @9
ggfa; a9



Transverse
Triple

Tunnel effect
Ultra-violet
Uncertainty
Uncertainty relations
Uncoordinated
Uniform
Uniform velocity
Uniform field
Unique
Uniquely

Unit

Universal
Valency

Valency, directed
Valency, multiple
Validity

Valley of potential
Variation

Vary

Vector

Vectorial
Verification
Verify

Vibration
Vicious circle
Viscosity

Vital

Wave



Wave, plane

Wave, spherical
Wave, stationary
Wave-equation
Wave-front
‘Wave-group
Wave-guide
‘Wave-Mechanics

. 'Wave-number
Wave-packet
Wave-surface
‘Wave-train

Weight

Weighted mean
Whole multiple
Whole number

Work

‘World-force
World-line

X-rays

Zeeman effect
Zeeman effect, anomalous
Zeeman effect, complex
Zeeman effect, normal
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