i et (Space Technology)

LG T Rocke unching Vehicle
mxﬂmﬁmmqﬁumaﬁﬁﬁﬁﬁﬂﬂmﬁqﬁ%ﬁmmﬁdﬁﬂmﬁmﬁa
o e #, A 79 &9 for aE # sTAvEEa ggd) #, T8 ) Tde/maow a9 FwwEd §) werwa, Fiam
TTE & WA 8 FR T TeR #1 9e w81 I Tehe & ST IUE & Heled 8 T W
HN-TA (Logistics) ¥ F& WR F A9 (Pay-load) FEd &1
Haz A $vd va SAETE ® A F) WIS (Propellant) FEA | T  weaer ¥ A F W

a9 wE 7| Wolah! &1 T4 & 2. S-HTPB {Hydroxy Terminated Poly Butadiene) 51 f& & 3 YUiEE
# T UDMH: Unsymmerical Di-Methyl Hydrazene S i U@ %8 Wi #1 7#ft Wb, 1 Yebel A sifereiiort

Ft aqff 3 wP AR w wEm o srifym &, SR R st wEEe, A ST

3z

3 WOl 1 T S I WA TE Aaga ww vga 8, a6 W feam 5o qfvea g

i Tad SR, T T Wi W ST S @ g qEm w , W 6 W

wifyn & OF ST T #1 S sl aF SR wriaaa w9 8, 6 98 3 yuinEm w1 e

FTH afys Tt w &) UW o, g S @1 o # 6 ol ® fefn F s e s & d

F guY iy fEa 9, TfE @ SEais wey WA m o oae

i 1wl F UF fAfe 7ea # s WA S €, ol ‘fafere wEm - (Specific Impulse) FEd
| T, T TET (AT 450 TW) 4 F TER W S YUIR I g 8, 3N # fafre wEm
wwd &) IETETone, 3T WOiEE #q 7 A 260 ¥ (fafre vum # own e e ) A =
wiE F 340 FFE T # fF e woiew # fog 98 9 faa @ sfuw gt §, swt sefamm
ff 3ot & afue B &

Tde F1 98 e  gara Fram w s &, 9 e wE fafea & fagia w@ @@ s 5
fogia W amaf@ &1 fadft ff o 9 79091 ©@ AN F PEEA € ITF T (Momentum) FEET
¢, stufa 98 = Z5HA AT (P=mv)

gt F4T 7§ IYWE (Polar Orbit & Satellites)

4 F I9E W@ B FE Y g QA B 9 AR ofwww e R, @ W W vy R Ry
FET (Polar Orbit) F83 #) T8 IYT8 F1 AFa F101 &l H1 3 wonwm 20-30 et g # i 3 gesft
1 A | T 200-1000 km F1 T T fora 8 g ) faqEa T@ & ANy W T S IWE
Fmv 90 fEl S (Inclination) W ferd w18 &) U6 Iwww yeaf Y =1 e (LEO)  fewra o ot
¥ ol 9@ 3 gt #Y waw /@ @ 500 o, 1 SR W fem o0 9@ T fa 7. fEA A

#1 w6 &)
T8 I9E Yot % yE | g I 9 Zfuw faen F AR ofeww Fed &, T@fw gedt o s woafem
Y @ F ARy w § EE vwE S aEa: T saEffd e S8 W i w5 E;
A FAE qgd e #, 7 wRowHw w@ f Tga @ #)
& & et fizag &1 vera 3 sfhdt A gim 2, @ 9 fiz 9ol W oamw o § e @

fafiea &t (ydta #an) o wnfta o w1 #, S fF gEEemm garER o #) @ i (3we)
1 W& T (Intertial Motion) T8 §8 3 #1 3t & it &, o ol a6 ® FRO g8 A2 HI
3 TP =TE &1 $9 YER, IUIE W A T FrdviE o1 € i e oftomd 7 € 1 waa @i e

¥ 798 @ # w1 w g

fordt oft SywE # yE Fan A Tt 0 ¥ w1 v AT q@-99 T P # sravaw
widt ; 9fF q-feew 1 (Geo-stationary Orbit) § *1fed ITE W A% UF 7@ @ @ W@ o &
(Ve 7)), 3@: ¥ W frao wfva w00 snisTga ST B g
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TE T HH T, T6 T 36 IO & 3w o ffew o - T som W fiv i
iR W §, IR W g B w ag R o d v s geh @ fed
T T o s amm FE o et o e o aw R w
FE A T ¢ 7w N W gl F oy Sl e @ feese ww w0 8 awd i

TIE I G F Wiew TR B A T E; Setate o gaf st
| ST ST, S, SR T, 1 A w v A I i e o e
TaeA, draw famm qon i avrrl 1 w1 3w afe e

| e 78 ¢ & 9 A 0w aw sl @ edEs E g0 we w e o T
il

IO F T TS F (Sun-synchronous Orbit) H @ s #, 3 i geft =1 e @ wmwm
0-900 fasfl, F e W frem vl ®) U IR faEE tEn # W 95-105 fEh ® e WO
i w1 ¥ gl -gees s g & faan e geE & en gvd o o ¢, @ sae
EEE RO R e Rt R AR R R R e R R TR LR e cReR
= 1 fol) | T we o fem swe F o g @ T WR, @ e e e aeen 6
il e W), - e w T w2 A e @
o ) T o g % el vm oy # wn T diere s e 6 o e
fomd sl w1 e fom 9 s @ T #1w wo  E R seE o Iwm e

o Fa SR § T e ) ma @, 3 i T e T e w9 e
™

V|- T e TS SwE ( Geo-stationary Orbit and Satellites ):

7% & IUE 3075 WeUEHS F M | g F waw @ @ 36,000 FEA. W FEE W g w0
wfewem w ¢, @ 7 gt el e (= 450 W) ® qeaetes B W ) ARk sow e
F PR F fom sy ofem | #R o o ww ¢ ok s T gl # fagads a
B iE T ¢, @ A W fen s ® T fer @ W wm 9t @ sne e g w5
iR T % e €, 3: T Y-EIRIT IIWE ( Geo-synchronous Satellite) FE4 §, i Weht
FH T Y-TEIA T BN (Geo-synchronous Orbit) FEd tiﬂwwm ( Equatorial
Orbit) W FEeE #1 T F ¥ feom ITE % Feia w6 @ fagEad oW @ 4 w5 Sm g
19.3 fot ¥ %1 TR TmE W oo FE 24 R F ot R, A F oy @ R wm E g b

IR, -gErETes Fan o ferm T F) Fa g Ellipical) €6 #1 3 feufa 4 wm 3T
v W frerm g woEm W T (Perigee) FEA ¥, W R wmm 250 feh, € #1 3w i,
ﬂm.‘i‘ﬁﬁﬂﬂﬁﬁ'{ﬂﬂmmt'?ﬂmW-"-L(Apogun)mi.a‘lﬁ'wxm
Fedl, = Far w feom A 1 INSAT- SR @ SR ) v w9 o il e s 2, fe
TR I S gfast F s | fwm

R—WW*@WW%?W“*W (Law of Inverse Square) & Y
A fFm = wFw ¥ SO, T I -9 (Perigee) F W F g #, A swa o wattow
3 9@ 3a- (Apogee) Fi feufa F #rn # 1 7w woll ww ¥ ¥) T A 78 g e -dw
TIE F9- W AI-Y T A T §, IR 0§ FH: FH o0 e #, o - | I9-q &
SR w73 W T T T T
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7 Y- SR 1 aRdfad ST FeR M F R e e § 9 e g @
F) T #) T R, eqatE den e s afaemefr | o 3 S gaEsd @it 1
¥ e, A TR T o ¥, W T A w9 g 9 o wett woae f T o 8w
FTn # FF T TEW IWE (Communication Satellite) W F&1 &1 T Tuye faer € aot @ 73 T
¥ T 70 U T T f I A SR A ) e W IO # 9R FTH W e
T FT § 5 doaueE) F W | w9 AR - ST w1 A s g T
T I T, FRE T 9 qE SITHeE! % M W g TR T YR A SR H
TE T T W 3 g 3 s s fag e

- S A ARG Fa (I9-+] = 250 ff, 319-9 = 36000 ) F wfvw swE
ﬁmq—ﬂu‘tmm (Gen-stalinnary()t‘nii)ﬁﬁmmmiﬁﬂmﬁmm(fimuln

Orbit) 1 AN FQ 7 &, Fored el & e foig @ vt g wee € o e @1 O R

% g 3T fapEetE % Wy Y foh | S A ¢ T T et e o 8w e

70 iom wfe w F g F FepE A o v & e fafa R e e

TN, g S § i I o -fer Fa f e sl & e F o e

fom W = B

waraut ard WrefE ( Launching Vehicle Technology ):

et TR ® TR T I Pife S § waf F@ ¥ e 79w v i e R, @A
FAXTU A (Launching Vehicle) FEA &1 7€ dreifrent wgeita aeft 1wt &, ol & wom @ =R

¥& IwE T ® ™ F

1. SLVs( Satellite Launching Vehicles- ITTE &Y T ):
. TR TE ST e Yo R
. T 3 YoieE w1 wm g R
+ T FW-T (Pay-load) 50 fFM. ¥

. T mom A Tl 1990 § ISRO * Afevh A T A g F Frer Fan i 4so0 L
F I T wifw fFm 9
2. ASLVs( Augmented Satellite Launching Vehicles- Hafiga IUME WHIT A ):
. W Y- T e 8
. T o ok 9w s @ wam R R
. T TEE: SLV T HafeA = #)
«  TEE AM-9R (Pay-load) 150 fam 31

. mmﬁqﬁaﬁmﬁmmﬁﬁr.aﬁmumaﬂﬁw%x

3. PSLVs( Polar Satellite Launching Vehicles- &t UWE WETOT AT ):
. T W e v R

. To% WuH T 3 WoieE @ A W HTPB (Hydroxy-Terminated Poly-Butadiene) o &, vEfs
siFdETE @ w0 A SmfEm TEEE g
. T G R WO ST B 8, e UDMH (Unsymmetrical Di-Methy! Hydrazene) 1
mmﬁmmwmmmm*mmmm
. v dE T faews AW @ o, w fE owewm wo f

. T Hu T d R F AW T MMH (Monomethyl Hydrazene) 741 HFFTF F W
A TS T wEm S

. psLy @ W A 1600 TR, SN A IUNE F g W wAE § 620 fFAl. A FAE W
vﬁ—wﬁmwﬁwﬁaﬁmmm%wﬁwﬂﬁ.mﬁwﬁwsoﬁmsm
aﬁmaﬂgﬁhaﬂqﬁmmmmm.)ﬁﬁwﬁafmmm%n
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4, GSLVs( Geostationary Launching Vehicles- ¥-Ttert warqor ):

T® U% fi-wig dae et &1

e 5000 T, @& & ITE &1 gt +1 y-fex wan o wfgd &6 A @md 2

THFT Yog =] faewe 991 € g €, St R pSLY F1 wem = g #1 el 39 wEE R
% AR T HTPB &1 WM 81 8, Fafeh smifan Weeiie dAlFie s & &9 4 7g e 21

T fgedra s faesm 4o € @ @, S fv psLy &1 Tt oo &t 21 srafq 3o 5@ W
% 91 T UDMH &1 ¥4 g &, @ Afedens & at W aE2em Sfaans &1

T gta T wdfus deenl wE wfed g ¢, fowd wEetE O o w1 wam 3w #
™ fafire dae 397 § dA & 9t W zfad TREeA (-253°C W) a9 SFiERE ® drR W xfEq
st (-253°C W) &1 w4m fem € 94 57 wAete S ) e o € k3
waifus Fram THz yomell g1 & 39 a@ =1 yorel fad 2% 39 =1 @ oifae & o=t &- 9=
Tq 3fem, 94, §9, Wid, S9HE T8 9Rd)

WA & iafty rdwy (India's Space Programme)

siaftyy SFEYA qu1 3udE Wil % &9 F Wi A ad 1975 § S TS STE ® gee wEqw
| a9 A 1962 ® # WA TR A 9] S fawm & ol wrdr o st s wfafa @t
1963 ¥ fia=m & fee gm T9% =/ W @62 Y90 gfaw %% (Sounding Rocket Launching Facility)
1 T F WA 1969 F AR F wwdra sfafty srHuT WeR (ISRO) F TS % wveW W fawm §
wit @ 30 T R WER 3 Hafew faam F wedm A 97 1972 § UF SaRe wEm w1 e w5 ek
9% WY € Hafen FEwE w1 S e w T s sEm saf favm @ anfl swe aey
™ 7o fasmm TR & w9 ¥ w1 w €, v&fE iy Fsewn 9o w1 aq Iwatae saft favm &
#

Teremrereiien sreferaeen ait 3ed qEt wwens A fal ¥ F FrE9R 9 7 safty e F e @
q fawfon fFm 2, 39 oW o faem # fau = @ fFa # aon fava & o= 3w =t fafv= ofaf
AT I FU T 1 WA A FThH 5 aed § 70 T 9 wEmes g0 o1, 58 A smaeg,
e, Ufeolt a9 Qe S8 wanTers I9NE HTEHE 9elY MY) 9 FTEHEI H1 b & a5 80 1 59
HEEATHS g T, 99 T 791 AEIARTE 9 I FEHH [F U W FHE 7Y AEATE T F TE
Fdwn T

Sl 79 & =EW ¥ #@ veuw % fou 9m 1 weEga 9O 9 SRwE 21 98 o e o 8
T ? T WU F GaC RG 31 29 H R 39 FUA 21 T FI AaEias @ UEE (ANTRIX),
TRHE sfafer e w1 fauve fava w F Fe @) 9w st Fewe 51 @ G a3 96 ao
9 391, AR " IR fawmaeiial 30 & w9 gvE FEEm 2
ECGtid

I0E IHIM F TS gore: 2§ IEYT B &) 9eE, [ a1 fawm ST a9 guu, §9n e
FI TEE F AU gE T 9Rda ARy FEEE 1 g6 3559 SR, HiEE SEE & FEa qen
WavA & 47§ SR FTamT W i aTd Iuerd FOET, st fame @ drifrnt S g-3amel % e
W AR T foen % e o wgEa O aen At e 8 srefd w0 #1352 S i
% fou IEl, weraw gl aun g SNURga Yonferdl &1 fasm w0 g @1 Safy WeR A 3w 0 A Fad
TAR 49 F Yo a2, afew veet | Saadt 39, @9 TS Ted S a9 G A § g e wem
F0 ° ot meaqol g furht ) sfafew | 995 9 gfa, faedt, af@, 9fa, s& g9, w@fao, g
A/ a1 @ U9 9% S YEHA & 91 § Hecdqui eIl WW el €1 39 e § 98 faEd TP
faam & TA: W e F T T B
W T J9UE JUmet (INSAT):

TG AT IIE YTl U Agasyiid a1 qgdisid Sl Yoilel €1 61 Sud s geE=r, dam
FI TAEI, SHE] & FIG0 a9 AHEEOT U6 @9 & S T g6R § R S 81 9% i
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fasm, grram favm, el dram fawm, srEh qon gEYR & WY IOW #1 TEE ol # sraed
aw garer 1 oyl faiErd sfafeg favm & #)

- w9 So H A U 39 (W) ToTe e @€ Sie] §9R Ine yonfedl § @
#1 1980 # ZvE § ¥ WA & TAR & o 7€) Fifa F oo &1, ol A § il wn mn gw wonedt
W-¥z, gez @-dz ot w-¥z o wA faomwt 175 ZiEdied I FUG §) AEILYITT ITE WONC €A H
FO| 7§ AR, Tehfersrt wanor, drm qEEe, e S ot a=e e W S6 Ies O ) e
WOTER WG aeferEe # avte weequl A § dan Iqere SO #1 T Fed weeqel geEeEr 6 &, S
T2 Hrarge I9E S % wy-wy AA-32 FEn §f 3@ & s e 25,000 /o T sfus oy gesi
HE (f-T) Fm B T

T F SR @ 9E ° 1500 ¥ oft S wwef [ g | 1 e ® afys @i A
# W w w ) T e wfe ol faeraers fan ® feg faste S Svees w0 9 SvE
% T &) W ), - 8% 1 e A s e deae % aft fasiew fafien dad swem w0
G WA B T 1 WA S qeen faed- i S9E ugde, Si o w0 d e daeil # e #, % weam
B Tl WE g Ivers FIE W arel feo e i wgmEn faen #1 e yowel ot @ ety
A § anfaa &0 v Siegye Wi aun dieEl % wem | dm et dard o g s 2
T4 draw gl fasi aen S-St fefEd ® mem @ s s qeEl w1 S 33w fag s e
<l 81 59 IR ¥ U@ & g o i wph W= w350 e wmg M #)

2 Wl & wE | 39 % qEte ol § Tt ar s qun el o Tl F s s ad
HaN W9 I FAE & o0 T gE faam wE w w5 e #) vl Iue ¥ woafy 3=
fzanire (VHRR) SUH0N %1 wera 4 draq gt sriwel 1 tes @ a1 3% vOfE 5@ $ -y
HEA TR | YR G F A wall g e 70 A 0 H den F1 wfaemEnh F 49 9 s
wom faeht #1 3T W smafe e favm s SaeEt yonet & e 9 e @ gt oo St
T2 T AT HAE W@ FE A IR A T E ) TR qg q W g § TE-A FSiEd wn
FE ¥ wEqul ghem firell #) T892 &1 walfus =9 99E 7R @ EER ® a0 6 gm ) ey
e § A9 ¥ gfE, 99 -F a9 T9UE GHER TIEV AN ¥ W@ AR T fEa eas | g
&l 1 ot T B gEmar § wF ° weg fireh #1 d-dz oin famfa @- ¥z giwdiE @ geme Q@ g
% &5 § UF 6 a6l Gu) 99, 99 A, Siefn au 92 A, S99 ® wwE @ T # sy f,
T AR Yoneh 1 ot TEe H anden sy TR § e faeh #) ue- d e w1 we | g
& T agn aefrg e e woRw, dew S T, Tl sres s wfaeraEfor aen g difre
H F1H weR foelht 1 o o= AT &g vER w1 o g #1 e g wer i | qreen e w o s
e T § g fieh #

WWWWM[MMeml:

YA BRI ety dem § g 998 3ume B8 M ¥, S uehn s ' W IvEm fay s @
¥ vow s AR ® safte aE W e st fafv= vie JE o gl @ faw o e
% wfgss 4 w0 g U@ sl 9@ o1 Wt fr dee ooy & A ik @ A wma # faa aw
M sy el & Frefefan some-smeamum- 16, smsea- 19, ssmen-ds, st w21,
A viem Iume () qun fEdde-) qa aft e @ A o T w ) (S e Tt e w
M ¥), Fretlz-2, smam ¥ (TR TN o) au s de-2 wduE § o dEn WA W #

SMARTE T B Wwa ool 1 9a § Y 399 &4 a3 e YEEn # fag w o | swEm
form s &1 Toe sfeftaa @ feooll %1 30 9@ # Aean IvEm ¥ g9 U6 GO W IR 9@ ® HG9
uE el ad foe Fam 4= S Feh 3 of e #1059 adam, S qft v A 38 @ S
4 TH W w5 A @ oA F anam @ e @) e sfefte smsmam e 1 sTam wfte @
S U Hfam wee sl w1 iy g o frm s #1 sriem ol v d v # g o svdemm
| WG SHE N ITE W AEA, G AR A5 H TEH 3K T I9E F FH FE H 99 A
% fou fifm o1 @1 1 9 YA § IR W fawe @ o ufan fm w1 uwon fawfae # w
t, ford sfaferm @ wra fosl ol sriwel ) Worm w@ A firer ael - et stiwel & |
uf=a fea o &, ofw e fewm wa fea 1 @2
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AFaieta agam:

AT YEAE A A T W iy wwdm 6w F e ot #1726 2vi/sihn @ @ @y
THE F W W TR 5y § S Ty iR faem e difre foan 7 (dgredd-d)
wa ¥ wfa fman e @ iR w63 o oy ® 400 | wm S S v fem § s st
WA 9 ot H IvE e F FEwa % Awia faewraier 20 @ @i w1 svafe IvEm ® & § v
WEH HT R

TR A 31 sAafty il F A7t Fowm 71 Ff waifia frm &) e Tareei # T i suw
A Ww Hm WAt stiwe S efee @ w1 weEn auv §) -zt ares @ avmE @ fag
AR W sty o doren F 4w wgw s fom
Ufe (ANTRIX):

TE T I SEAGE R ¢, A awm w1 el g ® fTvm # fag S8 ol w1 o m
wt #1 s 1 v v # Wa 7w smamen wiwEl F fava A g w3 F ow v o
Fadt #1 ofaw SRR | W swE # e § 3w svwr o gha wod §) 98 e @ drogee
B W] FaTY IER FUA #1 U g Ie FUT 9 AT s e @ feel-yel ® whean §
T ® 9R-TR stafeaE Frafa Wi 1 ¥R aem # faw 2000 fRL @O 3000 fRI. Soh @ s
wreEH # wgw fmm F fay fodish, ofiggn, ifm # g o aaeie fem T s sfafow, o
A sfa-enfl siwieda aom § Sy dEned & fog gia am ofr @ Ay ofew few
siafty wram ¥ wra:

form arom & weww M drfTE @ R wEd I a4 ¥ awa w5 favasdmm w9 9@ 4 owm
g ¥ Wi, wifta wE afeeam 9w v e oW € o wfre o s w5 2w ot SuviE o1 T
€, Faifew 7w wiw &1 @ 31 2 Y aten =T w9 1 Ruaum . w gwem ® 9w W o 3w
FEIYT I TS Ao ST SATA H WG T SAGEIH N F9 g H foafa § an mn &) st
A WA FRER F qgd g W9 F d@d g @ fewet 1992 W safey favm 3 e andi otefie
FHivarter faftiRe s & T FE ® e R sl sEeE it § watya srEr 1 Wy
e w9 e w1 siafte Fiiee fafiRe s@ s fammavita 2o 1 sfafte e af s, Jm
UEH, 379 Iear Au i qftomst o v Iwemy w0 w4 w1 fefa o #1098 o= 3w Pmtedt & Ay
et g 30 & fog %0 o e ITmE & R F A | f w1 w5 W R
W (Cryogenics)

A ¥ fElt g @ 250 foft & 9 % awuA (-250°C) # wEREE wEd 1 36 e oam
IGA FT AT UHASH AU I F FESTE SO ® e A fem o 81 9-feer e wam
[ (GSLV) ¥ ¥4 §11 98 ¥ wIfea §99 ¥ WOIE® (Propellant) FEA ¥ %W A9HE W R #R §) 36feAQ
W P2 57 i FENE (99 Fea € @ 7w * 192 397 § agfus 39 7@ M (Liquified Gases)
1§44 (Fuel) 701 SfHRH (Oxidising Agent) % ¥4 | swwret fman i &1 yau zfam weom a =
H 253 forft ¥ds F5 99 (-253°C) W AuT xfam sifasdion v 9 183 feift ddie & awEm (-
183°C) W o3 fwal | wufed wht 31 9 199 ¥ g w@ el whn: A 1 steiens
w1 w1 w0 )

FARE 99 A WIRE F w9 H Ao 5@ segem wd sfEeE 1 e e . €,
Hife A 7 3 W T A F e FH FOER B T I 50% T SR oo §1 wEret
THhe ¥ ¥ yoigs! # afa fra a9 @ & fog o845 1 79 1@ 39n-04) 74l (Heat Resistant
Materials) ¥ &1 9 &, @f% & so afvs Frer @9 wed &t feufa 4 o0 9@ a9 v &9 a9EE W
wyvl fFrfaty ot gare ¥ @ 9 0 5wt (o @ i g v fme S e S sEen
=1 I Il B &1 7 wTm & T st $9E 5o fave we S s (Alley) F Sl Saw amen
o g 81 ¥5F & Fmfn %1 w0 @ wfEn ) yeERIeiRin (Electroforming) #1 AW X ma 1 WS
TE F @A a9 9, St v aen sfwfERE ZH #1789 F4 (Combustion Chamber) # Tg=R ¥, ot
TH fFm & gy | 8 9. &
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FENITTH §97 % wR Td ¥ aRE ST S (F09 2000°C) B ) 3@: 99 TE W4T e
foradiar i o ot A syEren T TR B A ofaE F00 A A # @ AN g | 250 foi S
H= | ¥ 2000°C TF F1 IAR-@A T R) I w2 A=, T, d aw sStwiETE § Y6
®9 o whr F faamg # wwem ol &1 FEREE S $ g Wi e 43 TR (amh T ) s A
T %@ QA 9 % IAR-TGE HoH A6 ZE g w1 oAEw@ g 2
Jaftey FU (Space Pollution):

9 % w6 At g0 A wgew W AR 7 fAE g w5 gerh ur o 2, afes v sfate o TR
st oY T T &) sfafey ¥ wgwwr F AwEn gere: fafwor ae F=t (Radiations & Garbage) @ TR
gl #1 7% fafs T ofafy ¥ wEwE fEON (Cosmic Rays) & ®9 ¥ st #1 v Tew sfa A
TR F01 aen fae-gawta fafem i wive o9 ¥ sfaf feon = 9w e feo s @
fravet weft & aen stafartal ®1 @@ Sfesi § RGN (Chromosomes) F 223 F1 %1 T ¥ w1 21
sfafter fon & wguurrd wural | stafearmfry ® S A s wew 0 @ ufen 9 w5 s e
sttt Ft sfafte # gt F1 qe § whw Tw @ 0 s fafE w5 we e

e fafetl & stemn siafe o wet @ ot wom 3= g #) stafte o o g wefe Y TE w
fig (v w) umE, sHafty = k) o e &1 R Wi w0 @ fag 98 w1 swm fe wm #
¥ qgEe Thel w1 sift @5 sww W siaforae & Iaw! fafE Fa © wfw 50 F 5 wm h
Teel &1 78 Sifm T o w1 1 o R # A%ty ¥ FR P w9 ofom § I o s
% ITIER, 57 T FHa 10 TR AwRi fig fafv= 2 ww el e g siafta d 9 W 9@ £
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