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dommd o

9)m 1,i ^o ^^ ^a d D ^o^^

^c . tt, M. ttnmi^ c ^c . WC^cM^

e^draPri^ ot^de ^oza^dd z3ed z3ed ee^o^e^^draPdri ^z3^^^. e^draerodd t3^^^,

^c Zv 4^03 t̂iL ^, P^ Pc^P^ c^^f^PijCl^3^^^Jc^^^c7^P^e FPM L^2J^J^e^c ^I^o^^Je^j^3e)

nee e^e^ of ^ ê^draeri^ ^o ^8^t3.

e^draeri^ dez dz33:tzt ^a^F n^ot^z3o3J dti^^ O n d Z, r3raont3. utd6 ^Zt

^mc tzDhdz3e&;. ejd.raeq,^)eUdZv"P t tC nD-tO;fJ' cacc d ^ zscdtb. ^OcZafameF" t5dfzeqd6&5,

=CtA , ;!z z5t "34ot- TWc Z(;^t3 Z^ 4 c^J^uJ^ e3Z^c^^$ c^a^,lO^Jrj c^Jd 2^ r^l^0^ e^ Tj M

e^dJaerI,E)OE)CJtZ4,$=6 2 v ' ^e O^JF c^ ^ &) c^.

eJdraPri^ Jd :3 ^c^iJ Jc^ ^c^P c^dOt^7j^Od e^ O^JPJ^r &3. eNt3v^dm733 & eN ^u, dt Z t ,

d de^ r lae^ , 1^C°3 tSc7C°J6, ^fi^d^t3s7j WJ , c^dO^J ca -$t$£c7 Z^ '=D636tot= a , ^Jc^c31^

r ots t3^^ wee . utd QdJaer ^z &rz

eat) ZJPJccm . MZr1 3c ? 3d rJul z .=d Dztj t^)t^t4 z5^^03JP^ fatidO^uPM. cc c e30^p o T^"Pc^c^

e^ P$ jt3 c^ j t6t avu dzdd UtD ud.raeri3. aea3td^t'4 z.tw0 mm -ri Z3m4hq 0m9 ^a0tD 'J' ad zumv)

e e . ra j z3^^i^z^e ^oza^d e e^ c ^tj^$PO b d^ cvzod ^e^ draenz3 dV,=od c3 2aet u zrdt^.

z ^ ^dJ jz3ot^d ^do^d er Jn , Tj^zv^

ud.raerja' QVO^J JPd c)*IF nccbE Z.3CZZc^^rjF c^c^Ja

e^ ^s^, ^r o3^ 0 t^ra^^, rao^t3. d.raeri zmddoJ =tea; ac ftzpott Fo =Mo a d.fa?A,t3.

umO ttj,L, mo3m tozmdri z.>r eats t :)zndrj M, ztraol) eruz^ .; 732 j^ e)t^ rj M, ^raee^t3.

ti 8d3 5VDoZ^dmh tdd e^ z3 n^t3ri,^ dra^de^ ^3 h6. UZJ ^o$ e^ddra e;zriF ra F .

^z3e^ ^ae^Oot^ ^^a d^^o3J^ ^Oo3riiwaot e^draeri^ ^^^

ri^^s^,t p^.^^^^d^ t3P^draPri^zit^ ^zss ri^^e^t^d^ ^aoz^ e^jn e3 ^i^o^^^3ot3

L^ ^Mt sP^o e^ e^z d ^^eC T Ne ^c^ot^ z3^8^ e^dsaeri^ ^ ^ ^^^ ra 2J t3J. e^ X73

e3MZd AP c3, e^3Jt36 tO 8=1 et,^e. M ), 7'15'e,^)Ajtj t3 ttt ?I J iS1c W ^ =ZF t3CO^t (D z3.faZ d

n .ra t3ez ^ QP^r3 rah . ^ o e zv^^zi e^s^^ ^Zct4 dt bra ^N ,

8c t d ^ufJ . c^P^iJ, c^J J etc ^c^J^vaJ^c31JPc^c f^dJ 3 JOZ) rrdT e ^$.

^ra^r .̂f^ot^ t3ez e^3e dreriri^r3t^ a^rat^t3 . e^ajrie^ Ned ^a°^e3 $8P^3 t^^o^Q
d.raet T ^ v^^. z^ ^ ^^^ 73 z3Pri z P^^ t3rad , UtD z ^t^o^ , ara mot .6 zi ^n^f

iau zu 3 d ^sz e^3r3 :^^o^ ao ^ z ^do^ a^ ^ ata ^ot^ PPl^e^ r^t^

zt3e=.fa' ud.raeq^ z,o^z^e. "e^^3 e^^ e^a^a^' 'a^e^r^ot3^^ ^raraot ^rae^'

^Zozj rrad atnbrI %t eJ ^r3 Nei e^z^d^i e^ ^ a)7 z e ta. e^^a^rzi o a z^ra t3^^

e^draeri^ a a^t^erddz. e^d3'v'6fi tU3d g^tm ^n:SD fin,

t5^ mott 43ds^^z at3Je ma e%0^3 M 03mto Uct Uo^ OFF , Z,Ode zJr30,t VOdM'

Si^D4t^T^ 43d
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iE^^E-^ 9n d gb;Jo; ,zi wsad&) idoa?.e 3

t; adM3P mad a' es^t3t iu= mss' ao ^raz3^,,

uzuDdso MZ6Q t Z)(OZJtO3M6, eJaMdso ^)6, ^)^3a°^o e^ ^ ^ j, e^ so sad Zzs

s5zd moo ^toz3 s^^7ie ao ^,

^P c^03U Z3e^Jdf^P7 Z^ ee3 Z O^J ,23c7c^ Y^P^J Z3 eJ023J^c^Ja ttF2'- 73 c^c^8"^L pc3: 'c^c P^7^C J ^^J

^e)^7i ^f^^c^^l c3v`e)T o ^J2^0.^ eer ^zie) c^ uc e) zd3=^ 7 F .

'eJu^035J^^ etc J^uc fJ ^c^ai' ^auc°^J^c^JLj ^:5 ^P^c^c^Ja ^^^ c^c f1 t'^c QB^ZJU^^J. Z3P^ ^ Pe''^

c^^7jSj e^7j^u^c°^ f^c 7^ J e)Z^^e^c7rt o e3^J^ c^ ^7je c^`a ^es^23e e9^^cP3Je '2J^^b sctdj^ tt

^^ z^^ ' '^ eN X73 ))^̂ t e^n^ ^z ' ^o X11 0 'Q3Z60-t ^g 3e C3. uMzdd6a CJ U U M II M M

MM ^udn873 tJt Z6. e3J Ui&tt ZJ73o3J Z, CZ, ;^8 efJ, ^c^ -P^a7£c)r1 ^Pc i ^ ^IJ^$^'IJ^J Z3.

^P2rvC)^Z^z 'tiPZJJ a 4tZm AF^ drDwo-ttg,^ .rae X35' 'Zo= Z 71 ^Pe^ z3. 'JO

c^c^J ^r^^c^^ ^uZS" Z3P^tJ^Z F Q3r^P7i e^^^ n^iPc^c3CUJOL^ i5Z= oCS Z^$73 c)^CO6 6$

PJ2r^J^vL3. P^L^c^J 'ef ^^3 2Jc')c^c^T3 df;)P71Ze)' ZOZJ =2b ZJA ^J2iTJegai^ve^^fao ^e^d^
^ a M M ^ n

e^c^J^c^ 8oPt ; 'erU= l Zz ddd ZtI dctC Z.07J ?3'J7^ZZ lla e3mc dnot ztJOZJZJrzJ' = oc:J J^dE^P

Z OtJ ?fie A Z i^)a e^Dod ^Jon eN^LjJ^c^`a ^TJP7 2 ^23P J'.

c)tAF, ire e) etDZb Zce3 = C3nZL Z^ nz. ^°tL)CT^^
ca e3 S et e3 S M

(Dr. Diet, Dr. Quiet,and Dr . Merry man) ;^odjz)P4 Qaoz.J3 awt)= ud^e7 , 6nq

e scn=,eN^,^ ^^ e^z^^, e3 aTDtbj= ^P 8^ e^e^^3e>â o^reee^23 ^z=eObD

c3=,) ^JOL3J ^P^ NJl)^L^JL3P^e J^ e^^^ ^Jd e dL^ c3. d8 o: ^ c^T^ J. 23ec^hctc to^tJP i

6 ZM=Z3CtZ3P^$^0^ c^Jc^ ^c^P^ ei^c^a c'P73 Z3J^^$N23P , tP73 o3ap rae^23e , ^e7^ ^J 23P J, tP73 t8

^OZJJLj^ ZJ7^ t^tto hdJ3t cJ. Nome=-So2= TN"Pctc=Oi u DzZtd c^Jc^r^P23^c^so^ e7de^Bo Z3.

^O^ur^Pe^aisos^Jc^ ^ el 3-NdsoLj, c^^c Fd io U =F z.TJaZJPMcJ. uZdO 2 e^03JLjc^Ja w e e

e^ 25s^ ^r^ezaa ^d^ z3. 'u vz= a$ b 54V 'aozJ 7rz3=3. ^od^e sosd^ ^e^

z3ett zd v^drJPL^ c^25 Q ZJeJAJ O , e3= drJP=t^Ja c^^B^ J^^o ^Z3J^^ZJPMeSJf1LTJ^Z3. c^c

,DcitaOZc Lac 7j drJe7 titDa ^^J^ e) "P rye 7^ ^Oa3^ ^^J035J7jJ Z3. Zu ^ ^ Z e 75J^ ^J,

a`i^a^73r^e7rv^d^ 23Pd 23e3 dtJP7j7^^73eJ^ ^S^7i^^t3. ^e3 e)^^^P^, ^o^raP ^a

s= N o35J1h it= JULPc c^^ 232^8^uZ3 c^J 2^s ^Je^J Fe^c^J '3^eQjJJc^o c^TJL^J^uL^'.25a a u - - 9 25 a

NO Per 3 ^JO^J 7i

ezo=tẑ Da eJsic ^c ^J e^J^uJ^ e r ^vrJPa z3. f^ J ^O^urJPe^^e^c^Ja ^uIJeB

,ae3d 8e?o^De-m6. 7^)j i= TN"PF=O j^73o3Ja Zo ZPZ71-c T

e^Je c^^^ fJO^ ^, J^5 PBo^dc^Ja Q3 ^1F ^3; e^dl^Pn^ c^Ja ^c 8 L3, c^J^uJ^ TN"Pc^c^ c^Ja

Z°JP^J t3. c^e^J^ N1ll 9a07^3 P7i 713=it,sPc'^t Fc^Jt 3. cTe i^UB^7j Uj L$J Z3P^Zj eJeM TJ7j71e tJee3 tO JZTc t

cb'2 e3Oi3 ^^3 a^Jw` L3Pc^Lj e^e3P ^.O^J^7jb97^ a^J.O^T L31J^O ^vZ3. c^73O OO L3Pc7o^ li

L3J7c ^03U Z3. c^^82 C: c7' ire Z3. Z c^^F^^Q^ LS cSJ 7je c^Ja &T d 'Mttc^Ja NlU c^Jc^a^^a

^Jao^^ez3. e^z3J ^^z3os ZJ^^uL^ ^i^asz3. ^^,o^a ^2z3. z3e^e^^

6$ozbi^.;, z38o^^`^z3.

c^7^ Z3P^L^P^c^ c3^^r F c^ a;1) `mac asJ a s e3^L^ ^ e^ ^7^^c ^JOL^c caFc^7jef 7^^J7iZ o3Jc^Ja

23raPd^z3. ^iZJJ Z3P^Lj c^JPC^ &u P' Nmo3J6. c^7t c.JL,^Jd c^JB^c^.6d^ c^'5$7j

Mz^ tozJoz 7W^ta=^ ,rV JZZ^o^ = z3. U= 4e8otd at.7TFZit X23 ^3. c^73 ^`e^ais0')5J^

7^JF)c ^ ^^. ^J71 c^7^Jc^c^ 5 sPe JFO3JJc9i7j^e7jJu^Jd.

pe Z,o

4tas d dsaei^

t6t2^^ ^^80 ^e O^ F2 ^3Jc^u3 e^c^J^

lll^ 20,0
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faa@dg) boa

=Ni^ e^^zj z^^o3, a ^z ^ C1^77e^Jz3e ^rJ03J^e^c^Jd ^ rJ ^J c^Jc^J^^c^Jd z z z3. sort ^^z^o

dr^) erin .6d 5z=e3, Z&Gaj, afrnzbO riot rae o3J z^z z^^a^o^^ te)zoz otz3710

Ana ^o3JO ^i^^^ ^^sz3. z3^8^ati ^o3J^^ee^z^r^z^jz^ z3e 680 =E3t q

^zz3; ^d^sde^ ^^o3Jzz3 ^r^ra z3e^z^e? e^8^^zjz^eDzf^rae3;^zs^e^

ndn = a $^^ jz e^e^z3 U= e) oz riot dnerin steZMh trnd^O rIOS

z3^i 1 7 O ^oz^ s d s z z3. o^^z3 zf^ 3 L° ^O^FO z^r^^a^oz3 ^eM ^zsvt^

zir^^r^ra^;,z3 z3^^ z ri^od erv23 ^do^ . e^z3J e^dr^eri^soz^ o3Jlljri^ jzj ^, o3J^z3z

)dOn

zN^r^ dz3^o^d

^fl^z3^zri a^o3^jz^^oz3 z^^rie^ ^z3 ^Ti zir^rira ^OZso3^r^z3.

zizje^ ^z ^oz^o^ e^e^rae^3r^e3a^e^ J ^z,s ^oz^^o^ e^^r^eer,^e3zr^e^

= "4coimtd. uvz3 dt Z Vd^ ^o3a jz^. dtiZ6 not zzb^

33z4z.
g-z= z3n=^z t tz jtoct ztz 3da3r^e zdo zfeZ3. eldjzcq qv-so-to

Zd 'A
m03JJ N023Jd Z Oz3J erTJae boIm t UO71 MZ c O=N3. e^zD z3ea zt 2Jc^JJe ^d03Urj c^Jd 2 Oz3e tc^J3

ztecmhZ3CUD ds U071 -,mz5 o3Jmd et^tmqot ^Zvz

ode Mc z3oa)b d Me)F7f s6 '^dd=b ;^O MMN); ^z =e

e^z3raeri^ ^^z z ^^^ ^sJF bra rrEO o3r^iz3. e^dr^eri^ ^ ^a p r^oz

z3e^ tt^z ZN^ z3 tm ri ^ &Z 'z^o= nil zd z A ^oz oz

rte eon tz ^ZOZ) zsei^ mtm , tzsz p e3z^4osri.2 t tD;̂ . draeri 2nzitot

tt m doe sode3e ` ed oz^z3 2^z3J jz^J ^dr^eri^soz^ es jz^' ^oz^ ^e^o^e^tis .

^^ 25ne?rMoz^^z3.

^ j ^dr^er d ^so^z3e e s^ e^^dr^er ^de^. ^ j ^ ^zNet^o^ ^z uzv m 3geS3.

e^zjz3 ^j ^oz^ e^3e zar^o^e^ 23^e7o3J Q^ri^oz^ z^e^^zpe. e^z3^^t^o3Je^^z3 e^^zi^t 2at^,

at3 M. enx 7 zm

m
sshankar@hotmaiI com

Udraeri d deb

Cvj:`^N ..I. IIN

,z:b Frb djmiea u4 ,1= 3a&e am ei^eqtmazir^

ewe dpw

tSo) 2010
to^Ea 4 ma%?d elsaez;
cii08l4: 2



e;^Eua; end egbz:J;JOjgw -d ®aad&u ido8aig 5

detcf 4drS7I(*A ;!ttrSr toq=^

L3ĉ . c'. c:t. ^c Zee 1

ia„ e^s^ees

Tj ^ 4 z japt ti^md tz ' z8ee ^!^, The War of

the Worlds Boa ^^ozaeozbe J.nDd= z3e 8i^ $dmriePot

o't07 Tjc OOLj z)0 Z^t°c^Tj J ,f^c^O^J JNC3 ZTJ^ c^TJZ Jc^

tmz m^t (1898). e zj ^aeM ^ tJ i^3Z6

Jd $dne^. c^e^c^^Jd 23ef$^ $dTjee^c3

^ dT^..f^OZ ^J N3N^Z36 Z^f^ ZEN'. dJJ Off` N0Tju ^JOZ^Z3 C3:^Z36

aOC U0tO=Tt 3 d; t3 =L dOrla 3^'a t\

^c^'JJNe?'^O31JNt\ N^^Tie N?; Jc^J X)d c7e^T^0^JP'.

ZZt o^ e^ ^^z^ r3PNZ3s e^^^^d^ oziJ

TJ=MF ta0gtD. MtOb t F710 &>0c3 - zSJe 16, 1960,

e^Je^ ^r^ ^OrJ^Z^cS^e)o$JZ d^z^ ^^

2^^z^ c^Oc^NO^JZ36 ^N^iZ36$d c^ c^J^ ^^ ^IJ^ a^^^

Q N^ ^r^ez J^ Z3, Zro^J ^ ? e3e^Z3s $d Ti ^J^

^^cJN^. N^ ^^.JlM7 M eJd°UM.I^Z3dQ e3^^Z36, c.^J^

e^jrie^^Ja ^T^ des rah e3e^Z36i

^oz^J ^^ e &^^ ^o ^ oar c D. e3rae^^

Z!^0871e 2JZ^ i7^ 7SJZ L^J^v ^J Tj z)OS e: jrie e^ e^J7TJZ^

^3n dr3e^Z36 ^e^ z,oz^^c^or^ ^r^aoz3^7Z,o^JS3

- z3ef$c^ c^PT^Z^N^.Z^J'a^9o^JJ^^fJd. u0^3c3^ -

^z3^e^^ ^.ro^^e^^^Ja e3e^Z36 ^e^r3e JL^Bo^J^^Je^^z^s.

^0^^.^s^ °e. 2 c°^Po^tj c3r^ e if^23P e3e^^ ^oaa

o^J^Ja e^r^e^d ^e3o z3e^^i e^^dzie^t^eDoz^^razt^, e3e^ ^J,

rae^ ^J ee3 o^J^Jd ^J J^t^^J ^,JO^id ^d^Ja Zi tam, ,J a &5 a3

^o^riee3 M e3e^e^ o3Jg3ez ?aei ^Z3.

=,fc^ JOb'dJ7j6 C?N^Z36 $dFJ7jb9c^. UJcJZd

^OLj2^E ljejt°' eJT^^LjP^ c^JfJ^c^ z33e 6ZF ZJFc^nefJ£e^^vLj `^c^ e^^d^e^Zd

N3P,,,JJZ36. t-'&Dbj e3035J Jd Z^ Tje c^c^77^£c7^C°^G lne N3:^Z36 2 ^f^Z^. e^Jc^fJl°dOw ^^i0^

iddoa16s 2010

cdioeu3E3 4
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zaos. zvos d^f^P^; 3raP^e^.T3^

c^^J^t7^JA T3 2$$ tl^J ^^c% c^2 e^. P3P^os $df^Tie7O

fat G3 ozi ^dtd ot tntmttsdzttzt Qo=

nor ^i^ e z^^ wed e3e^a6

^23e1j ^dE^ J^o2^ c^L^^c3^e^7i f^Z^O^Je^Z3P;

^uOdp^d caOL^P ^cd f3e^ea^^ ^0T^803J

,z 73PZJa (1900 - 1979) ctraz3e76 ,tM (1971)

c^Pc1^j ^d$c^ ztgr37^ ^rJ$^S P8. rJO^

e^Je7P7e^ 3JPP.3 ^^^ 73Z37je?dJc^^c^J^,

7je^Je'^^SPD7c ^. ^oZ l1^l^e^Tl Z Os fJPL

No P^ dlie^ . zTJOs .l^P^ce3 z3 P3t° O^ ^
rw

Uodd $IJA i s

eJUc^^o^JJu^u73 ^d P ^°V. d^ 7ie^ &0
.l M

^fPMTj 02^z3 7iO7^Pd 60^n i . C0

CQdjzoCt tzzb 603J FPM. CtO 'Z4T1V

(optical fibre) ,jzMdnod t2z

tA8 =t J'Jd P3P 506 $dCVIV^ t=71%t

&tnr-J 2 fJO7c tl eS^'J^03Jê e^?fe) ^ JrJPJ

d PTi^ of rn &G=zmz, dt

2$9. eeP^ t5pzou
M ^J , N

P3c^J Pa) djwhTICT^, O z dmi .

-wz tot mzA tm dpi zted LJ d30 jd

23e3zt d^

Z ei3oa o6 2010

c,O7.) 3: 4

;vInqA;4- C.

e»o d c JOS. totJ, -cM, Tj(POL zvmda)0^

madd P3Pto", zoo tea ^e7= ;^o et djDi

zioms.

tmi^ det tarze3 =c otd Z^atoztozt. 8ato-t Z^

U07171OM4 2&jzv t dot tztN). P3P^^ UOCO s16

,)toL^rad

MFozv8t ^vP^c^7^f^ ^7^ P3P^Os $d7i^OZ^

nztdr TI%t wi:t U2 6. tdo:J, ca'.fJet, add .. 80PTR

e^075ê OTjT^ef G 23 oz3&3a6 tdd ;.JPP3 ct'.1rJZ3.

u6A o z j4e t

e3P^^

^rft €St u4do:bC dPtof
['^ J N M

^mt = tnt Zqz)Z rTM wdb3 . d^ tszdvZ^
o=de idhd t tott tmr=h dt Jt& Zc7i^ ,

c=e Z%Dt J3Jd Jc^ P3Pn^iC;6ZrsE)^riet 23J^73 2J0 .

,o3ozbEtdSod=oim $dm.

ma ad dsaee1



erred gbZ^ozffltd ®aad&) idO25 7

IMF e^e3oivs^ 23 . ^aot3e

=td -VIN 694.3 i;3zOae eua''

ue3o=st tozj z.mt eie;^ 06

$drie^t^ ^eM 23^^ e^e3rie

udotod 694.3 m6i.rae z3eua°'.

zftN, tam CQv. e9420d3

tezbdmd
4

e3exi'M

M23FZ^ 23a ^ej esrt^^ rye

Lnffm td, tad ^J^eZ^Ou

ever,; o ZZZ7 ev e ei: Doc'

c'Jee7 detue

^^2v^t^o3Je d ^ ^ Qo^e? e5e^o
Es 80 8d. -JDZUDd) B e d t h rteot ^

ar,^ dz.3Jd C t e3^D6 TI et -
=DJ

e^J eyrie - C nt d M) O: Jc3ae Z)deTJ=n,Z3. MOZjr

zw^^MI)Cb*dD e3etU6c^Omh. e5erio

^)dFeb;^ UJr1 ) Cn $c^ =4 etc 8^t'^ 2St

236zv^ ^Oe)0 $a3J03 eruseajt oho ^feD,

Ut6ot . V Va3J d ov, UMr10 tORMF d2 ^o3J d

urz c^ Zd02^szei, d.izdt25Ftri Et4 u;^6oz^ ^dzzh

rte ^^ z8 ^ ^d S^^oiv e^ e$ o

$dzuM . uzo;^ ^ ^o^ e3e^o ^d net ( e

^ o - e^odd ^ o^^ Do3J^ eDo^ ^e^

e^ Qo^eD 23 e3e^o6 , 2, ^oz e3e^^ ^^^s)

e5e"'Jo6 e3otd Z3$2^ U td 2-,On net e3zvm

Z .se7ddoJ. OCt*POd eru^zv^^o3^ri) 2^^0^ 230tD

Z3ed 23ed d 23s^$^ e^e3ri °JJ M. E^ed,3=od t2z; fi

(400 m63n e cf) o^^ tFt (800 j7jZ6jtn 3e 3o )

n 23ed 23ed 2)^ e^e3rie ^^se^o

^)OF 2)?d z3e tzta (eNrnc a^d ri to* z ) ^)e=d.rz,

ear Qizi â 23ed ue3o=dz3 Z3 $i^

Ue57j Nebd^ . udd e3eNU' $dmrte, Mrte). Uaj

e^^ e^sae^

WVdewO:bojv WG11J^ 23$c^ oW

iUczd) izoc =d t -,J-Dhdd2 e-q^

Z OSKi V O'ae.lzSUM

^ pie? e3e^^ abM -,zrtMri

z dB

era - lord

Ue3o3i)4d,, PQZCi6a=2b(1969).

de; icr $dM7 6Cbt t$ Mott Utup3f. zOL3e

d

o^F d^o3Jd teosee;^, 5-,Dnd eruct U e3nd

^^^^3o3)e ^ ^? mod demo' $dczrie a Zotd

teosew,^dd U6 e^^i^6 eruv

3o3r^or3J e^dd ^^eNtd e3e^^ ^r^^

d) e)4zrt z3. LASER - Light Amplification by

Stimulated Emission of Radiation. ti^dc^ d 6M

to cmtd "Qz8dmt eras e^^ era 2s^ ^o^ao^ Z3 i^

-,Jo iF-zt". e ctur $d rie^ ^er3 ^ o3^r^ ? ^aoza

^^ ^rae^^id z3$^ ^o3)e e^z Z3etodd

9 Z)r3 Z)r3o^ri o^^ Z3ea

eruzv^j ^^e^e)2^r^^ 6aTM. ero =

zaos^e^. 23^^ ^^^o3^rtJ^j^ ^ae3^^r^s^ ^r3^soz3,

=6do6zd )t teo (^r^ o ) e^^d 23ed
c,^e^02X7s 2010

c"d,Ogi)W: 4

i^02l2;: 2



8 3i2^ 9)enEd ± ^o nzd egaatls^ ^oas^

tats Rstr' ftnez etDz3 it (visible light)

Love by Professor
611

7i J cThe ^$ e^J ^ ^$03Jc^Ja
ste0Physic

w a+^, t+wt
:SO Z$etDz ^^eA zMo jtD e3 ,1z3^

eru^3 (spontaneous emission)

zaed tjj=r106 - e&odd 6 rive) - DZ^M eZt$J dod:^

0

eetd Ler3o3te e^riz3e ot3e e^ ^Zoz)

(1917). fi e^ d trz ^

cc neat t,rzza3=^

Qaozb6 ^Zot:^ Mz en. rseri

mẑ 6 u6dsod 68cd ctJa nzn add,

^ze3 "71%t - ^ro3J^^ c^'a8? c^`^iJ^dJc^ = t4 zvi^o^JJ a - ^5s ^^ e 2t6q - z^deDf^

rgzdri off. ao3.r^ot3J T5^o ^mF J t3 eras e^,^ t5tsp (stimulated). erui pezilc^Jot

$ J3ri . riceD ae3 roc ^^J7i J a 3 ^uJ02^J.
a J

e cJ^J

Udd6 Qzdde ^dt Cze3^Jri^tpd, o^dd ttoteD 8
J

^e^rie^ ^a^JJ^riJ^t^ z3edz3ed 'ne?

^vJOZ^r^OL^ ode c£l) e^^^0^ 4o^LjL

= Zip Nztzu ;ki3 (ground state). uc^d e c:b

&er3o3te Idzzkn?) ). ^ze3 ti zt 68 t n"otiv

Je6it e34)t t$ tJ S -ZM- riZsd i37t njzi J J - d$

?"hOz ,U= - dict a z$stDct cA Z$dmt

e3e3=t 400 7%3.fae ZJa3bc)od 800 az6i^2e ---JcUz:;6LI)
zus'r3z^z paid Ut3 r3.faezd z3Onrttt3.

zsva^, e5tdCiod zddm JZr^ 6$=*a UVQnM 7I,

,ze3%idJri ^^ d c^J i^7od Jeep zu^o^J .

erut,et 43 (excited state)

'AA F^6 MZ71. eJtd tdmm nt zzh ode

3o^e^derdt^. ^Nri^ Qd^o^^J^ ^eez3. yeti

2vode^ Zvot i^^ ^^o^Ja ^^et ^e3 c^DLo e e^^

dJiodi^^^ 2i$^ z3 fit^ri, d^ ^dt d$

Ti c^ Jc^fe ^S o b e^o^d e (e^odd ^$de^)

dr^^de^ z^t^Jritori^t3. d$t^J

e^o^dd e^e^oz^^, efu2v^rir^ ^$d ^eds^^e^

(ultra violet) uzom utto (infra red) e:qzim d

adIS0)EYS 2010

A'O3^X3: 4

e oaly: 2
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Q9a@d,AD NO85E9

^t^^v^c^J^ ells Ccgvc^ c^J^u ^i c Pic c^Tl p^ 7jJ^v.

eJC P^3Jc^)7t J Z OZ3P ^ O^JP7Tv7t^` ^C7 ^fJ^J i

a.
,

oaf

,

'3e c w

ec"J,c
6

'NBC ^^1.L4 ;W' r^JIe^CJ ^J^WU ^C °VC^J G^C I I^V VPNV

1928061 zN FAO CbMe6 C7vdcclz rfF (1812 -

a31JP^c^Jti1952) so^O^d jm o^Mmz

c Zv zz 3`v^LjZ3, .^if^ e^C37t c^Ja elUS P ^^u c^$Zj c QOLjt

`^q, ;=QFAj ttloo cl

^sz,UDOLf 09,= (1939). c)^ctmr P5PNo ^aOw

z33^ N (1915 - ) e, eA^Z ; ,,ze)o2Jo

t -cl6 f:C, 60Z^3 cl t33 hN, w,s cv' Z' C3°

^,OI^PicTuJO^J^C7 ea. ^Pc^^ 23tj02^Nic ^^L^c^P

ct..;cT.ic.'a^J.`,t sJc Jt6 &PZ3Jo c`^O^.;ou9- 2S021J7t

^CJ.)U FEC^ M ^^^ GTJV W 9 nc . cif dort uOm

^8 cJ^iIJ,PPa^i03JJjL^i^ 2 -x C3

;=Z^F. 2 a (^orio 71oL^) ctnb

N raPi SPtio eat e3i FzYl Mc e (1921-1999) 2.-J

m

&nd asae

9

c^c gor ^2^73 ^iTJPL^ ^J c fJP PC'c^^ eN^L^J fJOL^^J.

Z3 7^ Z3P7tc^ eJZ d7t o e^ e^eMP i^^c^ ca^0$c^°

Inc c ^O.j '^: c^ Nc^J 7^ ^c 8 ^ufJF^JN^uJ. cSJa` Pic ^°

c^c^Jc^•A7ie^e^ e^c3PM PsJj^uSc^c^^c^ 2,)l^ ^c^af`^' 2J^L3".

eJdi:tJ t=Fr ut-') Fb JO^J^u^i e? c^`N

eNc^a ^Fc o^c^D. c^c^JF^O X PJL3^J. ea dP' e a

2^ Nr p e^ raP^o^r U;^t) Plot ^)Patl 1.25

No ^JP^30s e^C3O c 3dDX 4 c^^>^JJ,Pc^Pc ^$dmzm,

23 : ^tN es ^^^ P^^ zoct ^ d =.

c r1 C7 ZaCd 770&JW07uV=71 `^n^t^^ ^ ZJ737t N7

DC7 06 idM- iSj L3uO^JJ& O^J U^TJZ$Ja^.

e^^^ 23 P3NF e^i^7t ^u^ ^L^JC^. f^7tf^PZd

uzzd 7^.;8=MD. uoo Ot' iv iJ^vC c^`^ Z Z3F

C3P;J P3PNL36 $^£'G 7j NBC ^.i V..iN NF73

^TciF£c7^P; L^t^Tt, C^ j^ys NOc`^TJP^ScSJJO^ ^C7

^zo2v CatO6 io3rvPi O6 ^

42010

ci0ailf3: 4 F



10

e3ex^'

P3PN 3^ °v̂ ^Jw ^ £^c cJw`^ c^ ^J^NJ C7 0 1 D wZ i pP Oi~iJ

xrP A e;zu J ^,^.^^ Nu^s3P^r

rJ^L^i e o ooi^i ^o ^Po orb Z ^^z ^e^

m,ArJegd ;=Z Zit,, i^o8d Nuht 7m 2,mL F

z3:71c zP8 u o zz

T^^L^ ^n'iL^^ ?x^PP^0 ? P^^^ 3^3 3 ^iO TJPZ c^

^O IJP c^ 0T QT^Zv 5N NOS rJPi crJC^ NPR eie^

Z^ P it disc ZO A 0 i3.nL^c3Oiz6

cJ^^uc^J^ 7^, c^` 3J cP P:P^ ^'J^ iuc36 ra

NCuJ^u`. c''J7P ^^ue^e tl C3P^ 36 ^^ 73 .^i fJ^^r~S.

c^7JcJ^J 0 37jvj ^c ic^Fv J ^ t^P^ ^`^c^^c^'

c NL^ e^07^^ 7T ba, efJ ^FJ ,. ^U^^^FJ^J T
f.. K

3^ ^0^3c^J:b O uoi = -f);vZto j Z t =2Z Z02) zZdeCJ.

e^L^cSJ,Ztbh ^J^oiJc7^c ^^ cSJc^ ^JL^JSd Pte. 7^ 0^

-t0ZZ dj^n to"- &,o= z;ca== t03' w ciz z^(fJ

mc zb. ; c'k o3JOg PdmhMMIz , 694.3 c73trze

1

e^^C1^J ^J ^Of^Pc^ P:P^^^ c ^JifP:s^s^J^c^TJ7^

JNL^^J. v^T7jP3P PN^ ifJt7^uf^iTi^ :2P^^7jJ

3
U 1 f"!

^^^^aNz3 ^ ,r z ^ r3r^e^e . J ^^lJK^J w0iT1 $Zt

c^)£c^O t^ ^P P3P c^ c^ , ^vN3Pz 7 ^a T3
W K G

MiSoa 2010

,7',A3 4

E^Eui^F&3t5; Z^

t iZuAj=J. e; 196o, ext1 . 307 916 w,^L3m=&

MF) P.3P^i36

o71 r,,7^ ztv N0 2 :;o

e;za t5eDzNm c3°' (1929-)

11 )6L z e (1930 - 2008) dr.F7zv6 3UotbZ

8oPP70iJ ^ c^0$Tu :^^:: 1 '^' £^iJOL^ iP^Oc

o;ud Z,02^3 nZJF d6Cjt Z r

P3P^^. ^^^$POcb dor M eTJ^c^a Z^ O^P^^Jc^ g4

i'fJ.T:.V 1W (1928 -).

- i d 2-r^ ^o^^ ^N, G rah ^o ^Po a07^

NOvTJPziT:lO^J^ J P^0 NO' IJP TJ^ CaiJ^

^L3PF if^c Lj 2 0^u ^Z ^ .

zp^z5 ^Z 1 (Solid State Physics)

eft CIJ J ei08 t-, MZ h ^,i^ O ":Pt 0^ -A

OZZ F 376 (1919 -) 77%603Jc utFct^i aow

mm=J J cj= ec,^u6 idrCAvNJd o4^,= (1962).

7r?^ ^730^J ^ ^Tj^ i3P U8'508 ^rJv2>^$P7 Pit

za p elsaei^



^c^F ^ ^^^ e)Z) ^o^ ^e^aad^) c^io29^

$d 7 V7f .- zddt 4 z ^ Z, Cy" Zu0v,? t
w

e3P,^o6 eeq^w ;^oP;cw $=uDbo^ (Fusion

Reactor) z,r3N oca o3.rJPi ;371.' -c^ d= Sz

eke e3P^a6 ^o3^eri

^^^rP ^^ 71 NO )O^J^ 3,03 Nro^F ^Pa^o^
3 71e $o^ T1^ e^^ 3 N;^o^3e^ ZJe7o or1 3

L f^PZu t=m z^P2v71 ; NOe)O^ ^7^rJ v^ mt2b33̂

e^Tr^i ^e? 2^7i^cair7^ 303.^i ^z3

^L3J^2^^$ °NU^C Qc^ NOe O^Jc^ $o^5J3^c 8O^ N

^JPr^9 ^ ozSd rrco^ P9, c^PZjP; N ;f ^^ PZv

«^303JP4 c oZ L3JJOL^J c^^^'^ «O ^^ «^^J.

e^rid N ^3s eru^^ai^e^ e^o^d3.rJS3.r^^ ^^

z.nerzj. c^ Ovid eJc)7j J^u^O^u JaJe)

( repulsion) «cb8d. .fit F ao,F^.z,z c^JPB e3 ^d^^

^O JO 3 IJOZJZJP^cZed e. j71^?73 "^$ c^ PL^z3P^c 7^ L3. g4

6$ (U

4

Z:T

(

J71z

z

Z)^i

p
V

h,r
^

jc^.`,

c^

^^PBL

c^vg

PJL Ve

/

^

^

rl^v5.

p^

i^V

TZ^F WM c:{v.Y2OIdv I - V1^. v5.;f. V_ ^J^WACJ VI.•.AJ Vl ,

NO c^'J iPTV eiL3JJ0 ^ ^^Lj 3. ^ e3 z33

N6Q (NIF) zoz,)

6 3^^ o^ o^r^. e^^^3z3rJO ^i^aor^ e?PN^3pz^

Noe)ot^ ^fl o^^ar ' 3^0 192 2'Pd z3Pd

;a %)O rJ=z e;^soZ5 J^:^ e3PN0^ $d 7W 3^M

11

^J^P^GUJc^36-Pt0^^3` (^^P^ c^^F1c n^f

cZ=3 2Jr T t) Zj 3vE'^cJ7j c"J^O^^ Oe)O^c^ $03JO^Jc^^

^v P^ q -toy rim ^do3a ^

.^^5°w

¢ e3PNo6 ZS

e',PN^ $^f'ci~$ "iu^JL^^r v.J^C°^UTU^W Tj^c`iatW^U, NOPJD^J^

$0^^^ ^O^JP' p'.d c^ ^PNOs # TjdJ 3uv

a t o^ 10 e7o^U=d M=36

6c>3; w Utat Jd.

zro0io^ ^ ^so^ e7

M _p

fJw` e);# ^iiT1c 4 E^^JcvP^u efJc^t,ly

^30^Je? ^4,OaIJPr1r1 O^ ^N

O c ^c^. e3^Z3 e^rrL^ ero c Dca

c`JOC)d a^ z3.rJ Nez^. o3rj 3P

Z^Od Or ^ n ^ e3P^Ob w:a^ C&a Zv76

NOe 03J^JOZ^ Z^$O^Jc^do^u^ e U3~$30^J ^vOJ^

033J7jJcz, eJUD i~$ ZZ J mm:c . M0t2I: OZ^J

.;.,^t
JA

n
a^

m
`^

b
1^,^J `

e)tFzr=3. e3PNe^ WU A e: ,

z 8DZN ZM71 NOzu 4JC3fue--JF5z 3vej\^ 2^Z3r , J1 , Ci. .

ap krishna@yahoo.com
n

d^^L3 e9v7SNOL^^ r3JwPt311cP ` ^uĴ ^ l^CTJ0^36 23J^7v z

e^dIJOf373 23^ Nr ^eN^-JPN^ NO°^SJe^lrT1

itnz of d )= ; O oCM&IJo (1964), 1981d ;irz3Vf ,d )

dm,Z36 dre&J^ e^^i^o^ p e erJaa. e3eNa6 e r3^
Q

``

^c )J^ 3r^£3N76
^^

"^g^T
aa

j^J «dti L31^^$dJc^^J e3PN0r3

w i 1

UctU15Z -,.t2 cJ a Zr^e:O'J^e7 a^L'c^JZ^ NjeN^

U3 d,J)ej. «t=tNdP T^fJ :̀ 7 C3PN^ - T^ ^ucaa

cJ c ^eJN)6 ^':M^ 5eAu z^6zSQ75 ejL , PJCL$.; c -xjC)Um d.
^' 1^Ftiti 1 9^* ^ `^ 1q9

NU V^ .JJi,Cwr ;J.JrP NP)Cyi JbA e3b;^6 :.JCW. tNVNI.

e: vyJF :.

ddOMCY' 2010
^oe,)E.3 49)a %d e3sae
itoa1ig: 2

M $



W^c^c^ ĉ c^^ ^ZJN

itO1o) 20 10
inilfd: 4

Pd6

NA O8ur'C^3 `dc3. MZjrie QM `2am s ZT^OIT6' ^O^u 2 O

1924 d6 orioa^ ^za^6 ^2 Roza 2Jr3r^P^i

M^ c J3oZc'$o^ (100 o2^J c^J C)6) e^?,.^^Pz .raeA

t cTCi2 ZZ. Z V 7 °v e yu,6 e 2^rj J egmd PntP'

zjoc^& Z)

e ^ T S J c^Pr1 D &r ezozi X 8 6 a r3 a.. oO .

ZJg?3' 2360dJct,36i^ 5D r1'.IJP "SJ

e3 o ^e^ e^^^o rie Z^oP.3P tcod

z rietra UC3 JU Z.,odP &= 06 2„ = $BLTJLj

lop

`nrls Z Or56' N o^ c^iJ I^oL^L p 8oPr3.

trO&MF =d 15 zr;Dot-c76 Frig

&)Od ^54 c^ D N^u3r^fe^OL Q ) anuJO n zO2)

.9rLT0^u.Jc^JP^3^P7 ^Y ^ie'.^ Fc7Jc^P e^^0a)J

a)or9r v 2,d=u`. G4 zsvriri J , nCt US Pr1

=F Q ^T Ttr, Jdtndff 2^e ^rP^$c^j. cSJa )

UiJLi ous e3=6= t== ttDri, un21n=ri ;^dP Jmz eiC^ ^3c3c',JO^

ejdo md4, 2Jc60M oo3JU' =ME) cut 30mzJ ^)0

c^'ilJPfiP . )a= trzn^ tm6^JO 71 ca`2P.7 t-od

Z6 f37c"t6 c3O71d6 '^ bra 8or I8z3 zM43vd

800= aF. CMC8, ntcJZ13671106 M de AjMC2:z^ y5JO3J=ct, n£ umLlct. ^caA

^rsu 2vo= ern eat J BodFyzi F e3c8btto9 Pez . L3P F,),M0c^. cz^izd

^o2J c^z dr c er3w^ 36nv^' qc3.

a J ^ 23P^ C1 c^ ^ Frj ^llM 1 4 ^ JL F a M. $,^Q a^ '2JJ36 um"

aiJ^rasri c^J^uJ^ c^JJM6^^ Tj0Z7j$^P? a^TJc^c^ c^JLj 2 7 23P^3O3JP 3L ^Z3.



Z ri oSJ;^ 2v e=6 'Q =drDlCd'7'

e37iFjt6det ' jt.^ =06 CAZ 'F' (CERN) zoea

2J&^v ^)O ^03Jc^J^ QcJNLTJCvJavJ. c^`rc`J^o °^a^JB^e,

orioz , a , d , ^o^o JJO^^i z3e^sri

X F^ ;=X zZT CZ. e td 6ir1 a r pt=d 85S

NzJ o^d^ ^o^o^s $^o^J^^zfJraz^e>J
e^e.^ris^z^z^J.

`z;m 4,;

z Q08' (ge pcutb) 'ZozJ Mzd Z2 6tZM .

dd d ' Sri ^et3o3r^ec^J73 ^z Qo^^

Uzi Z^o3.re;ec=c c^ ao3n 0tJ

UO:J

z^o^JJe3e "d^z3.,^ ^F

i 0ont ';^^ e^o3J so^e'r^ ^^z^^t^z3.

zu7i e3F^oz^, &OZ3o3J.rJ ,

S ri 2ar^e or'i o^eoxDo3Je

OY^ ^B^L p^. g c^z^O ^Jc^

Jo3f ei1rjVOL^ 7^T 2TJ^0r^ "^z Oyu

re e^l°M^, e^z^^ ^ozJO^^,zj ^e»z3J
cue ^Tj "^L Qo^^?73 ^c^J^c^

Nrie7z3 ^ao2^Jd e, d e^^^^.

aTT6 M60n ;2jzTv^0 u5zCt"

Ci^)0aA), c^ c7j tue 3a' ^vJ ^J0z3J

oz^J^aivz3e 21ite

oz

zrv 7j J o3r^eriz^e' Z^vtio^i5^i a .

atoz av 1994 d6 c^ c ^7i J zvite=6 Nz^ es,

^zkJJ 7TeV (1 TeV=tetra or trillion 1012 electron volt)

zJo^ o3JO tc^Ja ^ooz3 e^z^^Jd 14 TeV 73

en, ,[) 3^aj23etotJ zmagj= . e td C36ozao 1996

d6 Aesd 7z^ JO 2te3e 14 TeV =Ot

e^ ^^z3e J aozjJ ^)6=Ne =2b. ;bi o3Jot

.re3$z^a ' (LHC). ^ 6n

o3Jo ^^ ^ 23e^z^ o3r^eri^e3o^J^Ja Z:J8D

A z M60c ' z3ed7i 71C3 o-J6, Z"cteemc d ^ ems,

Q^^z3e o3r^e71Me=i Jz

aJ=cb 2000 Zm ri , 8o Uzi c3e Jt

z^e^cvJ^J. e^e^z3 Jo3raeri ^ a LO5 ^eJ z1 37i ^Ja

,^,qtate>J z;ri8z^ im^m z3e^trie^e^z1J r 8000

TI J, ;^50tZ e3 dD uU71 =tat

o3^eri^e3ri J, z d 500 cZ Zm6e)ot7j ^,z os

10 neDot7l' MUz;6 (7.;3d z . 50,000 &@W), z3 n,^m6

&OC30z.31J=zzzj3Z z02$JF.

m _ __ el%ez;

d5l0aDU° 2010

i^d XiOe^,ilF,3



gA d2^3ob z.,073 d=C a r mzi u 6^^ roF

15 neDa>J-r 7W &C

7^D= F)'F '^$ ^ ^e <°. w^c^^^^eJ7^^ 'J EJL J7jZ3C vZ^ic^. aNM

s7j EJFeU7j ^^J:t far;e N , ct- fJ^ :: M7115C
J

c^JJJZ)tM7100. 6971 4 tee j

'7j Z'^ Je^c35' X02 ^^^c £7cJc^c^ °^cJec^at£^
N w

^Tu^QD7^J jOjJ. '& ?1 Zi.lJe^iuc^' ^c^3Jc £eJ^ N Z3j r

tn4 te)Zj ^^^Tv£c^J7jc^Ja X23, ^jri$aiJJ,^

J O$JJc^^e 4 e^03rJe7^^ 7ti. 'L71 dt^`.Mc76' Mi 7^.f.

C.Q

Jo3ren e^ '&r Z3r^e^ ' ^^ c £c^J7j c^Ja J^ e^

' W! 1 ZJIu :^c^'r 'Z^J7^ O^un^ ^fEG' GAO J cJ'JU . c c^^

Nut"08z i Lot Z.37c ove03J Zf^tu =Zti N9cot; Mt
9 9 J

zfnc-t) J mm d. ^tdJ ,. c9 e^3o &71d Z^1v^u '.^OtnJlg5ct

3d =CCUi 1 qZ.)d tNWi- ;W ` NeVN, 'W71 Z..I^e7F,7 "ZI)
czot,' . Z3rae^^J 1924 te? C0sec8^zrA z MFA,

^JJ P -^ ^J,.'c^ O c^Ne c:J fJec^J c caoa

iddOaKY5 2010

d stomas a^aide rigs

1974 d6 8 zoz.)8fo

a^, O^J ^^ ^ c°JZ^ c^^c Z3i WSJ. N^ ^ ^J ^ c.^J ^ ws^ `^J'^C ^ ^ ^s^

e3ti ^J.

c^^ ads ;e3^r^^ (LHC)

^J ^2^ CTJFsZ, >^^^Os Zti7^^c^ ^^

^.le^L.^,e7^.IJev^4F O:JO ;4 O:JC .6

,zct J =t=d 6 =:;^MM710 a ti^

^Mj C-24 ^$^ cilZ^^Jc^rt 3. 2^JcJc^JOJJe^ tnd3 C^)3e^3d

e D 27 $.Loe. erut^ o^J e^o^J. "JeD ^,a3.t M

e0w7j J, ^8e flu i^e0 ^4 ZJ,)c iuV, o^JOt-FJ,^

to 20 F

.6 ZbcgD

^c ^Zc7j^ Z^IJc°^JC^JCLj F=cb c ebw'O^ e 'vzt6tJct 'u7r be

G7J ei^fl^o^ IiW G, ^$dFGj (W ^J SS/W^. qW Vo^C/l

^
N'7C J^u CUJ q^J WJ zidn tn d*DiJ tiz)d pt

amev"ct. b£ct..()ca c:)4 100$Z= ve„7u0^J f ^o M.

27 m Z =FUDt C J TJdC7jZ^ e.,073 ZOc$J

^rJZi^ :bra moo; J iS. z3e &rzl^)Cos odJ08,. c

f^ o Z^ 73 il ctoo3 t tm71 JJJJ7j ct

R)wW e



^e eri^e^ ^a^erTiz^ J O O zv r3 ^ ^ ^

^. Tr^O3JeD fJ7i e7j r zr3, e^^d cJT^^u ^o^JP'

j ojz3e ^^z3 ^z3^e^z3ee7ifi

^7$Pot tjf (z;rM z.,=t.IJ^O^J

c^J ut 5=ic ati c e)J ktootic" =;s cSv=^ z3sJ

L% ,o67i0c:Jz c°JLo F-"),m .

L%Qto 7 6 tr. j zm (ATLAS)

h zo.^N (CMS). ztnd^= D zO^J n4 tit

,-^ e^^e^(ALICE) (erzur e^o3r^e^ee?^^^

,a 9,^ JO^3o)zt-8D tee,ct . erzvF

2JS^1 (LHCb).eM;Ti^

-15

^ ^ 27 i:^r= :t=bz3e' z, ,Vi2;3Fzi D 37J L^ 451

a^. R .f^e^OT c^Sc^ O3J ^e^^^ c i^QjUe^ c^,t7^

C,.r =M6 `L-eeD=o' ^F^76 271.3

N^o^J ^ Mrr^i ^^^,J z3 . ? oaT3 600 ; JD60:J

L 2 F tt^ PJ1l^go^iJ Z$J^ ^^Z^^ . e^ i w O3J^`oc^J ^$^O^c^J^

1i ^^,e^JJ wue$^^ e^uaJ^ZjJc °^^f

erOw^0Cc' 710 dz it t^hd. 49 'lu atdMTiO 7UDZtt,5r

"itoa

e;z3^o^J rz^a ^w .̂ J^o3^o^ &st 2,8uoa;6 z,otJ

Je^3^c^ c^Je^Gl:j c: z.,Ot z3J7j, a , ^^03Je) fJ ^^$^.

^,^3r1NJ, ^J02JZJJZ3J aoz^J ^ozr

t .need uuzo8d

o^r^sosTi 6e^,

at Zu%om NL ^o^uct. NL^ zaM6t

^'JJee3^ e^L3c^c ^ .l^^1 9,^c40^' fJ

2 O^JZ3. F3 zJ73 c^z°vc7J c^,J7^IJ e3e^^

Z?^c . ^' c7' 0' ^'^ Dug' )c o o c D

t3 C &3 C5 Aim 02^ doqtjz^z

QO^^ vi zaJ^^Jee^J ^.r^J^z3."a

eJtjOZ^ t6 tCt,,JZ F

2^ o^ e sod Tr z~s c; a
II^er .̂lu^J^O^^ N^r^JJ,7J ^N

&* cdcd ' draOdo:b aLad2 .sarizi0 zg oib dDee3 d);S zocb aoibo teozA

^c^c^c7<'^Lj`p. aL3^J^^i`e4 ^O31JeT3^ 'P3^e^ a^

0i:k;6eT Ct6 c'J^O3P.e7j' .3o 'tie eu-t)t D ZJOC7L3. za'^C ^u=

,Z zn 71 ALICE tnCMS z^0 C)A, LHC r

c^ ^,^ o az 2 0 ` ,^`cTv e^3 (aZ 1s

zzr%0M)ccOi$ caOZ3J z 71 Jote mt3. am M6071 ut

^03Je? 1^`F - 7 JJec^ eaM au^ aOZJ c^tL3- OF

J^33^c3 ^Ot3J off )c ^ ^^ NZ QOM. ei^^^ ^

woo6 c J5^32J , ^czi 41 d

zrz i^ Z zzzz j: ^J ALICE ^J 4 te;;^.

LHC o^JO^r on 66o^3T^e3

eM 7i Nton73 11,245 zro =7i6 .
cl)

Z 3 b3,t re 3 T1 U7^t6 eT1 D jto&T3 600

-0eDo3a zra 2voz^ ro^iJ n$ cti do3:,Jzu6^3.^ .

t.fJO3JrF^ e0 L3e^t^J uu,,,OtO z.,0ct e) c Z J.

za„zd e3sae

^$7jJ z oZ3^ ^l°^fJ0^Zg0c Y Ct^J^^0^ o^J

=o C.i. Zj uc^Jc fo TjJt^J ^ cn^^v 70^ ^, tJOt J

t.r,Dd zed NbofWt NJ tiJ 13.7 re^3 " 71s 08d

n cTj ^J ^^^^tiiz3.

cl)

41

zn3. ^ r^ nefJ yeti z3 ^ , a jricO r^

e^^o^J^eM aoziJ ^z v 7j mt. tt Fjzdm,^z3.

trUN c'J1 F iio^u a ^ ems., tz&' tz ,fie =

t.fJdttc a C. jZ ZT'1 zrt^ . r,Tivoz3 =tz^n

*n ozb a e onz,)t) ^ IJ Ti J ^ a3rlie^. z3a

t5mt3= 7u-,O D J3retnet) ^ZozJ

£J7j T,^ 0 7 2303J,^JJ ^ ^c^J^ o cJ J 7j J.

cJc^J^03fJe7jLj^ ^^Tj^ aJOt"wTj^^c^y 2323

M40MCY' 20103: 4

ci0eilf3: 4
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2)ozj tzjoari) e3z3-8z d ^^ zs

az zin ^az3 ^z t^^ z^ j. ^eMeT J 2 .rte o^ ^o^sz3 Z;a^.

,jZo2ao6 10, 2008 dot,. t pirrui ^z^o^J z3oz3r,

^^z3J, e^e^j^ ^e3r^ ^rPne^P^,e^z1J

ztct ?^^3J. ^v eJ^ c' fJPTje^PJ. .c^03JC°^ ZJO^ 2^0^5Jc^

mz9Fo-t*4 c3cea ozire^tO 17 = F-t 2,2 O b3

e^^^^ c^3`u^t'SrDOZJ.

^.^..e3pegse^o e^zjJ 2voz3J^ ^P c^P^,

Jo3rPri^oz3 o^^z3P 2^0^^^ r^^ ^z^^^se^

etc ^J Z"̂ P J ^ c^ rPZJ7c lj Z^8 d9 t^76F O tt Z^P U^J^uJ^

ctMCtSt ZMd&C3J c^2v'7c CR. Zc3.rJPt V3'-MZM6 2;^zje7

4,'A J03.rei1 2JA utD 7Bo O ti dozy Z^O c^ ^^ Qua

e, )o3tz3 ^oz3ziJ.

U;^O'm6;^ t65 ^7i3 (2sM6i' e.rPP ,̂) efl)O 3 7t -,z,36g

2J^^2J^ z^J ^ZOZ3^ tUtd 60t. ;^76Fi^ J06 tno

23Pc^36N rnc^e^^ d 'P^ c^P^ ^0 2^0^ '^JZ4 c^J.r^F^e'

mioMdJ trz^ uzt 2ct t z^ . z^oz3J z^P
Pe76 Z^Idd, Ue371 ^^ a2 Nod r 73J01GUI tO L^^ Z7

e^J^^, e^z3^J ^^ z^z^JZ^ . Jo3 rPrj^zj Pea

e)Zj Zaprj trO F L O= ZZ2b er dz3 eJt

e3tt c$J, r^c^Jc^NzjzjJ. Q3z$3 uJt^2TuL5 aeTJF

mz ctL.n000.to't z6Prtt M. ^.cJ. =cme z)O d

eJ2^a ^u.0.jJZJ'O'u O 2 D c^J^O3.re7PT^ z^z3^c T1 L^J ^25Jc^ ,

Z^ J Et nd zv. Z otit t08 '40Z, ejnc drl J e3ctPt

Jo3rPTi^J^ ^e?o^J^T3ar^ ^o^zje^ Z3P^

a 3 ^c^c o 7j ozj ^z3c^ ^e^t^z3.

oz 10, 2000d -.do sul

27 $.a,,P. eruJz3 ^ zjzj 23̂ Wu" dorj

( rae3^z^o6) Z, r3 P c c^6 tnt) (,= tJre)cmJt\ z 6

^ £eJrj J)c^c^Ja 3^7c O^J^ieTJGJ.^J. Jz3 ^ ^^O^eDt9a tjz^

8d3rlt EA z3.rt) z,oz33 e3 F d 53

D 2didgSO MAUB 2010

c-('i0 f3: 4

^ z3e^ ^e5o3^ z3T^ fie; zjJ re?^z o ri, Jo3rP 1

^z cz3. e^z3d Ti c^ ^^zieae36cJ2^6^ eJ^ z3rzpz3J. s

j o D ^T'1^Nu3c7 fJ^ ZTJBP e^PT^zje^

^z3.r Cl)eruz^z3 z^re^zj c^'P7j ^zT^z3.

er2u^ ^ .rz 55z,os 27 eroi= &zV o3rVT^

^.rJP^ ^^s z3J) c^^3JvEcFc^PTiz3P^ ^z^tlz^ri, e^z3J z3 $^

PTi , ^e^ ^z3. tr oixD .titoaT3 11 MZzj r¢ Z'ZSJ1 M z
27DOP JE^Jr ^t7c ztZz3. 6th NFj-Fib Jo3.PmliZ cz.rJty

,z ^t6

e3-.-m= eTI(Sv.

u .r ez^o6 21, 20084 JOifr^

.ZOZ.rJPnt ^ZdC^ 03J c602:te6 tOdC71t

z, N^ozj car fJC c76 t-r.VT a zcb cja¢ o ozb

k=PSJ=9J.rd^ P e^J Jo i er. 23 $ Pnztee XQ

n$yto tr cm7f at 3^r^ z^ Z3P^4 ZO0 -G tj ct,,t'36

mz it. iE^ a%o:b PTi ,,j onT3 600 e^o^zj . vjv trtr

^)^ t j ;54 aij7j M 4D 20^)Fit

POLjz^e^ ^zjJc^ 2r,^)$608 Z^Cnb ute'ri tz eJOdD

,e ns z3r:x3Z tnStDet 68 2.5

X76 U,2z7f.U PUt ^ t^z3. ^ Ti 23 raTjz ^z3e^

wtot err 2^^o^^Jd ^ ^e^ ref o^J zu T3

sOJ^A &rZOO M a6t (eye 270.3°

2"ozib Z^P & v Dom a Q ^ r z3 ^avn2J JZ3J^
t76F e^2'c7rjJ ^PJO^v ^'r :̂ z06 crJJ e^^r^F^e^

03JO ,c P airJP7j2)t ^JZ$J. ^z^bOZ^ I O^J JJ03rPTj

^36sm C) oZ0 ePTtZ5 z3. ^ocu c;6 vou^
w

2^rc^JO^e^z^Jc^ 0 0 ^ z^r^^T ^uz3, n^J
J

e^^ ^Jdori ^ z^^,o ti rPri^Jz3. az3 J^ a 3z

23P^P^r^ea^Oj^c^c r^jseM c^c^J^Z3 c^cu^rj%J.

Cozy z^o^ 23 T^6 2s^^oT56 Jo3rPri ^^T1,J

0^a;rt^ ^z^z3. e^a3JdT^ ^z^,z3o e^3

2, Z; 0t" c23cit. P23e76 gtk MOM
s

23^^ s^so ^e^zJ Jo3rPn 2^oz3J

3 ^ aoz3J ^^z Qd. s Jo3r^PTiz^e^ e^ r^J

^rz^ 2,rt^o^tiJz1J. e3 zs^^ti e^^er3 e,^P^ ^.re3 z3z38^Ti^J

z.osJo^i

tnzer 30,2010dUd,012e71

eiz3 .8.oztDozj eArez.)z^' 21, 2008 dozb =at

c} nid d%e



o3 r ^ n^^ e3 ot3J ^^ ^de^e^. r^e3,^^os^e^

c^rJJeM7671 J 23Jcxe2^ ct aiJao^), a Es 0^J6

t5cd c=t = )r3e ;^d&d

^ci c^033JTje^J. n d M ^7" F Zz )cm7joJ J E^j c^t°J

to3r^e7i^Ja CtF^o

^ddJ. Zm^^ 0^3o3^en ^e3 dd e^dJ

c'JJ8 F o:b 6 o3mr= dr3 tJi^o cttj ?TJza .

27 8.Q-jJe. broz d > e3^^o^^^ Z^dJQ C$Ai

o3r^e7jd ,^^od ^J^ 0 ^^3c6Th d

2 7jv^c c'^^0 '5Jc^OJdJ c^2^e ^7j ^e$NddJ. ^4 ^C

to3JJe7^ c^^J F 0t77D t3 Z Z ctJ, eOt,' ^i76F

o3re7i^o3Je^ 3dz^ c^Z^c7ji^F^3oz^ 'owe

Z3e^^3e3J7j c^JK ^73^J 2N2Ja7^JJZJdJ ctoa WZF Zng,ddJ.

g4 G 03r^e7^d ^^Jd^ c^$) ,e^3J 7j J ^dJ ^3$yt(D i 36,

z a j d ^di J 2y7i 10 $.ZDe. Uo dso0i

UZtdt2 U F 3s=6 a$,

^Fc^ c^2vu 7j^73 e3J^^J.

DO .^&Zrs^e;o^d ^z^^^ ^^^O 2 2^o3JFdJ gs

p3.1Je o3Jd oQmt ^ few "cME7t d4 tkJJ23 cue'

^c3J^aO^J^iF7j^odJ^^Jz^e^.^3d

c T1cod Noo3rr pcd ^e i e. ( z F

30, 2010) 49 to3J 71 o^ d a JddW ^re^ ^T^ e^^e

^o^rae ^^03" ^aodJ eJ1X d ^73ddJ.

=23'F 30 dots i^i g)d zo3AeridQo ;^eJ

'^^V47WJ ZJotzj. ^snt= cCJ636 t6g3otc3oiz 03J0 )

NNedtd£e 7j 37c o3JF =c2b4- tit4 c°Je^ dud j. e3Z35

Z riot z3 tae ri, itd '3UU'710 JJ^ro^d

Zeti Ndcz. cz^=omh 2^d ^eo3J ^e^ ^ =^m6ta 4

710k'o3J ^J re73 = ,)di J e 2^e 7i i $^

^'JJL3^J ,O3JJeKE i^J4 ^.,'JJSF 033 037) hteL

,ic'3^FLj L^^d^Os 2yc^de3°^c ^^30sdJ "e^Z^e,^L^

cd3^^^^ ^ oczb e± Jcev t£7" QZO= eNm d ^r3z

Ja3r^ctt;3^ z d^^i & t rS

Zy7j^c^ e^^ ^03J^rJi9 ^J^vJ^ 2pTJ8e ^2$Fc^ ^4 2i7T°

a orb' o3r^e7ide^ 2s^d^d i^JJi J71 e^ d^iiz3. 2N7i^^

85 7je tJ=dJ 8000 ZDz2b
J

-17

^lJ dJ 200 2^d^ec,^Jdr^ ^^. tdvd.2 t(!A ,

c^`JOaJo o, Zti03J d, Z Ot 7j^, 2^` 3e d. qo d

1990-91 dO e,0sc^ ZpDd^5d UMu,^JU6 eJ Ẑ F

^Jedd zedJ ^..e^o3J^o7r^^dJ ^ae3̂ ^az^,

,03.1 vlt6 2sTJ7i z^go.^eto= c^ a;JNddJ. 1996 deD gA

i d ^D &,MdZu tC93ZFd 2 ZOCAi X80

^^c^J^J. ^e^^a 7 23e^z^ e;3e erv^ d 7i

do 0o3Je^ 2sJd^eo^dJ ^d^s^^d. d^.o3rae7i^

23e d 28 eru^ dr r 2,rdaeon Za5 r1 t 14

Uv'Z. F m-%i7 &r^e3z:^V't 27 ^z; t)deUd

utddo 7080 N2,c^ X73, tr2N6-,^o7i h,^SY (PMPs)11
2^d^de^ ^^ F^7jJee3o3Je ^o^id. 63 mu6ri

«otnbt MM me ct.. s X0:30' mug U s^JKeJ2N

^o3.tJe7'^5J^7^^^ NJL'uaJWQ^e^e flL3. ^z^d ^c^F^.^ a03Jc^^

&od,d ^z3eFd^ M. tLNddJ. ,'jZo2Jc;6 10

d0 F^L3AjL3 JO3.rJe71 c^tr^c^FL3^ M.N^uc^ Nc^F ie0^

2^e 3 md8 Zvtw't ta%7^4 eN';d

er ^ d 7i Ja 3^ee8h ,jtcJ.
11

^dez i^s o3ne7i 2pzd;^ to=dJ 25 eDo

^TDQQd^d

UO6 2002 d6 2s^d ;¢ Nc^F ; ^J 3o3J^ e z,)ul O

fi3 eel' n8t35 MZ)oor n8*e3J=gJ .

e said eru^^ ^e^ erud7iJd erv3a^^,^d ^47j

2rdz^d ct7^ i =dJ 50

e3^^oa^^ ^e^^ ^ o6n d ecu^a3^er

e7,,rjz3- ALICE, ATLAS, CMS at2b LHCb. 'Qj7106

ALICE = CMS e^JJ^^c^JL3e^j7^J. ^d^^Ja

2^d^^^o32e ^o^eNer^iiz3.

z^zr UMc-X ' 87,iZ F X0306 (BARC), mm
U ZOCZ JOUV' 87,236F(TIFR), set zz^2b

e^^OZ u2J c^^e^L37e^^0.jJlj c^ c tDZ^DD 8u0 Z: d

^^o3r^e7iz3r^osr^ CMS 1^0'rw,md. e8o3Je2Je3'`
W

^Jc^2NF ^o3r^ e e No^3^,^utm. 2N e77i

c^Jav^ ^J2N a^c^' cD^i Mu )Oz^J71'ej cJ c^71'v

03 ^)vl6J^os71 ALICE ru a d ^Ja ^^JF^er^i^Z3.

zv 2rd^eo^J ^ ^- o z d Z5 ^e

* ^o^ Je)z^n ), t o ZtZM6^e =, 33e

d^, ^feJ7m-tnd, pzdm^ - 580 007

gdOWOO a
RJ d e^sae^ 2010
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EWOW0° 2010

c609e )F3 4

z;?Uaaa^ 9nd Z^ojgw,zd waad& idoasig

2 4Z 7 ^Z ac3O D?

^e2^7^ ^J^tn^ zJ^^^^ `2oti,J7^J^tSJ' eaoav^ ^e^^p M ^,s w w
2$$^v7%.I^c^t3. 2Otj ^SJ7^J`c^y)^J, &7j9\c)cJJ ^e Mc^^ c3^'JcJ, e33v^J 57jJ

^oZ^c^a^JLjJ &erie^ eJOL^J c^^^^ ^JetT`^ ^^^t^J e3 2J7^^J ?SJ7jJc^ e3 M. Z$OtJJC^

7j J, c Cftt die rjA uz mm ^J e^^dT c^c^J7^ e^Ot^^ e e ^ 8^ 2$OZ

uBtt7= . P^LjJ ^l^ c^ m- h 2, 0 ct 7ne u,nl^ ZJ^C'3")e tm" `4cbec)U.

&td 6371 I^2 nit 8tD ;^otJaeoi^71%)ot ot^J&^^t3J jt3e^o^it3 c`^ cTJ7je^ f^ 2sotF^

75v8 J7 t a icJO2J uot. c' J ! Z OL J^,, Jh 2 oZ^J Sc^ c^J^ 73 n- ettbg e ^^.

einttZ6 tL ) t M7 ,' =8, e UDFttJ8 !'o2) c)1 FOZJt ZJODUD9 mueO==:U ?

d ^ t`^^o z r^ o ^zv^n^z ot_,o Jm- 2^n o' ^Zo2J tuzntct

^e e7^o^ MZ e^5Ze)C)Odeua Z^Otj c^J4 of J 2^JJe^IJeuzu 2J 7j J oQXJ8dJc t3J

^Zub act ^ Ozt c. ey e e3re re J ^ 302 2Jd3c)74 mz z itp 5,eUDJ

Z^J7t'c3Pub -7l umtt 6 23ej7tat^ Mot 8c^T^ 23etot^ w^3 zont3cu. the zv, uc £c^o^JD,

2a ^ o^ to , e3tjc'^ozt ^ e^ ^e^^, ^ Mt^r t5^2N Jc^3^^c^71 z#oz ^^J^

u8OtjJ .f^^e3ubd tub ^ 7i 7^JJmz2 ,Zt mtoitd ;utz ZuJ CLJOt ct

^2^o2^^,tW 2ot^,^ 2Jo2J^J^ tfJeJc^73 ^r^ee^, ^^^^^^t^o^.s7ie^Ja ei

c^c^Jd =cMJtjtjJ,c c t^e^ i^3 t^Je^ ,6v7 Mot

2^ot$tmt3 2346 =

c 8F8 Jat rzt3=7J r^t^J r J

,Zotj MZC3 ct tJ- tJ -Jz=^6-
e3 t3J e,ZJ7i c JO^TJe e e a^7j ^^^ e%fJe 23 ^3oi1 e1UJ^3 ^^ 87i ^^uc^

en)£ctt ee 23^ori^^e^ ^e^ ^r^et^23eo2^JtiJJ zvoziJ e3r^ere$. ^^^^

2v^d e^^o^J. &Ot3 a JtSc £"eT O J 2 ot^^r3 per ^^^t3. ^tit^e7 ? rye J^^

t O e5td CS,^ c^Je^eJJ. 3z it 7i ta-eru=o zv, z^nM o tip eM o t
6 tmn e3m= O ^Jt)Di t. &e73. 2 ot3 tctrtsn^t)sct

et 2 e1)c^c37 0o a.^O^c^ ^7jtJ i=73 e^^c9^c1-t Lj un6non. .fJ^J73 zS^

eJM 2Tvc^c371^7^ wzoncTvt3 Z$c =n9 Loftrae Z2T 7j t--,Md 2 ot, ci=

uct d 2zsJc^ U8 t, tjc,=t e3$Jtno^J. Z^od t^ O^J 2J7^ c^JJ^S^c c^c ^^

^ ^ . 2 oz3rs n l l t- c c en;7t 71^'57100o3Je U = 2 t ^aoz JotiJ c o= Mtg. UdddoZf

d s^Z^ ^Z c^ c^7jJ 7je3e t^j-4 JF^t)71 J05ZTl.k`, t.rJlgi^ ur7103 2.,U7jna t5u d

ttjJ 2ot^^ e^cgJJ. ^atst^^a^J ^^icz^t3 2voz3JJti 7i,& 2r^n,^oti

ea r ^^fi 2 J Q ^J ^^Jriel ^dO2^N, e^t^J z^r^^Jr^ eru^n ^^,J^ ^aotjJ.

=d ozb ^ ^ 2 ot^ ,c^ d &e73 c°Jc^ ^J t3. Z JJc^ ozb 'v'U7jc J^v^i1e^t^J 2^^

t3erIm,h u^ 7^J^ J. 37j e^t3J 2 7i f^ 2ut^t^ , z,ot^ zN^1 23r c o^i 23e F



^5iccc FE3v &)z d ^o ^ ^^d O23

,^Mii d ^^T^rJOdJ z ra^JO3Jd.r^dmz=2b. ej^ z^DTi Mot

$o3)r^ dr^ee7^zJdJZ a^e^^c3a^J d 8^e^z3- d^dJ

VA no=76 :,-,Do7w 71 'y

TTD d &,OtD tm6n 3J j dnd=gJ. udJ

c'seT=h Lat tad=todz3 udJ DZ^n;9J. udJ

z3r^ o3J d»e3 t mdJ 5 rneKDMTt e3dd teodd6d dd
J M w

C.Zdd tz and U06 z,,.=^ Ozb6 w co . Ttdd nq^d

ZTwl &o:^C) dt6 Zu n, z o= djz=c a ddtJ .raoda

T^ dJ^c^k^03J 7^G13)cTJc^JN'^c 23,rJc^J03)e>J

ejdoa . rQc3e ^,40d) 2 aJO3J erudr^ddodJ

Ttcb,;;^U r zit z3o 2 OL^ e^ Z d U06 nc =dj;

az3:

^Jd^dri^O^rt.^ ^$^ ^arJd^, E^c3P^ c^$d£'^ ^ ^7t^J

o^ ^7t» 2jo^J.

$v^ozf n zo t,^ ^odz3 ^? ^^

r7^9 cJc ? QOtD ai;aTj ^dc T^e303Je e Jtd. Ud1e

^^i^^d^ erodrtra c^23cTj4^ ZJ^ d. z3or^
^^dd d,ee?^Tt z;ln ^e^dd e^^o^^Ti

c^c^kF$,,ov tMhi 3. dnaZ5 7-3nt6r3

f dJee3 5Z6 JZ,26 O. OFYYd6 = dit M o t

^ddd e^o^J^J. ^s e^^o3J^Tt^od ^^?dz3.^odz3 Zone

dJee3 ^dJ^ t-,)Ctd mu-mmeM. 23otit dJee?

^dJ^ Tj ^ d ^3 rt^t^ ` a02J tzuc U(t)t Z3otcct

dJz3uOOtt w te;Zj * J„ z d zm7171O'm t0tD LJOd

'6d zrTIA J z, zr o^ dJee3 Md ;J&rtvozv0i tD

ffDJ8do;f. d(z)mdJ z3 ct ti zmdd* 2=4.

e^o^a^od^rt^r3 ^JOdeo3Jd d FTi1`23o^idd^'

Q^) odJ 23tz3e .rye, z3etl4pc :aoaJ z z

cTd0t cze =83.

rzlb6, ^^:z3r3 uc-3Jetd zm;^z Qo3Je^r^ 5 O

CM ejul'a 3c (Lunar ReconnaissanceOrbiter-

LRO) uo^5bt c^ od t7^t te.^dj 23 Ma x>0C)i^

Z8 ejzg c i L0 c^rJe^LTJ7t2 OL^,c^ d ZsTtde^

ao^d ^^1^ ^JJ^7tJ odJZJOddo^.J^T1

zo Ttn^dJdjdeode3e eruotid ^odJ ^rtJ

e^z^^J,aiJ ddJuaJ^L^. ^ac jTt c^J `e3raez ^^ ' ^odJ

z3o3JJ^d. ^vJc^C ^, e3Tie^o^dJdjz3e ^s d^eT3

ndm. ZQeT3 Z3ot,c3) tDt.,, ^ LJ7e Tj e^^ eNdpT Q)T eiJ

Jtcd. d^ 20 OJT ^^z p3 ^ozJ0 Q^3.,it

e^dd &C7urt; R3? ;54rrrte3r deI;CbdO 230

? :'0CWOd 23e FU,Z odJ ZMrt. cMc LCTfk3c6 n.,Ri
e.s

03JC^Z^c^ niu^^c^03 ^ON03J ZTudJ^ cue ^3^ c^^vJ

e3dd ;^d ^)23v' 7103 7te cd0^f Z O 23rJca) u)Od

SJ2^cd e^

-19

ztedZFMTi e^dd MddM^ 23 d d2 h UZeA dJe
88cmm7t JTie3^do2^^^). z ^ ^d e^^^ddet^ ^^Jdj

n c. Q

d^J7t c^ b^^ ^d cdJ d n ^ 7nc ^c7t JTt

eZo2JJd) 81;id Z303)^e. ZVd Z.,OdJ 2:;603)76 =FTWod

J7 e3P ^L3. 8oP7^ ^LTc7t Z^r^ Oa^^c^ert)c70Mot

60dct rt en)0mrt)djdi7jA, ^ATt 23ot^ c;Mot

e^dJ eruct drtcod e^^z^^rts^eec^Z^cTj.

eJc d iFT YoO 2 0 - ^uO^Tt d $,03J

t octizm F^e t a ,m7 C3 aodJ 7 0a dJ. ee

itOni c. JOde3r Z Oi ,c'^rt `tor d' e^Odd ;90&.O Z3eJi#

c^eL^Jdc^c^J ,^Od3 71J 3,tiMM Z3O3Je?

eidd SCZ373 Z&od,i^ Z^Jl'e3 ncmh = JTt^i ,

e^^i^o3J^ d^^dddJ ed.^ 23odJ 7^^o e^ i^

z,o IJ^J eDo33 d Fr1 d, o3J j ^odJ

c^dl^ca^c^cWZ3. e^Od^ l e^diJ )T J ^dJOtJd J5Ed

zJdo tndJ. e;e^z3 zso ^ 2 2sttde^ dz ^ eN v

^djduod ^rrd ^nr^ OJT ^L$ot Z^Etraa

7 ^ =od)dc)o3)Jd N ^3 'z^z3 'ZozJ ^umdtm

dL Md. Z.a:Z ridd6Od2 ao ct xzty toi:.)

,)On . e^dd uzdm e^^i^o3J^^od zJJ^3riddj z

z Pnmh 8 T17c Md cao= aqpd) ZJO13L3. r1 i54 d=n
^:O= ,;frtcrl TIdSuZTJt^dZ7 d em d N$-'at

,ra o3Jm?)t2odJ z30t
J^z plod) e^ O;Je^t^z3o3^e? ^o^^. Tj zo^i^

Jrtn^ o3J^r^ US z vr8^=od e30tD end .24 en) d

tO d 2 L O3) 76 d F d6 Z3 od^ p2tiaSa)

J^tcdjdJ OOO^Je^3t^Tt ^

gATt Mot ^ sJrtnc^ 03J 2)73` c^dd7j c^Ja

^ d rrJ :u)^J. ode Z^Md^o Mot VJ) ) td =7i

Z^,omc OT1 aF^n ak)m- cb Z TaFTT%J Mot; ^ ed 3^

^o e dzJ dJ. z oz^ dso3^ tiz^dJ ^ ZOZ) 2,3o3J

mtddeO 230 7^ ^fJPd C J6 erU2J Tj^Lptjfe,

U )O JTI^Pt C rJ `t-Qdd z3 J cTt' ZOZ,)Ou

dr^dde^tJdJd cTdj z3o^odo3rF d^Ja dJ^

a Zr zzocd z3v3J zSosd

^^^o3J z3^^^ .ae3d 23^

dJc^dc^J Z3^f^:7t

^J02J ^iev^03Jc^^ ^c L^Jv'7c^ X02'J^if^:£c).

N^^$^o^ ^o^d ^Jr^sde Dodd.

^a^e zee

#57. Z°il7j8 U= FdJOkl, -=A) OWiet e50d5cri o dam,

z3on .i -560019 gv_nirmala(&yahoo.com

iddo 2010
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20 - ie,aafae; 8)a tcd e:J;Ai Joigmtd w5ad&) a;oage;

fie. 3^'23^. Z9. Z3etm= tazrue

^c . zmf. e3ue . do evf2

U, D= A tto 71 2348; ^j C3 z^e to ( r^ -^o /
^ ^ J M

PROTOPLASM) zve eACZTIVDt

^o^38^eo2voz ^ro^ 7ie^^,o zver^e^

Juei ^c^, ^cTic ^$c^ N>lj^u^ c^^ duo 3e ^uO^T)^ , 1^O J 2 °vj a^

^os2^^Q ^ro^j. zJZJe1^c7^J ^Z3 z ra^23, ^eN^, ;^e^^

Ott p:b . : zrimtdrz mist

M40=6 2010

enr^ ^2Je^ e . dizZa.;7%J O ,d.r,) to ftf^ puta bDt z-^.radz 3,

Z^. tJ - , . JCzt ft r . n ,- c h dot t t = d e&,> O0t utj7106 Z O=

^ j^^ ^Z OoJ 7 ^^. ^'^c^'0^3NooJ a 3uNZo X73 Z"e^7j c^Je 2̂3 ^3ev^0oJ^

c^O7 ^Z^̂  c^ c^` ^73 Z)027de^ )), T ^cSJ^^ °^^ . 7i8 ,e^c^J, Z ^

(CAROLUS LINNAEUS: 1707-1778)73 23^,Zz

o a (KINGDOM)

tot (ge) /PHYLUM)

t7lF (uz/ CLASS )
7jCS (UtFo / ORDER)

&)w& d2eiE^



azo-^D Fw o a (o5 o23z!;

3J^3JOZJ (47D.ZJ6 / FAMILY)

GENUS)

,23ed (ems e / SPECIES)

r^Fed ^^^^ ^JJ ^o^ridJjz^Jee e^.

«OI.J.J 2Jt^Dl.li^ C.^.l ^..^ Wo^ 2J t^J$t p GOIJJ .(^../NVf IW^

m ri0 z @krjpt;) e3C) ( 7^ , / SUPRA), e.r (7 2n6 /

SUB) ztz2b (« / INFRA) caozi =F

^^OJJ 7^ J^ ZJ ^ i 3j O ;^ r^ ctJz rt dJ v^ ^ :^ fl Za'.

:lllm wd FEZr3 g3 o3.IJC cc'=;t»d «otJ 2;t3J$dJ^

t5Jc)t Z:ZD; cZ-c^ cZ. hFC^V c^c^. ca^^CC^^2 c JdJ.

ANIMALIA

zod: nLtFC^3 / CHORDATA

etuz^od: z3^zevzy^ (ZWF23e^3 / VERTEBRATA)

UQZriF (SUPER CLASS) 2 :RJ3;,,n ( r^C^
TETRAPODA)

S=F: M ( J.eDo3J / MAMMALIA)

ev=-riF : 8.occt (THERIA)

Z:9FMC)Z r^F (INFRA CLASS) o^JJ^^t3o^J

(EUTHERIA)

rim: , n (j Cfif / PRIMATE)

ero=m : e3ot - =a = (ANTHROPOIDEA)

UC^ZJL3JO2J : etjzm^."Jn=- (HOMONOIDEA)

Jt3JO) : eZ;^d (HOMINIDAE)

:Cn (HOMO)

zetj : (t.raF.r, t&o:t7c / HOMO SAPIENS)

nztt,23cd: . ^. ^c9ao^ c^6

- 21

e.^wa^kmr^

va z e ott', *ocs du* er mzzdrdrist:
mz,d eA,oibo zz^Dalo ot^r

lemfl enezi,

m£e^C 1JC e^ J^ zobc ^,dd U=e1 ^Zd J

Z Jnzg3 uuzam '5n0,^ Invertebrata Vertebrata

z33^e J2vdJ t6CdA7l%t ( Vertebrata elutes : -JCM, tt,

(23^aC^Jz end e3 dedJri J (INVERTEBRATA) w

e3 c^JC2J,Z , ^dJJ, ads, 2 N^cb^J c^c^JCc^J

JJO^dj . « ^L^CF^3 cJ cSJ^S7c t^CFu3 ^aotir^

z3ca r z'

doh Jed. ^JOt^J ^^

rr J (Vertebra) Zd;^d

z^ot .r,,ot^J 8e(De.r,)ot3

z3 4e;J2, ; ^aozt ^dodnt

^Cd3 =C0 (tWFZJ,C36

VERTEBRAL

COLUMN) uzct,^jt

e5O^J z^Jrisozs

zmu )cl 0Z^3n0.3Z dftIJ

ei^a^ euz=6 uOdd

Z3 4i^ Z,7D=6 Ndc7Dwdd

2No= G^^ ^2 c3 ^^^J.

(NOTOCHORD) ^o=

^d^^^dti 3r^^r^^tF^Ja 2vot^^ z^odJ dr^at^^

(PROTOCHORDATA) zc= zt;^w,t pd. rtOa)jte9

^ Acb zn odi1 23v

eJde^JJ^c^7c ^57c dmtidp,

tD3025v7I ^vC3C1j3Ji^ 8c^.^F

r3J o LJ e^ t$ d v^J tJ c^J

c^'J7, C t JJ t F 237, 23 i O C9

«,Q= tte; Sao: Jdc
^ c%v zbrb4rl%t

W0006 2010
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(BALANOGLOSSUS) Rozaoi^Ja ^de^

(HEMICHORDATA) Roza eru=of t NeeNe^t^^3.

teo4jointxf

J2J3 Z^ c^ QO^J e' i5^:7 it6 e^3JJ tl tj3 az e U

tvom- jrlv7 uoW rant J z^ez bt tc ev z dA (SEA

SQUIR
T

) gaoza mom. tizj zwe ^ z a ,=e z^o
1

t
i632 z,Jt^ ddi U ZF e^ N t J urt d 2J7e, 2=TJllt^t6

Nt; zd. Zj O3JJ^d.rJtZdeF33 (UROCHORDATA)

eN^o^^ Ne^z3.

F54 0j5Jnc cm` ejo4) oJn1nf (AMPHIOXUS)

, dMndeF&3 (CEPHALOCHORDATA) voZtot

--e8d ^£c. 6 8e= 27wl^t ^JJOz`d JOtt mu

& OSD=3JZ d̂nra z3^d^ z'R71t6U44mvt Jee3Wdaz^t

^tdvm, ndt brae ^^^z3.

tZdeF^3 n=06t ern e^ z3 e^r^o3J e^zjoz^

e^ Qo3JC' 3rae ^ ^ Z3 o3JJ8L3. Ui^c z3 7 O

m713z#0d3 f3c^J

c'^c^TJ^£7ec^J7^L3. e^.F2,e^3/^etjJ l°Nc^^a^02t^ Ne6^t

(PETROMYZON) =zb, u%oJ (LAMPREY) Doz.)

(AGNATHA) rl Z a zSizz4ii

23f3d zwi drWd) en;e?t ^3e^ ri ^J^ t

(GNATHOSTOMATA) 7Woct t- FWF f8AXb jt OUO.

M 5ZdCF 3/Ut&tjJt erutMz%z^i6 ^zouJ (8)

a^^ doz7i^jrie ^Oz3o3J ^etj^i^a^e^a^tjra

^e^zntJrae^ev ^t3rae^^ c3^c^J7^2JcJZ^J. e^ eoz~i e^jri

ud-@e7j6 zvOznte) &,OCZ) z^ie t3qZ^ e3t3.raeri3t Jee3

Z,m z^ezjJ t3, eZccb8-d ^zoz)JZnit:f e3umf- 3, e bm- ?t3z3.

,Qdd Edbm= e^ JZNe ^ ( e7 se^^ zao3^e^2v /

MOLECULAR BIOLOGY), z!cZmo3 Z w^

(z^o3^^ae^zN/ BIOTECHNOLOGY) ao2Jt'
oooc 2010

iEE;^U@Ef.3^ 92 o± ^oz a Qpi5ada) N0240'Er

eJ ^WJ ^J 7j J e^tto WC^Lr 3 t lZ71%V

(VIRUS) zJa,3$eoo33 (BACTERIA), unz^e.^

( ra jzzt aet / PROTOZOA) zot ^eez3
=808zve^ri -^d8 n J eQi3.

al3

t tee tic fc^N^s'IJO^ e^szve

^, e>c^o^ud c^JJZ$O^J 7j^

oot~773 Z9ec^ fie ^e f ĉ 9ti

t O . e^doz^z t

^zd e3 e37j c^J^ WJei Nt.^Cll

,),t =i t5 (MONERA)

Moc:d'1 ^e^^ZJZjJ. -;^ ^q3

ri^3oz~iJ ^en^^^ zara

1% (qjO43 / FUNGI)

7W 4 ? ^^tjo3rve (PROKARYOTE) riOoz3J

uo2j6 cit

aa^^ e3sae



i ^;^uE-we4 eJ)zt v a

ttbAj= . it1J`$0 ^Ue 3a'fJOQL^ e^ f^eẑve^neJ c^>fJ

(PROTISTA) MOM c^or=W . elt)rie Zt2b

eerie Ft t ova ^sa03rae (EUKARYOTE)t-Z

ZJreA umt8ua=0; Jct. X6rje30Ct ari ^e^t^z3.

i5i= z^ e^o2 3 e^ ^Jerie tte^

c)c F= m 6V (POLYP ) rich; Nee3o&3&u 0616

z^ a a ctrtct (d a' wraV)

u O; ddt 4e^J rie J a oil ^i 2

Je ;rie J (aW tee oS / PLATHELMNTHES)

ca ^JOL^Jc^iJe J r cc (^ J rJ N36c7'JOv°^ /

NEMATOHELMINTHES) ZJ fi wd;50zveZrie.

23

,Zda: sO: 2714

a^^^^F, a.l Ude^N^ ^s^ Q^'v^. t^^ CJV W.ia, ^VJÎ.J eJ^I°^N.i^

zsvct j zje A Oc^J ZJ^J Ja^ eJ^c Je^J, ZJrlrsf ct„U03vtg

Ze)ato8 (ute7iS / ANNELIDA)ott ^

:3r^cz^^aaa'

^ ^zusd6c& e3^3o8 afzS , 8 vt

w.z3ez^rie^ ^ 2,e t J 0 3e^, ^e^J, r^e,0

.\RTHROPODA) Zo= Z3653L. dca^

o^ra^ zxdroz3J za.ra^3 erommoriri=zjt;.

elu^o7iliefJ toEsetimoririct\, n=riezFi,

z8cvb

ido&) 4
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v3araa

gszvev ne t^, :)OL4=h =32F zv Zt
z3efQz3. dett ee3 35ztmt sejeo3J a a

e^ ^
q

o d^ r3 & eru^ortrie?r^ ^
33

2^
,

^iti ^3.
aa

^^,

N l°^l.G, '^u^^ Q, N ^^Q, U e 7^e v, a ec1 ,

23e^7je^3Ja^e^7^J^OSZ3.

E^o--T@EE3E^ 823e^ &bzEb zJozJ^^d e^^d^ 029

ttt t) F'fc 7je ^^la e 7^1a0^ 3O^u3tf2^c^J^l^e^ (^ ^c3faZ^c^`^ /

ECHINODERMA) o6. 6ettaee3zS:ae rje t.raQt,

z e)c3A ;^tMBO=7tt ttae cS =7 0Ẑ ^dc 7je^ '^`^ea^ai

e) t M71 03.

d.^,apapu dam

)dw! a=Q

td=, hM8 Ctb

z3e^a^^e3^eeo 2^7ie^ ^o^e^ erue?c

zJZjJ Jc^ z3c ^c^ ^£c^, 2)^c^c^^Je J, ^o^^i ^Je J7ie J

^rie^raaer^rao^aro^rief (e^^^ / MOLLUSCA)

;iO@a a£SF L^eJc^e ^,nerazi J^v^ ^c c^u^0^ L3e^Lj

tr va4 aed, tae

M%kWDI 2M

(0 -

2z^e73 e^e^J7jee^c^ ^2$^ ^c^Ja^7^eJ a^,J

;94 (^)c.^o zO Lj ,E^X=M= ^= old ,

dal iaab
J J

gJ2 acid dsaee^



z;MwEaiel ,zd zbz-b idogig

i37

c NeeW..̂̂

J11% e ^

^^

JU

^^^QQ^^

C ^VJ,

gq

lS^G LCJNWdO^ GJJT t ^^^.

NUJ C^V(W^IJNAJeJ VAX, QILOWNI°^ NUL^CwTvl l^.

Z3w^c^ ^o^i^ ^ee^ ^^ QO^^d ^rae^^ (SC)^GTsI 23ac^ aep^

25

ZSW0M0. 2010

,t0 U 4
11



ate:; a=U

e^ 7jN'^^ZJ^i`ZTL^ 2^'e^7i ^zc30^J 2c^Jd

.^i^ c3. c N370^u^L3C°' c^^%^ '^eL3 P^ jr^C L3 LO

tD6c:t2,77c 7i7IV Z :b u^^o3U^^j^UM. O= 2Jt$=

ei4A Zi3= ZJ=F Lae id2 i , e3Zj c)ZF&

:^o „Ed e9i5-^)da) No23ie,

$03)Ti , e^ j7i ztie c^ ^ ^ri^OZ3 etUJ& e^^^J eZj

2.,e^7ie^ X23 Z"ec^`Tjn^J elUJ?r^N2Jca Lie tiz3.

^,0^3^ e rJe^ ^2 30^^ e^ j7i e^z3^O F

2r 7Nj eo= ZWi N„ NNszvez ,reZI 710 6cl

re^ra^ (CHLOROPLAST) a tee; z3etre

(MITOCHONDRIA) 71

J^^e zve^ri^ C J$J^bAJW zve ^7i t^0O73 N3^'

Zv'e re 7ier73 nt, z^ M- t"68No6e-4,Et :-:L 9^

zvere^3 e1u^,a^r3t^o^ $o3^ne^

rJe^onn;^ti 3^D 2^ Ft71.IJOat2' D ^Z 0Ml

^z3e eel e^,ra r^ec,^ e^ Qo3^e^ ^^i

Z O-ZZ%Pt7 03 a o 3d d'j=ft. L diCbt, Z_, UZ,,2n

e& QZd 0W0 Zp-a7171 3, z3eZZ tZ wee?a rJCJto=tizj eJ6e.)7 %t,

.JJOZJJ7 %t, tno&=Ttb3T 3, 3. q71 J. Zj7j

ei^T^^JC^$ O^J =$zcz ",^8d Zbc, ^ ^ Z3e^^2 ^03J

e3ZiTJd )o N^ NL3 w ,£^7j J. '^ M n- C)^)r eJc^ Z3c^Jẑ_;

e3^J^QOL3 W Z fPJNo^ ^t e iZd d4 J 73tj 14

2302Jeic^e tl 2JL^J$^Jc^ zve^ri zve c^ °tjZpJd 2.,th7t8d.

^fU^.Fc T dot 2'e ^ Z$B o^Jc3ae v^7ZZ3J f^Jef )c

c^Jec^c'^0^$ rj (eNZ^0:J2^71S^) ^vN73l^O^c^' COL

^'ieu^J^^.ca0 zve Z^O^JJ^ e&2,u,rJ

L^^uL3. c^e^c3^e $c^^7j^fJP^ efU'v^cL^e)J 2J^w^.

e^o^i^3 zvoz3J e3 Qo^e? e3 e d ^reev^3,



i2 Tma 3ia^ In-- egb z^ogmtc"d woad U czdo87v 27

eeooiz3ri^f3r^ ,^r3roz^

&)Od Not ZA)d& == ^ri^ Xo Z:,A3e r1 o= Jc'do^JTj^c
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^,'c3 EE3^ a)^ ^o ^ e^a^ ^J Nozs

s eru e^sso^i «d j^i^Jd z p^i^J e;2;7 ;

e3ĉ LjJc c^J^ Z a:J g^ f^ Jac tjJ eJ^ ^. n 373 t31e Zjt^S`e^

a^^o^e3r^e2^^rerc, :

1
J c)rloJ

2ve^^e^net

1
e^orr^ori^t

1
UOTA71 t e^`^J e^07jc^JOt^JTj^Ot

1
2N"e^7^^J

1
2Ne^^OZ^^3Ti 3 (^ jTi ; en ^ sst^

1
^,zti^^^a3J)

my zt uo^5dt 6 ZNesztir1 Z3e t33srM:

rltnt)Z3e a*

aac z~rir :

dAedoa i5Eo):

,ZC= t^ZuFtMu t, P c^ Tj c^Ja

^.r^ti^t p^, ^t^e^,t p3. z^.ra^ ^J^ e3 ^izi ^.;ee3 e^ ^^^^

Z)otz 221es7i

ttJOt3o t80^tcgnb. e)ti z4= z3o,^7z,4) Ttd

nest zde e t t mttt6z^. 5VA)ti, t X33 tt

Sri , n ^^eJ t tz ^^A, .t.,ot Z.o= tmtE^

c°3^c c^. ;5i;d i ^3 ^tTutjrj c^Jd eat 8N, vJ^^J O JeZN^t^

^2'-c c^ ^`^ ZJ N ^2^c^ 231 c 1 oJJ e^O Nc^J4e^ s tTvp .

e^t3^Ja e^ Sri ^l (zssd ova riri ^^ e: o^JO^)

zrsJO3Je? ^t^r^^t3 ^e3ri;t, e^n^ t3.r^d^ti

rt s e ri ^ ^tJ7e ^i fi^3J J Ot J e^ ^n^T3

(^C C.).Jtj('1i7 2 Mq^^C ^W Zv3 M, NvJJ^^t.TU0.

ego e3 X71 t3^zi o^Jc r ^ JV^t pc3.

rz octJ a^^^ Z,ot3J r^oZ;eo^JO^, °^ ^n d

e^t^^o3Jrio^ ^t^r ,^ e^^er3 zs ctitJee3 ^t^t3,

mtd

29

^tdnc3 aaot c^0L32J^ t5`ut^ Z: nZ) M^3 t ego ri J,

t ; 71 JugT106 mJ ct. L= M3Z&3d C of =&Ajm-c^.

8^3ae3 2^t^^^t^ t3^ sne J, e^ j7i e^ , ^ jr1 e±o^ri^^

^st3. ^s 2Ne^3^ e3e2J, ^ra,rs^zi, ^t3e^^^^

)a= uo% a ri a

500 Z3e70:b Fri &ot3, ^)ebi^Q Ut809i 23e^=

cz`O=tbt 5r oza m^ ^Jdiz e^t c CcGctj

3f.rdzaot3J itc)d t3: ee3 3e3^,, 2^c^d^o3JJ^ J^rtras^,or

o^J^o^ JJOt3Jso^a ^.

A)m) is 3.n , td, e r' Zz, t) = 2aod

zNe^net Z3e^,r3o b z3er3r3 ^ed^ 2JSt^zsvri zN e x t3Jee3

cmc me =nd Z9ec7.'c^' ^ 33no J ott c3C)t t3Jee3

z^ea)ttj t ht tj. 400 sort 440 -JPDO:J t Sri & ot3

i:Sl)z3 adz) mzcrwot3t3 toq)t's

tozlt 6=zs, ^^ ^sr^e3ot3J eJ jti zd%oO:c I%t

^Z3;^JJ83.

373 ZD60:b FTIV 20003 en;2^=2 8riet

t2ccbt mods$;!3F (PANDERICHTHYS) aow

fz^c^J o ct 2ye sn^ti c JJOsc^ tzlo^J^Jd

ZtUt a 3 RUriet Zv"eZ4tj NJO^*tnCt D8d. UCt e n(-st,

7=cc 500.20e7o b t4F73 &O tMZ5ct zNesri

^oa3s 3^z.St zt ct3 e^J t3. Uos73 30 at zNestOtrie

z ^M u ttt ^e h 70 e80j z:5 ;md 03.rtitJgt. uoct 470

6Ju, ou7Wc zzj. ugrW6 z4otJ tetz) 30 towi,t

erJ;^s. ^v^tj ^^t3otio^ ^raetiJt3.

t3e¢ z^'f^^zo^Je^o^JJae^ot^J

Z^.rz l dVW)at (RODINIA) wzfott

0iL.otut tj. ,tea £omo:gd zae^11
CONTINENTAL DRIFT) aot3J zrt3str t3. qO^J

t.2eM ^. .,

Z,, Jot 71 6 ^0z^s^,t3 zatiert rio;ot3 2Nesri^r3

M 8 Qua 71' J c^tJ'SJF£JcF tJ'Vj. JZ: t,)M71,rpoM'J

7 0,mat,M o= ZvC mM =cO = tat e3'btdrWm,

cit iSoaoa 2010

,c,Oe )63: 4

aidoew: 2
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2j,tcC2i,= eez JOzJ uou,8 `L, J O b mm,Zd J
6ii

2JZJPJU^ e8 JJFME Mh t e'.)c j Z^Pe^TI' c5Z6 Mucttj.

^a30^J Z"ec^TjJ cSu`^'uL^OV^Z^Pc^7j ojJ ciJfuOLc^^j.

P02^,OJJN eL^^Ja^J °3^OZ^ ^77°3P^Oc taw

^O a^)^JIj J, oT71 D, Uc dCFL1JTl3

u^ ^Ti e^ ^, oz 25L^J ex e^ ^u j.

^£c e'^aY3e ^a^1 e^u7j ^23Pc^^0.^Jc^Ja

tr.

fez T3 UOnd 1960d6 tt oc''.^J molt

N c^Ic o3JJ. ^'c^jl^ E & EJOc JTjcdJ 2Jc^J$^7 a'
^e s W

U= Z Otj c'J^weL^ ^ c7^JF

^c^^uNS CaUeJ c^^a,Z'e^i^OLjO^Jc^,23eL^ 23 Z'^^^uLj

Z^ wee N.lu0L^ F^JJFe O^Jc^J c^F^^ZJiJZ3u(jc^.

400 Z:60::, Frie &oCi i^ Q Pao

u tU703Jc^,J Z1, (5 71 twt£JF 01-2 71 ;^ 0C3L p6. uto7td 50

^JP^C3` =F7 W,, tn Es3ce.3 Z^nt) 2Z 73 a'Ut JPe3

c^JN c^ ^eLi 7j J ^c£cJ2J^J.^iL3. ^uZ^c^O^d 3^O2^ uLjJLjJ

^BeN lj o^ J71. e^ j c^JP 23fue^uJ e^ QO^J 5 j 7^

d,zj = 150 ^6o b = F71 J .au e .UuMuh

Z,)=8 mvi j. &>P7Su^ ^Je''^JUZ^fJP vJ eJC^ 7ajJc$J^

tOct,=fJ *tMFO^JJTI' ZO=ZC5.

250 c-JeDO tZFTic LoUJt 0^,,EU6 u=p= 6

Z.,oc:` c'^7^fuL^ c^csu`r^ 8 e ^3^ ^^O2,^c^"v e3 OL^J TN"P gvLp

^;tctAr O totm j' Jcti:^ 70d4. 6jcb T1 3

145 cJP'o3J Z^ZF71 b&oO $, Pv'0 ,7; U soo.; eU09u516

c7J^0^3L^c^). 2^J ^O ^`PP3 2^OL5^^Lj2^.fe^.^i23c7^ (L^c^P7^

OcV / DEVILS TAIL) ^zoz5 X36 5ed7iTi

iz^zz; ndmmatotD Z^e%Jm3.

4tal v ao23 afteF^ot e J 3^Ljc^^J

zJ$&n c=2b d$mu Jetcd.;L3c;5710(D uOM-
s w r p

Zv^^uoTjL^e^^J. v ^J a C^J ^^c^uL3 °vU^v

e)8 71 citJa 23 Aj 2 0 a t C5Ou. 51 e3C7mJAj 7j J

Jte^JttJa 23tNP;2u^- (CHICXHLUB) QZ ozI)

zt^B^)Ot tdn ct. tC)tj Nu b =^F 7j ' &OL3 ZJ=$L p

aOL3J ^ ^a^3u^^Ja^ c^TuCLjTJ Zv^c or1 ^3o$^L^ ^LjLj

F ^^0.uL3c^irJP^vJ. e3^^ ^^eZ373

M ESOMOO
) 3: 20

1 0

4

F^O2! : 2

^uc^c EF.3c3' ^ ^ ^o ^ e9a^^ Noa

J1uer l0 .ric'Sc^JN ZTu3: DC zo=

zotJelntno:J . z 8me)

t^ 5 ^ Z30aJ 7j,^ ^,J ^3^, PL^JU^LjN^ O F ^
K 6.: 1

J^ ^^ciL^ ^L5^7^ 23u23 ^. +'i.,rJO^JFc^ OJ^L^

)Ld=Cn =Ci Dt UtJ tic) e3P'^zDci0f 7j 0^3uhC:^,

Z^IJ^ GljJP^ 2L3^ 2>JUv23uJNJ^ due J

7 JuC 7^J OLTc fi c7c^3 F£^ u^LW c^f^ J P^vJ Jc^

^su^` a x NOc'j^1j^0^' c ^d2JOL^J its J P^J c^`K

25JP: 23^^c^^ a^JJU^e^^P'%J Z^i^^uJ. c^aIU730^JJ7j:^J^ ^^^ Q^J^

2 t^e^^, z,i o^ 2 ^°a^J. en $^ ^aLj ^uw c ilc 7'1 z^r o^

^u C..) 1uOC^^J. L^N^JTj ^e^J c^J^v e3c^0 e ^7j^c^c^J

L69n6cd71rWJ Zaoc:i , ;Ric= tdtz,7h cJcTuF Jc^c Lj j. L$J

2yoLjJ ^^^^.

c^JP '2ufJPCLJ J^ a^^3O± ^IO^uy^C°M^ &(5r zSL^

eJzz 7"tdJẐ c^F sT-JPJL^P^ ^T3^fi ^BFJ c ^J^c^

Ta ^L3e^, 2' ^^ L^ e^n^J . (5)rj 3 $ ^^ ^c^ ^O Je 7j J e^oO

T1 ^u^ f O zJZJ` J^Ljc^uLj^IJ L^^c3lJ^^7j

O3neZu 'fit OZt qj;t MU"7Ut, UVtM- tbA

U*710 tTjFt weed e3c3J, N Ti c UOuaaLj

^8P ^e^a7je^OS7^fu erucsa.

2^Jac c.̂ JPP3 ^JP^r2arPC^J e^so^J e^o^SL^eD

c^L^Lj ^4 zve^ ^^3^^ Z^OL^J e^O^c^c^Ja 7iJc '^^2JcJL3J.

ZJ^^^ r^^ z3^LjJ 2,^^Ja^ 2uL^o^Jaut^ ^; dL^

4jtf^3cdrj71%t ct,ZZ ifr TTDZ L a^J£ WO ,Mt uttj. t5

^

^
``

f"
^^

3e
{{

7i°vj L3 ^v5 sic ^, ZJ7c Li GTu Lj L3e^ uZj7 0 Z3c

t

Fc td ^Z^

G.W YJ wJ^u c^J^,c^j LjJ
; C.3^

°). ^î iN^ ^ 'mil C W, cJ Z B

^J=bFtd BP8=6 t11uat c Ct-=zmTZS£"ecz.

a^JBN 2J L^JJcL3j GJ^L3J N^^.

2961/1, deb 143eaJ6d', td -p w)do, 4^ Cb 570009

uzi,3 d ; mm Zpa7t,

^Nriorirae^^tacb 570 006
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-M. o U 071a,

ftAea M a M M

18.000 cccd,-, . ? coo std tram, 47,500 cD=. "awdo wm 6ti08 z=',

-3Se^aiJC, 2J^^3 W [tho8 adi ejtfr CM63 , 6e 49 f' 14-18^1^;, eaa^

^J dI Io CXJ C3.^ .̂J C+C Ii ^ .JJ dc^.i , ^C^11 \ C^IJJ.ic, L './ n C^N^VCJ^ C^ V.J.nJ^cd l^^l l7 t CA)^^J .

ZJ^JT^cai^ 2TJ^c 23c^JJc^OvJJa

Z^ Gli`im^ Z^Jv2^. t^`23ZfZjcTv^^^.u`

'25i5,t^"V eJ02)JL^ "-= c 23Pc t

Z.)T3O:t N")6.

7t zii$VS. 35 e, t.`tD N&) h

Z aao^ sett ftaTSjJ^z 2 ^^ ^

mer see=, te?.arW pcFlO ;.rM

z3 ^23 ziJ. ^^ 71 ^^d

a 3j^^o^i zae .^d

6zm4) t zf=t : Souropus androgynous.

utLl`,02J

No ^Je^3t3'2.5 :woos a-=tdT^ Z3 3^3.; -=zi ^,,e 7W' wMcb

JU ^tj 3^Z3i ae ^ `O^u$v eJ ^a^. 37^v7^ ?N7^tjJ ZS Vt. .)e T Z M C^u

tA)M,ht3J8t3. ^Ze3tio Not 71 e6 U r^ ^ wt^r^^ ŝ^uc n J

z^^ jzaJO o2^za e^ j z3. n e^ z c"% 23 Z ,ca; t.2 J. c=oN7Wnon7^

azs^ ^? 7^Ttji3L3.

z o^ tr, a;F ^ 47,500 M.= Z5e 49 rte71, &: 14-18 7.d3, 6e

2.77 tA,bcd,c (a r ry m anMO 6e 1.48). 2.77 u'OoJ]o (=eDit Z;i3o^.;N^ 8e

1.3), J: 0.61 o7^d7u6 (do t) amfici N.reo^,-z utt3=7 &e 0.55), &e 0.55 ^srYue o,

199 w11=O 2 , - fed raet e e^ Z

C^w

Z 93O8a" 2010

O rEthE3: 4
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^^^1 U^7 -) /1C. h CW l°)c ;N?ni FF^T^n cS W.i n0.

L3e^Z^e;^jc^ c^c^J^ c^ca0$J7^tJ^^iZ3̂ Jl^t^ ^^

Z3e^ J2^ 3JZ^J^uZ3. JC3rjcoZ^ vO3TJbZL3

Z$N/ O^Jc^c^J^ Z ^ c^J l^ c^c^c Zj 73 Zo e' J Z3. ^Z3

rStae7Nez ^^ error 2)^Jc^^Z$J eruti^z3.

rr,tb riv J ^F, c^ ec^a l^fc^T co ZjJc^' LUe9n^Jc7'

eZotr. c^^ t Z30^e3'c 7^J^Z3. ^^Z3 f^^O c t^ Z$ S Jc^C J

3 q Bond tad c3J^e e3 ^re j ^^3^J z3.

iUmw 5C9 23J Ti,O3J3ztfDZ D,, t 8c^J d̂ t zv,t

^^ ra v ^^ OZ^Z37jc^Jq e^c^J2^ ^^Z3e e^z3r^er^^ti d ^cz3J

^s^z^^ oiJZ3. e^z3 zuoziiJ &^^o3J^^ ^e3

^^,u.W CV UJ.i ^gJ N.nc a .̂J(W^ ^(1WJl° ^e^Nl̀i.)WJZJJ. ^^

^eorr^ c c ^ N n^ 2^e ^o^ zsz3 dJa ^Z3.

jS WNW 2.: st6ctt ^zm zdd= ^5=r3

^u03Sd8?S'O^ l'' PNc^O et1N2Jc^^̀̂  tjf c;^o238 , a^5, mcb,

z^wa z3 rae^. d rn , mma, w:sv j, 23 Aa eru ,

^^3^7j^i7^f^$ .fJOZ^J ZJN2od'iJZ$`.

7 Lm 23 tct ^,2rTJc^ rdZ$$1Z3. FZ^ eJe e 'v`7j e^le^`

rQtt ^Nde3 Nr^ t3 . ddo z3 o3 J jiJe^. ode J

^^ '==67j 23 e3' `cZ^Z3 ^J J. tjzT.t ^An LCt

$Ze;J7Wc^D,6 Wj Oa od 23rtd 2obD,; =Z3.

^^S2ac^^^;cav.neCc^d^°v:

^ipri^or3 ^ri^a 23e3^2o^;Z3J. 73e^.;^^ z2e7^

o^ nd^^^i e,^ ^JO2"zi z3ee^z$e^

ctt,,e tBOt 2,3r= :wA-=.i 3. tmid: ^c,Z, = J

e375 307 ^Z^J,^ ei^eZi^ JJwZJ eiea^ Wet

'd w; e3s, ^54 z m c7^ Z $6tMe ZZ3Jo ' Z36

tr^tj^ 2 oqit Jee3 ^ozj z^t6
r^oz^ NJzJct3. 2otj^Jee3z^^z

UZVFMoM ^aoz7Z9. ^5s 8177, fi

eZ;!zlEte?

diSOODO' 2010

c^vOnilE3: 4

c'diO : 2

i5, Eu@ E63i5; .1) 8T@ ,^ Eb^o a Q9 a^ Noaa

wg Zu e^^^ 23e ^e^J ^^3 JZ^2^^JZ^J. do23z^e^ ^^

^^^c^Jt^ 23 0$ J Z^^OZ^ t^ 2v 23e t e^J. cJ o b

^Nr^cr^ 2^Je7 z^na Jo rrt e o♦o^ ^^ rev

^^^^ rtr^t^ rie ri^7i^?oz3 TJiZO^JZ^J. a^^J

ui^ ^^^ ^e^c9vZ37c n aLjJ ^O^cJZu"CJc^^^eJ M.

hnCion M t, vii c%t eat U08d bL:o&e 6 2J

23e3 s X73 aZ^J Nr^ ^e J. ^dCct6 teo3rh

23^3oiJ Je:. w^JrJi s 2°P^eJJ 2ZeCJ a r 0;,o . e3717e 73

^lj£ Ĉ7^f^2 ^, ^eZjJ t3s^^J^L Z3 Z O^JZjJ. $p53 Z3f^e7j7^ )

c^'23 t1 ^Jf^c ^J SeM. ^l b , c Jc^Tj &^oZ3 c^1JCZJ', 2^NUJ

r^^d23eD.

2 SC `^

aa

03J ^

aa

N

^^ ^p ^^

c^^ ^: ^us^

gq

J:^5Jfc t

..

6 a)m

-,O

U6

'CJ' q^. U7e^7 Aloe WeJec eJ6 'U,Z`^Zj ^/ cu,^. d Z `t

t ^02o wZFZ3o^^Jr^e:3r^ee,^ zv^o3Ji^

'O hc ^ ' ^oz3: :3a;Jerr ^z3. ^ a i e ^` ^z3s 1
Mr^o3Je Zj^fZje^t^ ?pc^f^e71'TJe2 c^ ac^TJf^cc^J, ^2uZ3.

aZ^J7^, ^^i Qr3, dr^en ^ec^ca^i Q^e^J

Ntuze, Otte tAj r ctio8 10-70 a DMZ, ,;I

, =d6eIZ3. 8de ^ 7i J, re o rj zie^ .

Po3Je ^t c-tz 74,no J, e Z ZJ Mor:-cz^ z3 i5z

^a^Jad. o^z3eztj ^d i$^o^ irrvr^ ^^^e

23 :^ ^f OZ$J 2 ^Z pZ3. Jc^ ^^FB71 ^aN71 J ^7^J^vc^.

^^ zve3o3J ^2 No o3J e dl 200 i^n6

5000 tz

)tW7 rr tot$FA, 94489 96495.

,Z n")MFiZ ^d (t6,L), m- 7' ^

v'..^+.i ri^:w soy ^^w ^ 'jwi;.d :.^v^^w ...'e!d•

M. a.mut6



i^mwva; gaa .d ;bzEb ;Jogw,ed €aatSw 2dozgzg 33

"n - nd tot" E^toQ'i

z3P-mold Do ttz, ztgit tee it; z3e2^7i z3^^ ^e^ eon

to e^r^^dJ ^ a c^ j ^raez e^z3e

rioz^Pd ^zd^o z^d)^z3.

1) z j "̂ v;TC)T Z )Y ^P73?

230 ^^ztij 54)e)r4ro mhe
diztz A d. a)Od tD ^^zunoj uzma^c°Jt dzs3^ a

tm67)4bcd)o, tam c=zb e tzp c CcborW ;=3J 71 c^ ^^tidJ

i6oct zad) E^. `dE 7M^Po J ctran rtct d6 JztPi5 ^-)tm M,

2^ 7i^o^rri) ml=̂ 6mzti 41 enzt2D tdri za,%ct

er=s, aJ tEnto33u7tcz. ,d Pt7j 6Z:LA o)ebct. zJ3:JC 1j e3zo=h
erg ^aod ^s eru z ^ airEEDc J 7jd Q n6o3)e e.n) utd

arazr^^erz3. z,o Jz3P^ ^r^zsvt1 ^e^s^^

WoMZri zoo (e3oZk;6 z,-v) 23 rir^ ^Pe^PP3ed^z3.

^)edb 5-6 ern ei z3ivMt3 utD JPP t ^ze PP3 mzdoz^^riz z3. tDCA^

a^id7ie^e^^i eruee^ z3o ^P^da^rrtz^z3. M ^^i^d Baer c°^PBc^P^ fJ ^e^^3^
M Q - M M M ;,^ p,J

utmcEl d^^t3. e^ d. zs Sri ^edz oz^ eru t^^^ ao^ ^Pd e^73
1 eJ ^ K

^eo^ ^rrti ^a o^,irri ri P?^ J rauo& z az^rj17 Ned) ^tJPr^^ ^s ^e

d ri^ord P ^3PoJd o r^3d^ e)7S-N-Zo;5 6P6M 2.20 ray eedd e^3e z3 ri^r3

ti oddo Ft .

c^PdJ 2^f^c^JO^ c^JeP330A0^ e3c^03TJtl 'aafJP^c n c^)£^c^ c^`PP5 z,^^o^

e^^^ zar^dd), Prue ^d ^do^ti ^e^d^^jd^a ^^z3^z^. ^e^^^

04 m ctM.06czm tncE oto .rMed^cr (ucri n t-)) =dd6

d2J zmb add z3nzm tneao-to to a3, 5§e?o:to .rMPq3tr, azAo o

;^P3a3, Abazbo r M P d ^ stl O O 'U71s4b G tMd6

z3d^dz3zi). ^^d e^e^7is^z^^ z3 rae^ a^d^8^ c^P^

z^^ o jd erg ^^^ utd, enozbo et)tm t c d c)Ccb

zjNo a71 teaodo zbzP Z^ea= 6 wee uto Q3 35t8a) ^Pcb tor3

agoztt z^.fJZme % 7t8e3. ea=o uOd ZDS=6dp ;^8d vZmT W

a r^ ^zt^d^ ^raoddr3r^rr^t^d^ zve^a "zap z^ra"c3)o

tdo md. moo zz^cgt dZmd e ozz a) ^zz ' 7 Oot 8.5 d &,OA

t.ncao o e3ot at Z^Pt oo6 ztzz= ^r^er zzeca tmTi^k
c^$dfe77Z,f^OZ^) f7c23fJP^e c^P zJ^O^ ^3P c^PM ZJ'. ^adPM& ^JP^o^o 3^'3L3J, ^Z3`

eroz^3o vh IPI 7Ew ^z 8.5 ion ez tcf. ^^ ZuP^ri^t3 eN

,3 e^^7^ z3. ^ ^ o e^od dtl e^z ozi^ e3r1 ao^^

OaidoZ ,
2010^iOgiJE3: 4

X6085'9: 2
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43ozb6dJ z ra,-,O=F Jd
^o^J^^ orrJ )d ,O:b=Ot ego oo ^e3ta^3e

(^r^e3o^v esD ) not rtzjmJct.

tvq

c)COV) doz^i£i z3eOo 7i ^tid eruo rizJ tiJ `^tjeozri

^eerieJt3e h dri z 3 P d N j V9 i Z U d ZS F l t zz

2.°SiJ c^.b aWd 2^fac^riSi ea £a

2^ r^aiJ^^r3 ^dJraz^ie^ e^t^ eruz pe23

MOE^F^ o3r^P7i^^t^t3o3Je ^aatid ^e^ee't^ e^ri^^.

ZtJz"-,JO,J cztee ^e e£Uc^O^u elUa'^aJ^ ^PC7tpd e'1 7 c^j03Jc^Jd ^c9t73

tdJmri t5om i ^s^ee^^ e^ ^^e:. e^tideJrM c^P^Jc^tj 23e t3

sdde5zdd z^ rart^ ti ^ o t ^z d ^e^^ ^t^o t^

zoo t^. e3e) j t46 t7TF7' nto^ Z e c'Jo:be' z3 O^U a^,

632 eu drietJ z0vot Nr^z^ r1 . 2 nu ^)PdJ

za obt3e ^o^5d uzd Zo vcd e ^d ^dzJ tiJ. e^ o^

tz e sots 2 ES20o tr t, trJOddo 7ttd. doDA,

^5zdzv t c^f^tjeTe)t^ ^^^ e ^T1 z3s^r3 z^tint3

^^NY^Prt^. eJll^t^ Z37^ g4 c^^tju^0^^ z3 0^1c^se^.

3. 00J -m d Y .-,Jo:bidz, zrt "tIPA Dimon ta7tzt.

eru ndt d i=oti ^til3 W ^JPc^J7j6jFta

Ui^o;^d ^ o^ ri ^e dri cad NPtj^ ^

^'tde-i, ^a Nc^, JT^.rJe^Nz3P^J.

eru^ ^^ z^^^^ zJ^,t^ ^t3aiJZ3Peiat"id ^edJ

^rvdt3rJe^ z3do^riarvdoz3P^rit3. eP3

zsdocari)ot oiz ztMd 5-6 era t%= t6

&M,V 3^oz3i^ Mdos Z 97^tJ fed t^-

&V0MR3' 2010

iq^oeil&3: 4

idoMb': 2

e;Mf- E^ eLowd T o ed fgaadw toole;

rzd, hESJOL'o mz$ n)PdJ ZM7tJgt3itd N Ctb.

z r^ o3ra t^^ ^Pd^Ja Leo ti UM5d, e eJ7We9
ZJAJMUZ^7Wc Jd c^.MFh d^ z3e Idc-ta Zuzw d6z^

tt jtt u,-1t 6. Z,ot^ tdzi^ ^zm d62^d ^la^uzd #9

C)3Y^Q 'QtdP3 ei(!) Mzri6. ZvotD Jde.6tiQ Zl6tMo:J t

^PdJat^^l^t^n udd n N d o 3 . r m P d od $ a i ^ 2 X71

o3raPZv^dzmt) zt2b ^Pm3=OZwi eru^o3raeti^Jmn

3nd e JeJdJ t3e^c^Jde^t^c^JddVdJ =FJfl 7je^Jc^^z3PuJ.

mm z3^evris^e^ tmtzuDdmh voado3.raerizvt3̂ )edJ

^ZjO^JJ^t^c^Jd̂ vw^Z3e^J.

Jca Zve^JPc^c^e7 ^ JdPT$r1 e'UtideuM 8Tt

^t3e^71 e^e^r9 nit &Ocb:^t3. Ad ^edJ zJgjt3a
tl^

e^r^ ^et^e z3^3 ^d1i^ erJde? zr^zve^d
,^,iedJc^.O^ c^.,TJtu^2J^' tom. `^tj^^ PJlle'aQ^.l^P^^Jc^,̂ edJ

^ipO e t^Jt^e tltp^ Z O^JdJ. ero ^Pt^z^id ^2 c^PdJ

(lUe^03fJP^NP3P$J7jJ^L:. 61 zJ)o t t a de ^e^zwi
^7Je)t^e'z^t^dJ T̂i ^v7^LjJfJ2J3^'J.

Cl^^ iJ Va ^BoJ tr^.l^c^.
Cd 9

enobo e3ot ^ztp ed^il d,

tPe) c°JPdJ zJ^O^Uc^tj80Z^ c^atjNU^ eN^e^Jc^Jlt^e^t^U
(P L M

2^PE3O:Je7 ^tJP^CI^JO J8O fi ^r^e;o o 2Jd23e ). d4

5z6e?^o ^)ee^oz îe^ zv No (^§e?ao ^e3e) e^i
ti eJ^ td&)Cm= t tukitztJ . z5 to 51 Z11,M

c^e8c^^ driJt3 . tb^c 7^O^e drit3P ^tQ dr

r^ oiv^dJ Eder r3rz^o^t3jne 2^r^^o^e^

tz$dd 5Z6od3o e:dfiz$ dr^^zie^ zv^^P^o^e^ ^re^c o^
d3aj-Tan M%= c' Drp U= ^c^^uf^PP^c^de?dJ t3. 61 oca

-$d zvott, 1-2 zv o mrirz tAide r^,az ^t3r^t^ 1
2-3 4F &,dFiNde' z .ra.o^3 3 tie t3. ti

35detri zrid tee t 3tMmzwiie7 adz dd 5-6

rMaoto^ t;2jde3 rtradrJt zJOtidEsJPm nd Q3

=ddo=Ttzs . trio ^^ d d a8^8^e^J

tbMtDnb -QZO=zhd. trio tsod 71005zt) e )O vti

u%( oto Cdr aaeaozbe9i^ t.raeaoto &Jtj= 5%e?o:bo ^)oz2J

3d8k3 ero mrtlt3. riot ttFta 1/4 sot3 1/2 X37'

J z^e^ i3sdzJ zu No riot^e: a trDm

d atzt zBM J5zeo D8c3. ..raY raj z.. d ndtMa

Meg) ztJ and ^tirtr^^^ev zJ^^ eru^o3r^ert d. ut3d

z^.ra^r3 e) riotrii ^etj J d ^^rad ero^ .

tln

aes^ rt^^^^ ^etldz3P^J ?

)u^ ^dJ c^edJ 51er3ego o a',=n

e^ eJ P ^r3o3Je erv t 5Zd IIVFtm .1
^e a^^atj ^^ ^edJ z,^3o^t^ e^z^id ^ee^ ^o^tie7
^e^o^ti^4o3^e cac^seM. z>tjtlt^ ^ed3aP
eNc^^o3rJPf1 ^dz3P^e rjJ^ut3.P^o^JO ^z3t$dZva'ao ^eBN

z^a ,v
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Zu^M73 Z`' N0 1 c^eC> n°7OLSJTiZJ3^3^cL^ d3 4amtt c^, ^t3

^33r3r^^Nz^^3^3 . tDzlit &eao33e? tncE o33o U06
af23mTi heo c' ed3 me 093hidd, t.laPcao330 ^^MAJ
2zwT1Z3'oc ii 8't£e^ nd erue£`3cJTi3^L3. ^Z$i Z3PC^o33

m e'ozbo Z 3 Z 4 ;=c^)FteSJ^ s ^caN3c^L3P c'^8^c ^.

Z,ilaC^)OtFz^ 6'^Li z^r3 ^ d.

Nid3 ^eu^$^ e^d^ rr^3cieD ^3 eru
YJac^30^3C7 eJac^3£c^ NO'3 faeZcSJ NO QQjD ZrTJdc^aL^i~t

,Zp7l out zJN^ex3 Tis^^3d e^ C^^ ero z^,ra=:3^3a

35

^e 3 so33^3a tr o=0^3 =a traew)md. ^1 ocs= l

^^^r^a z3e o^3c^dr^ eru z ra^3o^3^3d &AuDexzS M8 ^ed3

P11)c'aJ ZJ 9,,=tog =a Z3e o33 CNmZrtc30 D 3 uzzt

Jz3e^ite^ ZzsNzjaz i60z.3.3 akoz mm t .

;)t, =.-qjcb (Z&m.a) sJ, ztZm t 0

143P r7ê^'^, i j*M ="d, ^mdu)a 580005. qlr^vl 9481281005

c^Pe^^ oc^ta; c`jT3 TS'e ^ i J^^JcTvll, cJ^3n t\

c^'^^3^^^cli'u^̂Pd3c^ e9N$0333^e3T5 ;Tt3PC)^.

Cl&Coco QbgmeSJ

zue ;'era&do^.

tm,^zMt, odm=vD, =i;^Q) ^aozj ctoaait zmZtM l . es;^ QZO33e

^alaPrddf^ e9^c^ c^icTcric^3d F3J^PL^eJJ ed3t^z^e33dJ.

oie z,o:d3 NOCi^is-ids es No^^d33 .raoi^d3

^c^3T3PcSJ^^J3 ^^i21 c^, 3a1C^J ^faeCj^ e^0^ Z3JOZ3^^J29Lj d3. NC)

e^id;3,e^o^ e^o^i Nodraide^3 ^^r3raoii33e3^.rao:wt3

Cott tjzEa uodd3. L33,rae Z^z3e^ aMW ZMM e 'Qdz3e;f3

^o^t3i3r^oz a5c^ ^P3oide3.rae z,oct3NJ,e;^ ^adid^raa 8^^ii3ozd3

zaoiria es Nod ^did^rad a0^ d3 ^o&a d3. $^ p zaec^3 c^

z;^ae^drae^ if^3oo^3^e; c^oid3;^ra ^d3de3e iN3e^c'$

6ezu' j ^JfaC^7j59T3 JP 03J ^P32JJd3L^ f'JO Nd N0^ f^Z$ ^
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2001dO z mml'$Elz^ ej^ j,

toezjz3^2z^ ^^ ors ^02^ er3r^e8o0.i^ ri^z^

z^23rao^ orsdnr^ e^o^ ^^d ^o3r^er^e^o^^

^e^o^^o^^ T^ Ana z^23^zr^o^e^a^ e^zjzie^z3^

ereri eio^ ^cv^aiz^ eJO2JJZ^e tl ^^^,^iz^. e^o^

e^^^ar^e^^ 02)0 ^^^ 23r^nNo^e^ ^iz^ 2JO2^^ `^e^en

e td o c OTt2 e3= avo(z)' Q;)o=

-^o2a ^)ert.rJ.e tFF^ C^ 5z

MZ7-,A tz ju = Zboa 2,ot^

,doz^mt . p 1951d 42^ cut6.

,m or%u aoz., e5 twq, i:^6-e^Jt8 1951d 2voz s^ aM

U e rtor ;^o88ozt ^)er3r^,e e3 ott

N N ^
^^^e^fieNzp Mz36Fi^ MZA,r3o3Ao=6

S J. c^e7^I^,e1^^73 23$ c°JeZ^ ^zp Zddt e3, e3d3

uhz pz38ozj e^ 203e27ioircz n2)ost.

eroo SSft2onzp & 712^F raeZ; raz3^^ ^^ z^^oz3 ^z3 3zp

uto:± 2Jco3Je oztmt 032b. 'Zos^o^ E1z,6zi,

wee r^t^ e^ o^ 71tFt aettfr dvit 5%5z o e e^ri

e3or^zott t,,m6i^D a ttwj 9A= e^z3e e^^ ,ot e^orr of mz^d

; oO&Jzez o:^ tn5 Qovt^zp r r2^z3 era ^8^^, r z3J. e^

a ^T3z^z p ^^ or^rr^Tie^, e^o^ oz^zjerrarie^

mADuq= a .nd r Smri6 Svnzi6e). ejzZz3 ej uomztd tD

lt5$eo:b aria'tQ 2) z3.razp o^o^ e esuo z jz M

ozzin ero(!;Ez %06

3o^e;or ^^0660nd6e).e^e ^orine^ . M 6,

F3drMOM j. uz^6oz^ ctneZ )ot ^zdq;t 3^^,M erg e^z3e

= aF ei&rmc36 4 d o t i ; ^ a Md3 = t O ^ a rioz^F^Fta a

tnctoivg,z3 t . e et t3ri utT3 31 F ZZo . e j6oj

z^z^^^z3e^za e^ o o2JZ3 z utozb ^^r3

I



2^MaEE32 9)o%i^ 'ef)z2J z^oiga „zd oaad&) idoa7ig

&CM z!7 -- .)e9rtvt

&G od1z Q 2^ tiJ. tra T7 sqa uormotsod

^Ji^^c e 7^N'NM.

JO P7TJUO^J7i^^ eY O^ 37e^ ^O^JJ z!Cttjzee

;^O Q^ e^0u^^' Z'Pc^ r^e^ri^dJ a ^£z Zjetjo:b^t4 10

mvo6^)od 8onab 10000 cnuz:f d7tr =Mu=d

t.r.cMtĉ . 6d6te= NOgneoilo:b6 7 a7,,,d6oS t9

2,'ec^ , e^7i ^d^^raP^ e^z3 JO^b f^¢ ^a eT\a^od j.

N3^id e3 e^ O^J 3^'^k37e e`7e^ 3J^3JOY.^L^c 875' avde md6v.

6t6$PO:J d07Sde? e^M M6te e e57iV fZWT3

.x 11
2J L^^n^Lj^LpZ^OLjd UESD74 :lt6$PO:J Z:t ",it md& M.

e^deo^t^ e^ d o^e3^e37i^?t3e^dJ ^^ ^^^3e
C *)eaJ osd6v.

'm CMA%t

T1 md,,R3. ut 1951de3e f«td.Aet S h pdr eet=

detnot

^nie.r^P^7i e^orrJ0^^ 'vJE"c.JJ `'doQ7iJ^7i3^

Jo PT1e7e)o3J7i^e' 2 o tJ ^admfl , QadtJ cSJe7cc'S')e a

czo t 7ueS,, eke us. Zzso Ti^c^P7 t9

Z'Pe^ IJP^7iS c^Jd `&em ' ( ,,O)Oor ' HeLa e5dda eruz, dr3
Bomm eJO^J ) Z.'Pc^. rJPFj7i4^OL^J d^idJ. `WPe7^' ^a0dd
eDRm er^,v' (Henrietta Lacks ) toter dj . eidd
^.rade77i ^^^ eTJ^^C^ ^^d^Jd 73.rae a^^flt^J^ ^ez^^^

80eM ^aodd `^c3^" e3Pc ^ ^ '^e3^ eTJ^a^er od

add a raetriet ^a d3 per. ^zs o3ra2 d end ej

Des fQr:Jzdti ,̂) 7 oar^ e^ o3J a rae^ri^ ^ra^

37

=dJ 50 d6e)t c3J 3

Z8oiGo= e .raet e d3Z ^ mzFdJ

z3o3JO^id e^ j ZJ^7iF 73 jse^, e^ jT'

^^^ c^JIJeJcP ^raed^3eJ. ^iiJ d7i

^s7i^o^dJ eg o3J P e^ri ^Ja 2^odt

2,oL^dOu^P^^,^id "a^P Z^J^c^JCljJc^d c^JfJ^J

mEJ3JtJt fit ZJaJ$m7i ut= ^Zsd

NJdJ cV1. d^O^JP ^^vJ^.

^Jo3r^P7rve)o^J^i 7rJ2'c^ ^e^n^^
^srti od d) e^o7r^o^ P̂s o^JziJ.

uL3oomr Z36d6$eo3JdoKt6 umb 3^O^O^Jc3dP

ct'J'^% U7jEc^ûc^J^J^J: uczj7W e3Jee3

ES'n uzliz o' t) 31ae6ojJ e)Pkit olJc1J4

e^^BP$Ne7e =2b, tU)MdJ vff%Ẑ  7 EZ 07ie4,

eJ^$Fc f f, e^e^$ee^JO^T c=2t ^0z^t

te.)mJdJ Ue =e37i nz Tjo e3c^e'^C^Cj ^ uz^

^J^£cOaZJL^c^j ^7ilJ 3^e)aTJdJ c^Jr^P^21^^ Z.'Pc^,e P^

e'a,$,^J7jSi, 03 ;e O^J°A 23M, rJec^or . oteTJ& e^TJesors6

=OMd̂ 7i e3 6= to t3q dmdZj. t92'Pc^ P^Tj&'

cZbCd W^ F^ , c^JJOu^c ^^^ ^rJ0^JC37j CJ` O

2^d Oo Xsd. c^TJe^c^ e fJP^7i e^, JeeTv7^c^ e^£eJJZ3e 023°c^

e^^87°3)e ¢ e3 2^Pc^ l^P^7i c^Jd 2J ^e77c t1L3 ^J7ir^ 6

7 dJ3^u^3f ^€'^ c^TJc^^^ ^'Pe^ fJPF^7^Sj c^JPJ Y^PdJc^

e^JB e o^Jd e^ ^O^Jc^^J^^ 0^3Je'^ TN'P O.^ t^qill

e^0^ub^^^ 3JC^L^Jc^. ^^e3P e9 ^e^utJP^Tj^c^d e90v8^^e^

c J^4^0.3f^ TN'Pa^^f^P^7i c^Ja e t= uzom ei&

JJ02J^cd e^e7Jc^JuO^JPM^ c^1L^^J e9c^7iS^c'^Jd

FaS^NJ,^dJc^jZiJ 3^'e)c^e)dJ c33u^^ ^^JCJJ7jSj^Ja eJL3J8t^L^J^o7,.

e^Ju^C1jJn^l^d ^JeedJjdJ `^^r3c^03d. ^c"3.J83f^

,q$eot.; Note n idle Z7i3Z^ tmv =sod 24 ddmm

^,ra V `d `^cTJL3^e7s e3^ ^^ er§'^

3 evcy e d. uzte5zd6 tsv Estcb' Z^= No&raP it z.J2J

zo3.raeTiTif;mh o^J bra d ^o^Jej^dJ3

^e7i^eri^Ja e^^2p8^od^o^v^3rdJ.Jara^^ ^3 ¢^

c^PL^J.^dJcjL3c^f1 ^e^ 23$dQt ^aJe3 Qad

Y
erne 7U'Z, r3ZO81JtFtZ UZ^6==devUZ^Cb

i^dv moto of =C3gdJ.wend Aj.m.,Z. ZdMse
Z o^dQd Nc^JO3JZJ^deft cEJee3 oie czjCSe &ON03J

tDbJmb 5e f" )c do;u M &0N ^)ecJ JO^Pc e7i7i47T5e tl
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^z=J ^)PK )? a36sriej^Jz zasjN .rzoaC3. e3 e^^ie^

rt,,M 4^ z^e?o^e^^ri ^er3Jae ri^es^ Jd Jee3

^ei^es^r^ ^ra^z,^ Z3$^ri ^rtr^z3$^lie^
w N ^j N

^Q7^^J^ e^73z^JiJ ^7jc^J^ ^Od^er^r^tt c^^^^$eO^J

e3i1 rZ B^Ne3̂  3 .

m i:l mml$ it uorrtot -mtr3 ^O&ner5itot
,3 QL7ĉ r 23J Za6 F T^ d dJ ^JO3 r^ e rj r^ ^ 7TJ tit JO '0

a3raPrr^e^o^^e^^ e^on^o^ zverae^ri^Ja

Z4FT OLJ Z^dA,

v (t^s;fe Zue ; j;)P5ri JZaOQ) Dh p^J. et 1951de aM

e^ eM it r^4 ZJt6,2 tZ . e: ;e0 3 Zve i^tJ^P^ti J

8^O3.l^Prne c^„sJJPoS^.^,to'^riJc^JL^^ MJ2

z'e:^raedTie ^^JPe» eJcJ£c^ 7j

^tj^,; of j. 2 F rid dJ e^ jrie}^Ja UDU

s ^e^ra^;e^e^e^. ei^td Sri e^^td

ZcD = NO=MF =t

Q3471 0 ^^O^v3z3 ^e 7^J^

e 6oMd J )O Mz fJeZJ=e3DZ!tc.

eJ^ir^e^0 cJOZJ toztD Lem -Jim

SF^ Lees e rae^Sri ae^r^raoZ^o^ 7=mdJ 17000

Z ^PAOTi^ BoPCTJ
?^

^'Pci^fJP^
{^

7^

qq c ^

c^
^`

JPC'c^

^iO ePt cTJ C3̂JZJOZ^^YJ ^Z^C__[vU ¢ ^ ^YM qWJ ^T

60000.ra ^z^3^t1 ^^rtra J^ sc^ ^^n^i8

^,ZJOi^7^^0^u c^^,^^3c^J7jJ.^ic3. niuc^^e dJ ^^873 e3

ez jzeerivJ erucfA-M dr.,t6N9JD M E3. Lees14
zve rae^ris e^;o^^^ o3i a Ora ^raez3e^

eemot e3it 'lilt vdid. czz3Jd MO6 scent of tot

F^nCb =FTiee' a36Li^$eO:J ZutiO^dJc^ e^^s^O^td

&CUB Z CZS J eVcb 4

J^rJ^
^

;
A

e UO sc
a

^ mcs) uc)&j4 O h &CUB Zv'Pc^i^rJP^TjS^J

2) O{
G.).^.7

"%= c= ^
M3:

1. Lem 2uet f^CV e J e^tt df^d= z2^,,,,^rm

Z!ectt'S.r^e& cF 6 cc, dtDt 'O&MCOccl7lC?)OZ^ eJ

Z'Pc^i^JJe^71VcIJ 2'ec^0u^^^JtjL^Je^e' Z , ec^J

et.OJJ=CtadZt. &CCM 2v'P rJe^r^ ^d0^dMh

P^z^Ne^ eJdo2 rs^tj^o^t utoe NO&Zer iIt3 ez
N C.I.JO ^,1 vt.

2. 1952Pe7o3nP M=e3= dJi ,Mot=

c^.c^°tFati e ^o^d zv^d d$^,ii raPe^o3r^e

t)k4=cFJa 3d8e$Nez Lem Z'Pz rJevwMa ZJO.'.ieTJ=&.

td 3: 20 10
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atna^at^ o

3. 3^^,m m5zdtd uonzot =teote;i^ &)4

zve >^r^e^riJ ^^d zve t^tr^e^ 7i^tiOu^ ^z^^^tj
E 3F . q4. U08W Z^O= c'1. SF w

e^^s r'a 2 O^tJ J^v^P Zv'Pc^ 1^PN̂^ei^Ke c°Jc^JF^,J jL3Jutit,

m^^^J^J. 2 O^tJ^^e zueae^c^^ J^u^e$^ e^r^^Ja

TN'Pm^O^c^c tj8c^P .rMec'^OrT^ ^Jc3^ c^^i^

cJeJc^O.°^a^0.jJ c^..^PJ2^.r^v ^vO^cSJt103.

Z!CZ .rDedn0 Pea zs6d. e3 ^^O^Jc^ zve raer^^t^^
M M

^J^^ $J^flZo£e^F^vO^vJ7j ZaiZS^O^TJtI cT^^.^i^ec^Jl^c^Ou^

=22J. eJ^o^d Sri ^Oc^t3e zJef^, ^"^Jc^Jc^dP^

46 (23 ztncnrM) ZSMFZ^oDricFS 48 eye) ^ZO=tMa

6oct &rJOc9dJ mKn 01

dr ulAo t tztzM d^rt^^z3.

5. e em5i O u^J o o zue raedri

^tJd ^ ^ e^ev ZJS^^J Z3 ^oZJJ^ a ^Z Ti

OC 3 ej^0 csd). r*QtBomt1O3Je rd2^c mtzzJ^16

2ve;^rae^ris^ N^uJ^IJer^Ju^^,5^O3JJ Z^Pir^P^Ti

^S Owe T^ sZ Vic. ^e^c^ c^^^u^ drJPZ ^` c^'lirjJ ^4 $£^

^e^L^e'c^ Ju^Ca^rJO^Jzve;3rae SJfcr^rJOrOv^

eJzyj%it c^f^c F^uO^vJrj ^J
A

S
a

C JP?^Jc"^
to

e3rP JdPN$

$e r ZJ dJ^L3. Cv l.JC^Cr .̂^.Vf 1 t=,-j 11 a.JeJ^KOWJ LJ.

uzdJ PZ3 Jj^i^

zve;3^e^t Z„O^$J c°JQF ^Od3^O3Ja^Jw c^3J

Pr tdoiJmd.e3td Le 23Pcz& utTM = #Rc Z)

c^J.^O^Jc^IJ^ wee c3d08dmtl ZoP c AnOrSJTtSZ3. t: jCj

UDdM U-4710 ZVZFSC8D7 &fZi3O:J6 e31^ee^J^P c^

^o^J e3^^osdJj^tjz3. ^^ieo^t\ zue;3r^edri

^
a

Z zv^r3raO ri dre Jde $s zrt3
z

QJ^^i,iTV ^ WJ$ ^i ^^ 10^ ^ NCJJ 1.± ^>^o b

zve^i3.rP^7j^J ?a^J$c^..

UC^d 3 ^M es6 to UOOZJdZZ73 c-56q$e0^J Zvli^^^
.p M
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