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<% unified field theory 15 el Tga 73| WEFHRA Frew @R IR
ARG 6 SR R o ool TeiE SIREE emAl W W Y
SR 6 Rye praiEs qafbud slaer fegxfera b o wfeaie it
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W99 (quantum phenomena) gravitation-4¥ fee WW A,
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Refime ReR  Sq@8 ReT 27 49 99w SRl o Q!
electromagnetic force ¥ weak interaction @ wifen & ZAR iw
TIR—IANS &N AR electroweak interaction! B ¢RI @ s
AT B RS SRR G, 92 717 (e @ electroweak force
frafeee 2@ wraeieR o1 1t fon «f& 2o e e 112 R
ou% AN w4 Sl Wfenbe g 90 46 ReF-S2orem virtual
particle-4q RfFstEa g —w 29, 1 #AfGie ¢ eafve waew @t Sfge
T, @R BIGEN Z I, I oS o Repre A o R e ek
eI (photon-49) Wi 1983 A (wEeR @e CERN

SEAA9NES Sfeabe-*fe7E Proton-Antiproton Collider-9 @3 3¢imG
33 T4 WY9 7, 32 OIF T electromagnetic force €32 weak interaction

@ @2 T g fon wfeafe o fenme anfde =

Pre-Big Bang Singularity: Time=0

| Electro-nuclear

force

Gravitation
1 Electro-weak:
- Strong Force

Force

Weak Force
Eleétrnmag_netic

Present Universe

fo@ 39
TEERe S supe rforce (4@ &N Ry AFFs o i S ) A
T 6o cﬁmaﬁ?mﬁnﬁwaﬁﬁmwfﬁmmt

43 #iEd ARG IS YBrE (A AT WA 51-99 4K (RN | Big
Bang-43 2% (IF W@ 107 onee @0 R swes «hl $6369
GRS (B!, G TG b RMRTHT WA (5L 10% o @1 a2 7rd
G 9 F9W@1  electroweak interaction @ (AWNIIIHE) strong
interaction @abwia wfen fEre e TAR—ART I IW Fres
electronuclear force (FFem® &, electroweak-nuclear force} | OIH




cifesemidiawi mfafes semm qiRre HiEa g s yzeibrs s e
femfoa swga @3 (o | IS 239 IRGE w<el feb—gravitation | Il G2
ol |

wial S av Sfoww FatE, wefie 59-9% 4irsl IR, SN O9F 539
e foica ey | e 9% @4a g 1070 TS | T9% «N9 O3 BN S35
a7 WitrEm W32 TS FREER T 9T ST SN @ @ SN
sfee e (T eafite «s &e) obe «fewm 2§ oR fof «ifer sivs
R A ST 2 Troe-adie R e uaibaa =fers irze e
BPena (T TS 2, S [ewEer 107 o ok offe ey fe
SFHIY e *ifE,; TF AEe TR GIF 71 | B8 SHF A feafs, @32 o1
€T BIED |

104 G TSl i =% fz=1 2 o <=1t 7w ) Gt swidReiwae Fewig
3@ | General Relativity-F ﬁ@@%{ﬁ QA 55 | e [eed W W
ST GeNTE FYAN 2o T@ Cﬂismguldnty'ﬂ’ CTR *[] TS 8 SR TG
SEEE, AT @ FHIE SN SGE W N ] 7Y

4% 7 TAFER TG DRHR (A QRN I R T = (@ TeRkeeg
AT eFforE JACe T OF IR STHSH HNE @R WP SRIE
Geeler stom, Tt [’iva Fv-Iwes, [/CS TE AR e [
Area Awies o @el00F | Weinberg-«d @8 ©igy & 91:

“The present universe is so cold that the symmetries among the
different particles and interactions have been obscured by a kind of
freezing; they are not manifest in ordinary phenomena, but have to be
expressed mathematically, in our gauge field theories. That which we do
now by mathematics was done in the very early universe by
heat—physical phenomena directly exhibited the essential simplicity of
nature. But there was no one there to see it.” (38317 4 @2 @M det @
fafem wl ¢ wfewlm swger GE et ¥2 B vl #ts (o= | 2igfen
NS WEE @ SRE W S5 A% G ARITiPelie wmiTE
FIoFefer sifdfes ST aM T W @ I AS(F AN % 3
FACS Tz, (A FEH Gy vy sirer 7R el @rell agfer Gfe

TSl SATH TR W TS 2| g mwmww @@
(?i’ﬂt?{ @911"2_ fo= 11
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5% W@ qw@@ Wl Big Bang [ WRIRCHIEET FF9 ¢ oFS Tl
TG P Wgn ©¢ LFIE FRIZ—ONE @ @S MR Inflationary
Theory of the Big Bang| @i «2 Srivel welby @3l Sz i @mewr,
@B T AT HME]

wulb &9 S TR MIT-2 S5 91Y (Alan Guth) 1980 &1 2@
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G (Alfred Tennyson) 18

TR 8 A FMWB (Doppler effect or
shift) 38

feemifeam Ao
bottleneck) 53, 54
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(Electromagnetic force 85, 90, 91, 93;
oM & Reifem wy fadh aemew

S, TH SRR (WY OIS 22, 24-27
AEEEE RfEwm e Mg
sfe Besivw 22; @ 2fFAR W oW
SI?NIAr 22; proton-proton chain &,
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wed (M. K. Das Gupta) 8, 10, 11, 62, 63
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f¥esa  (Isaac Newton) 28, 33, 34; ¥
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N85 wiat, white dwarf-93 6@ 100 &S
od e N AR YA
& 26, 72, 73

Mo dfifer a1 o (emission spectrum or
lines} 38

Areeiad @t A (blue shift) 38

AHfSBea (H. Politzer) 88

At I&@ (Pauli Exclusion Principle)
89

siefArafd (P, Parthasarathy) 63

HEFAR (puisar) Fo-GCHTTW oG ©RT 74;
Crab Nebula-d G dPFe 74; 259
«fEie Graarea, pFerrd (e W
BreTana 33 BN, @ ebu-aifeTeE TR
(@ W58 synchroton radiation 74, 75

@™ (P.J.E. Peebles) 69

eomfEmT (Arno Penzias) 67-69

TS (R, Penrose) 77

gyle A M (main sequence), AP
L |
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38 antiparticle WU (AT (1A 83; LG
IAHEE 83, B84

(&5 ¢2B= (58 (proton-proton chain)
ST Y |

#%F (Max Planck), Quantum OU§T &S
31, 109

e+« (R. Feynman) 107

coli-fare ofwmem
(Fermi-Dirac Statistics) 89

feewR(A. Friedmann), 17 4-Beoife wa,
Big Bang O 99 o9 38, 39,
41-45

A& (Hermann Bondi) 57-59

¥ (8. N. Bose} 89

TSR Afaede
Statistics) 89

FfEfdry AnaR TARGT @ 100-103; TR
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FreiE WAEAT AR 100; WSHTTE
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SR 102-103; #fwd &R assembly
station-Nid €% 41 102-103; AERj
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AAEEER o ST 101

qATE  (Walter Baade) 72

qifdeE (G. Burbidge) 65, 102

aif#= (M. Burbidge) 102

fa61 foolem (Beta Pictoris) 7%a7 SR
IFONEA WA 100-101

g A Afve wsfreeR—m (Special or
Restricted Theory of Relativity), &
6rge @EfEF IEIPEE 31, 32, 110

fe¥ @ W& : Max Planck, Einstein, Ilya
Prigogine, Heisenberg, Bohr,
Schrodinger, Fred Hoyle, Brian
Josephson, Paul Davies, Weinberg,
Wheeler, Hawking € Haldane-99 I%<]
107-112

feveg, e Bur e @@

fiffedd, it «fs {(Cosmical
repulsion force, Lambda force/ factor)
34-38, 40-43, 58, 96, 97

Fgmes, felm 31, 3446, 5660
S3TBIZH-A9 4D TCEA 34, 35; TB-Honea

(Bose-Einstein
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WoHE 35, 36; EUNoR-AfGda  WwH
40-42; Toroum-syfefes foul feg-wrea
44, 45 oscillating universe NT®& 45, 105
AN Py IR TER] ST6W 46, 47;
47T negative curvature 47

(= (Jocelyn Bell) 74

@ (Niels Bohr) 31, 110

Fe-afe f&f@@d (black body radiation) 68

LA (black hole), FB51FA 76-83 HTGH
oRE e @ TWg TR e 76;
General Relativity-(8 ZTTEA I
gS  76; Schwarzschild radius, event
horizon 77, Cygnus x-1 —8[T-F4M&
G0 B 77-78; @I HfiL-
o W FREEE wHE 78-81;
qFRE-Riead 77, 81-83

@85 (J. C. Bhattacharyya) 9

SIBAISA  (C.F. Von' Weizicker) 48

WEAEE-E (deceleration parameter) 56

TRIFHCIAS (F|[ESI93€ ( gravitational red

shift 65, 66
ZFR Andromeda galaxy, ‘M31' &1
TR (U ety g oy, IRAE o

Boiglen o orYA)

& HIEN: Geoffrey Burbidge, Margaret
Burbidge, C. Wickramsinghe, Fred
Hoyle Ze7ifm 102

waifde, foe, fegmee, R, a9 (the
universe) SRNoH =+ SR TSI
sfadie smenfImes e 20; 1000 @
HEE iRe e enfEfe 20,
TAFEG 8 FAGHA 20, 57; TS TG~
= ife 32; vy 2% o8 e, Fdive W
(critical density) 44-47 fweiféa fowl qib
s fen die efds = 50, 57
“TRREPRISE” ¢ ““ie By o @A)
wifnfarys  Rfen =rfm e 51-54;
TG ¢ AR SR @
f5f (an undifferentiated soup)  51;
ettt @i 2y, FRGAR Sy
AT 52.54; WFARCY *RAGRES 5167
(nuc- leosynthesis) 52-55, a4 fafdae
e 49 fyfe 54, Ridad-egm 7l
e, a6 0y IGEYW 54-55; [ivea
'mhsﬂ H Hmarﬁmasmw i 'ﬁa?m

inverse square law SO 55; fper WfETs
wfere syifea = 85-94;  peafem
W TR S SHe0ed e ooFhre
RS 92-94; (A ¢ WEETTR (18 @
wde A vfRdae 92; singularity-($
e 107% euee SIS 107k wemar
Tgede e foal fpdifee fF® e
AT 93 Y WY 93; 107 e s
uFy ~MIREATE THEE TST 93
wifrfAgag SHFPIeE  9NIee OIS FETH
COBE-93 A 98, 99
e oo eoifEfen a5y 100-103
wifafRey & mias s Se vy w2
106-107; TS GG Dieorf Fe 107
fegoifgso wigefgs e abie wotem
TG 108-110
wRfarERe ©§ (Big Bang Theory) B-F0=-
-3 TR s SenT 39; et o
5o Seifg 39; Fmwia-9d v =f3-
IS 40-43; fRefr-siamy 43, Sewre
(singularity) (& farea Besffe 46, 93
Big Bang 9094 tuaem S 61; €0y
TyeTon @fUe-Bema BARTS 64, @ieE-
A wPe Ay TeEfe 65; Big
Bang-3 SRR SRS 66-70:
COBE 3%-T98llz3 7] 98.99
TREieTTe STyl SRER 66, 67
WS T3ePm wwSHE 20, 30
WY (E. Mach). Mach’s principle 104
T, T, WfeFdeg (gravitation,
universal gravitation) WOHN-97 TFA-
TG 32; WEABILHA TLFY space-time 9
matter-energy-2 SsdfEmm I s
R 35 @9 32, 33; ety slomed
=fg, fqeaa s WS =fe 31-33
mﬁ; fepifes g TREGE@ 994G 89-90;
ZEwiicer afssdes 104; TRRAEE
(G) 34, 36, 38,91 YER FhT TCR
qiaell 104
nyEEie ¥ wieTEEle QI
(gravitational collapse) 50, 51,71-83; white
dwarf-49 (%& 25-27. 71, 72, neutron
star-8F CFGF 26, 72, 73, 76, black hole &9
HGY 26, 76-78, 81; (FITHWRHE *Hf@-Be
WA E W bR? 78-81
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fios@ (muon) 87

@ (A. P. Mitra) 63

("W (meson) 86, 87

¢FR (T, K. Menon) 63

ZAne ST 18, 92, 109, 112

%G (John Wright) 29

41%% (Martin Ryle) 64

FwEEé (E. Rutherford) 31

Ayrga= (D. Radhakrishnan) 63

afee-cmiRffem, @M (Radio

astrongmyY 61-70; optical window 8 radio

window $1; 21~ @fe-ogH—atomic

hydrogen-4d Goif¥feq fte=e 62; 53]

ST W REE-eTg 62; Gibe—

e wasfers erdr  Rerive

e 62, 63

Afve-sara EHfEowR@Y A FIRH Sot-

| i TN — IO Fe-esieleE  ofArE

IS AT FE 63

radio star, radio galaxy 62;

wafirs PR TugE @foe-Be feF? 64

@® (P. G. Roll) 69

aie (P. Laplace) 29

f%rca {Andrey Linde) 95

cEE (G, Lemaitre) 40-43

(AifEtomad, EUReEa (red shift) 37, 38,

43, 63-65

‘ﬂ‘:ﬁ? (Maarten Schmidt) 65

wSige 4 BaEe RM-¥g (Steady State

theory) 356-60, 8I; perfect cosmological

principle 57; %7 (47 TG TT TYI 58-60;

Hoyle-3G3 g a@ﬁa a7, C-field 59,

§0; Steady State @¥-FeS 61; Srga 46w

ferfm 64; Hoyle- 793 AN ©F Lo

70, Modified. Steady State theory 81

e WieTge R-Serfeeq  (Inflation
Theory of the Big Bang) 93-98; quan-
tum vacuum or false vacuum 95, 96;
virtual particle-9% 38 & 95; negative
energy-d4 Woed PN 95

ZFw-gaifds @Sl inflationary expansion 96;
fdafle TafRiediafes aoRes 96;
et frm o 2ed MRS
WRSR 96. 97; negative W&d 269
TSI HIW positive &g ﬁﬁ*@ Wﬁ?ﬁ
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A ERILIE (Shakespeare} 18, 111

G‘ﬂ';!"f 3<fife 41 (@4 (absorption spectrum or
lines) 38, 69

otaiGafiee (K. Schwartschild) 77

sipoifer (H. Shapley) 20

xfesta (Erwin Schrodinger) 49, 110

AF AW, %A (white dwarf) O
24.26, 71, 72, 77

wetas weefEeeEm (General Theory of
Relativity 3 GRT), ‘Wi ¢ WiEs-
BT @; 31-35, 38, 39, 41, 43, 45,
50, 51, 76, 77

¥ (CERN) s3391811%; Proton-Aatiproton
Collider 93

A& (Abdus Salam), Electromagnetism
&3¢ Weak force-99 G GFTH 40—
wEEe 93

RS (cyanogen) T TN g
69, 70

g (Meghnad Saha), GIR-STE ST
$¢; Saha lonization Equation 27

fhem @& -1 (Cygnus X-1) 77-78

Aol 26, 27, 72-76 87; TR PPIRTAISH
ArF 75, 76

% (SETI or Starch for Extraterrestrial
Intelligence 101, 102

%8 euWe SHENeEEE 10

wfawt (K. K. Scaria) 10

g = T wwdfe (Strong force or
interaction, SI} 85-87 |

%87 (Fred Hoyle) 57, 59-60, 76, 103, 110;
S T (T

&% (S. Hawking) 77, 81

gi%reiee (hyperon) 86, 87

gEewals (Werner Heisenberg) 49, 109

4" (Edwin Hubble) 20, 36, 38, 42, 47,
ofered e 9 36; Hubble's
Constant (H) 43, 56, 57; cosmological
principle 44, 57

Zhees«q Ol (Hartwig's Star) 74

Zf (R. C. Herman) 51, 68, SRC<E-AM4R
SernE 50; Kelvin 68, 69

TeP8 (Van de Hulst) 63 -

2839 (A. Hewish) 74

g (1. Wheeler) 107, 110

W (F. G Houtermans) 48
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