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')t esdraen6 to Qom Ja ^ ^weJ° 7dozt n3$ e^drveri^j NoZOOQhd z,ozb

ZZ-0..0 Z4ox,t i gist rt e it4 ^^3o3a^ z3. 2008d Zt udrvert6 n^zzz^d aoitozb

tMWtMzi &)tVDtdat z^ e^ soz3 es^raeri^ a nmza&m*ts rt e Ne3^z3.

rt^^ ^^ ^z3e^^ wtvDt€t udr,)CTtz3 ee3 ae= 3d -,)tt tv^Ztt

n o d too,t= 'ZJZ3e>Jr3r^s 3d^ ^^ ^^oz3 UdrZert dart' Roza cZdo3, 4 ^t

e5d.zcq to 4 Zmad. e^z3 zdS e) a=rt^e^d zpe^dgc o^i 8,nzt zte3eeo-t, dohato^t

d^ert^^ rteioraoz ^dJ draeriris^dt3 ^^dz^ Z^ed^z3.^^ zr^rt ^^o^soz^

3JC1^JFtTJ=e7 toZJoQAjz3 Udr^eq^a7ia ^azi^e^ez^ ^5Zt46F z3r^doz3.

oZJ ^ oz ^r3r^ eel ertrt^o^oz3 zi 3 Z^^,o3rrtJ z3. e^^ ^ ^d e^zpe>J,

? e60tO, c3^NtiF^f e^^eJrts ^ra^ r3rvoz^ ^Ne^ ^ozi^rte^ zj^^. e^ jT1 J Oi^e^

UDoZbFZ3BDE =OCd 35Ndot)3 e^^eJrte^, rwIoood Mrt t 74M$ 6M1 J,

^^ 23 ab& -Ae oa' d6ue jr 1861d3 8ooz3o3Je z7f uodef tmi=i^

^o^FZ3 ^3 a°voz3 brad 5Z2JFFl zl^ufj Nrao:bF^ ZD

2^2 ocgud ^^ d z3^ ^^^BN e^zid ee3^ eru ^0 ^z3^a z3 ^aoz^ enrab^^ z^.

e^draert^^z42ztoc9e) Z^;,o ti end aert^ Q^ti^tj ee3 qD netb3db4t) MtFZ^Dt

tmuM 3dem Nz3. 1987d o o33e, bwDmd, i^edwae^5 Lz ei' 8oeeto:bFta &rttog

aaztt tJZedjZeq,.rZdJZe UDWFiU"TI J e t)71Cr3 7^oZJOPA)d tOO3.vt t rte It,

tO^utO8e"SJti g73z3JJr3z:J d$4dd 2J7^ ^J^^ c^Z3eFP$c^c^^Jd c^et^vJ.

UZJ mzotzt3oc^ t t ;'b zJc=0 mot^go^c 2JLjNJdct. -mabiitd tnb F,^, ZssDoc I°)d ZSJee3,6F^

rt M )& 6 Mrt2 noSo^mt t6ot , Led= tdz^= Imo-ttzDt z. J O

riJZ^eJ rts^e^ zaz3e^ ao^ ,̂  Z^^8ZS. E=Z^ 5votFZA E,3t=Ct V) t `ZdOTMQ)

L €fi €L36 , e°Ul°Z^c^, ^^J^vJ ^^ ^ e3 ^^c^O^v^ ^^dJ 3 e^c^Q ) 1 3 ^J^ZJ ^2 ^ e^zie?

eru^z3^r3r^oz eru^o^a ^z3^ . e^e^z3 ^e)Z^ z^^e^^z, ^zaFr^^^z ^^^°

^e^dzj eru^ ^dajz3de^^tjee3 ^ed^erirt^oa^oz^ e^^ot^ e^z3F^o^a

rt ^' c^e2^J^^uaTJtj ^Ned^jz3d 3^ z9^, e^e3rto^3drr^e?,^d,

ZJd^e Q^o^ ao ^ ^ d zt o zt&8 i^ raz 3z3. e^ jrt^ z^r^^o^e^ zu^dJ

u sc^ ZJr3^ ^^^rt^r3, rrvo3,rt^r3 ^^tl, e^z^eozj z3e^b^, rae vev e^^ , ^edz3e^rtJ z3

e^^F^ti ^^r3r^s^rrvriz3e^rtJz3.

4zj iz^radJ ^rW^ ^)%0:b ee3 nld 13.7°C =ot 14.3°C tdf (0.6°C) nez3

stmt. ^ 10 cm. ^)ozi 20 cm. i^^. ^sz3. 20FIe t^ E^Z3O 90dz3tt U;^so;^

eru^aiJ ^eJ^^tls. ^^dJ^Z^^ ^deo^zj ^JEJFc^ z^^e^^z^ ^oz3^o^v,

030:b -doz ozd, c^23eZmzti ^pZW IQOZ^Z^710 zitisozi, e70 r3 280

zprisot 360 Pridtdr3 (ppm) ^8to z gneehz3.

^003m zsD Z^ teZ obF tD (UNEP) zmothrtcz Zadmtd of e4pti z3 7^oo3>,
o e3o8d -NdndrW ;^ozS (IPCC) = ZM713t tti^Mt t04 (WMO) rtct
J o^ o=ez3d, 21i^e 6= Uzi ^d N vz3t3k j 45 cm. 73 ndbzjtD tnb zurtU

eno 3°C 8Z#^;jziD zotD C51 WD$3. O jz3e t mad zAtzgz3 apzg,^ °oz;i^ 2

ov a Wdot Z7106 z3e ee3 tMO=bA)dd 21004 ZSec3r3 Ue WF3 d6ut)z ' -jzoz$S

o3 8^4 ezje' a ee z3.a^z jzi6 ezt 540 ppm^)ozi 970 ppmd mze.



idMEW ^ ^ do a ^^ e9aade) 0

taZS30 t Zo Ja^JDM 3fZjTtI d Z$^c^eaJ^P^Lj c^JO n o^ T^, & d

c')P7jF=Tj J, 23Ztrrat ;=nn ce83 3^^^ - ole^ e^L p roc c£va^ 8e.^iC1jJP' ^c^3^L^c^J c^^a

^e^ e^ ^ ^ 3Pd^ie^ 3P3^d^c^ a e d e^dre7i^zi c^'JeP3 3 raP^ d ^2j7c7e^ 29edJ^z3.

3rid z^b^ ZtgwW My Jz3e^ ^ ^ea^e^ s^t1 z3. zzdon tit 4 7^^-F^Mti

rF7c OAF c)c'^.Fb^ c, ^o9 e.'SJ ,8d. 2 23oo^nee'Jtit4 erUe'.Je^JO^J^e ^ ^uZ3. 3^e^JFU^

m7tJa ej j rj t 2,071 kb8 3.

ZZ,713c^ PN ^03JPJM7t^c^ eJ^u^P^ 2J^PSaa^£-^
c O °JU ^03J a^^c^8e^u^^ a^dc 3^e^C^03)

Nozsa ^^i^ P^^ ^^ Roza ^z z^^ie^ air a ^d^ ^3. doz. ^a& eru ^a^v ^ Qd

2J; 71? 2o^Je^e37i^ti e^le^d^ T WJ °^G^^IW N^e N8 GU W (Wa ^2 iJ WSW VJJd IIC^t ,

e=t^u^ c)Z!J eN^^J^3c^JOL^U draP7^TjS9O^$ en omcrbEs ^5zzz^ c £^^^c^J c 2 ^uz3.
e^e^z3 Sao P9^^ d ^z3 i3.eru ^o3,^dJ ^ Z Ctt Ml, 7Zras^ z3. ^3e^zi

^o^ a $¢^ r3.eru^,aa 3 o^e^d̂ rao^d7is ,z eso^i ^rao^id7isi^^z . e^^ ^
37e di z^c^^ P^TjdT^.faO^ ^edJ c^,J ^Ti a ^ Q, ^7jdr1 oL$ c^edJe^^o rte j^d

Zd-

^.ra^e3e ^utaP82)dJe^, e^,^8€°oS^^^.JTjS^J 3^'2^ ^c^L^ 7SJCl^lt(a^c^j^ ^^.J^vJ^ ^Pde^ c^,JJ^J7tJe^^J.

es^o^d ^s 7je3o^id ^s ^oiv ^ed^de^ ^ra0^id

P^G,^r3rao^ ^ee^o^i Nraeo e^^id ,era t num 2b eoz 603 (5=d, 636

eraeoztJ ) A 7^oz,5a ^d ^2 c. zirad7ra P ^e^ n ^ z^ra o^e7 e^ e^^io^^i ^z

^Jae^ a.

cJPJs 3^3raP (mu n ;t) ^3303J 4jP)mzflZ^nzzbo,3 dea3ozbo3 ^)Pd3 tj4V MT=

zb== Z.lae.Ft Mrt O Tt r3. EA 2)73^ 43 t^a 3 eod 7 =4ns uoz^ddeD

Tt , e dd vumztl zuT ui3e^ ^d am) OA, aid zt zgot^ Z30$ eruo arid,
0z3^ ^^^ad c3 ^^rad̂vP3L5rJPd) e^. ev ^ ^Pe^od i5zuoa

^^^^3^ A,.rari zrP^^r3rae^^ d^es^od P3e ^draeNN (e,zvd) ^raee2^d^.
Et3Zctti QdDOdZJtt3 nQC J 2v r3 ^ e^a^e^dz3e^^n eru^,o^ Ztor V Porj.j 13
c° ,,bc)ct ^Ct traon 3rW6 be'PO j1 eiJ^Oa 23 c^£c^73o o eeouo zqTc ;^OFSaE^

zed . ^raee^.

^

3^Z P n o:b eZ Zc o me xuJO3J^Azc it 'v 4731JS ^e^ Z^rJP e^a^e^^e £e7 c 2 L3. 23^1e^e

,`tea tAC6 t J03JF -JcZS3C06Ftit,, lM tAd. 3'F D cSD2i- ems' CUIZ P.n) U c=ot P t6 U00==

eruoa^3. e^^ z3ae^3 c°JPLL^. ^uNz ie^ 2ve^^OZ.oi^¢^a^ra^3. d^ aP^

V 371 M At, zdb8 . Qe?o:z 35zs rZras ^ jz3^ = eult moj

rra(v 6 2c2l draetjrje tz

^c 2JFc^ ^^es ^^' £^Lj ^2 S^SOid ^JP73 e^Odfa 03) r c ci e^^JI TjS ^2 c^

oa3, cdt6 Nzi 7th e^ ^ rad^^, ra Sao o3raei ct ^"raPeN ^J2JF^

qjv mt 3U d

Y^1r^e^^ W^P7 ^e o`L^ eJe^C°JOY^^u ^'b^P^ e^tfaa^FdJJe^a7 (3^ P2^c^ ei ^$ Q

d3^rsJ 2J 23eri e3e^ojTJ7t^a^ NPOSP03J c^ 7jCjJ, c^c ^n^T^S^ 3udJc^ ^e^2^) z th e^J^uJ

z^d7cae^, e^^d eru^^S3o^ ^ e^os^r^ra^ ^3. e^^d ^O u^tdraP^td. e3z±
e^ ^, ^ra^^ P a a eru^^N^i Noz^ ; ^z3 ^3. ^ed^ NBO fi do r3

c7JFP^c^c^ ^ao3^JVSj ^d^a7t^^z3. ^o^2^eO,Zve^ a?23afl
S d o v ca z^

e1.N Ja c3. c^ra^c^ GC =Od Piz c^Jr ^,if eo r d4^e Tt^^d. 29^P^ 23P73, 2JPJ 230$

e^SJ3^J^, ^ra7373 3Jd a^7t^ z3. c)cOE^ c^J z 2 8rtt JL3P^c^c^d ;+P3ecttvftP^'

w 300 sod 600 ppm r3 s eariJaoc^d u=wFOt ao =CtEduzm
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R

d)e
2008

,7,ioas4i 4

oomomwmmft

10



eMEWe cZeR^ c37) ^o 8n^ a ffDda)

^ve^^ t8c3. Od z^;,o rte jdd q5e)mh mOtz=OZZe)Z^

,tnm tna32#0sr^Z3.

^^^ 23^irto ^o2r^ ^z3^z3.

^$o 2ZNO TJ7t^c jZj Z^c3 c , e c F& c^P^Jc'^^^M` ^J IjC L$J^^''^0`^MPw a e^J Jc^ O'^7'1

dJDVtZ d .rvo u et NOQ =rid 2Ne^ a8 ^^o3Jc^q 2Jziz^rtrJ^7 Z3. z z3 zJA,=

e^^joz^tiJ e3PSO^, ^oi^, z3 rtr^^, ^r^ez3P^oz e w^,

e3^ ^l^P7tTt rtraez3^^.

u7 4) ° tuDf ZvZt m V c o^Jo 6 wok Zone GZS:i c) JO ,Fc^ 0^3e^. 'UZ3F^

Zb; ddt uo55 Zfz#e U4rt O:tFZSQCZWt - Wda^^ a± ^do8d 27DOCX3.

uu,5it, tJO3.` 6 =e3Peo Wdctt toz t6 tZ Z p ^c^e^TtJE^e Z^ 2JZ^Jvc^ e^L^ ^ ^2 c^ J $J^

c^PZg.;8Z3. Z3tc^°`rtr 6, Z801^2v^^ ^4^N g42ua^ caoa 7al^ Ow`OZ3 WZjZt dAe7t. uZa'J ^A d.2crtZ

z%a;= JZ3P°cjc^c^Jd

M&nZW.tob zone zdb Z= elU5£ zv ozj 2Jb c^ Ja 0^3Z3. ^2 c^` ^iJ^ZZj 0^2^Z^

n^ =WjPJ6 E=tTi tO rll c^eotcTvh i2 a^ ^ ^fJPB^J Z3. ^ j ^c^o& c^^d

Dc;d rDnt u;cs Z 3c=0 t =Zj Prlt 23Vctf"c 7t7td e=c n. .f=u8¢3.

M2JFF36 Lte3 L36 ' = o:Jt OtMh c^03J0u^ c^)Z3J, fJP7tc^J^ 7tS^

c^0 0 £7c O^^F c^J c ` c^^c^ N3 %mo d at,Jz PONt c)CC C\;JOZ3 gS 3wFlr

Moot - eN NVOM tPJJW7Z m?vjvb 37ccm a)Z93rM, zc3c ZdZ3e efU053` 3^Z Z3.

^fJ^aZje^U;6 t N^f^e ^7tS ^ee^ eN ^u ^2 c^J^J, ^Zj^ ^ Vie: JZ3e Z^P^ 3cU^e ',it8

^3t^ra z3 ^ uFt* J. z^.re^ trsTM, ^o3J en eo3ar^^ ^ ^^ ^i

3^'^Pt30.b oz^qip ez^o3J Z3e,,rt^,eD Z& . Ze

cj3P.P tbE-s-t) QOZ3 2r^= 5ZV a MP'3F=7Vj drJPrra rt 6ttMch wda a

z)d(Dcbt z";-'rie 6 M=Tt d zJtmzme zv Ztt uzivulvt Zone

Z^e^Jr3. e^z3J ^e^ e^^^^,^o^ z,3riart^e^^,, ^^ rtraoz^ ^^ drJertrt

^^^03, ^z s^a^^ tee; Wrt^t Z3o^r^ ^^,e^orrt ^^^

^^ai ^JZJF3o3JO^aiJa z3e^e^rt^ ^^^^ e^^e^ri^

c i 7t^2^c ZdOC 'V ZZoee3 "M c^71J n8"v OZ^ 2 '7traPe^ c^^u^e^^c^ J^ ^g?N L c^

NO QTid QN23eJ.

G9 M0W PO Jd!`vP7trtSjit r')03`0e grlbj ZoPe3 c)M dab= 5Z FOOD Z

2Jvalah a^iO ^^Jc^ c^PB ,cZtBMt *CWu Z; t ^ 2J 'F ^c^ c^P Tt ^2^cUuN

e5Pq ^o^ F ^o3Jrtae^^,, zJ^iez^rir^s ^^^^rt^zi^ e^^ raeris ^€^o^

2^at,&AT3 23v`PJc3 ^PZ^Z3P Flti Udr P7t3 d = Z T3 btrc, dzert Jdsdncz^ x$03 coq

Z)eJeZZ2;Z2 = 5c OZbF, Jc t J ctid= daC71710 c=t0tM M n2 i^nP trP to3: & rirt,?^

^Cl^JO £e^.t6 2nJc3 cJe^23P^J. Z:Z$JJ7tJe lZ= zZmz SvctSOZj e3Z3f.P7ts diftt .ra .r^

Md ^uF ^^J7t23P J. e:Z$3c,,h c^ ^ c^18N^e^c^J 5 pO ZA t TtJ£^e ccJ ZJC;^J$r

c^3^^ 23P J. N^^PJc^"cZjZ3 J :8 c^ ^P^ Zic eiF' 6 Z^^ c7J F^ ^P^Z^O^ut, dd&zT It tov
°J M

3dv9G3l^Z e ^c^Jc^TJe^Zj 2JTt ^cTJZu^J^Z3. f3ZjZ O ff, udd ZJrn c^c^^fJ c^SJZ^Jc"^^M,

.a0Zi Es" n arto3Je eruc ab 2zct tZ3.

-M. 't. ;=t. eo^^

to

2008

NOW 4



uzaE^ djzc^71e^ ^Z^Md

.^e MACe a'Md- b

RdezM nodd

duos' ;doai^F ^o^z^ ^e^ ^ O D e^z3^ zvti^3r^oar3

or e^ ^^ L i ao'oz z3 zir^. Cf23e^ Zvtj^r3

t.r nl= ^Otd z oo zre^r^ erus^n^e^^^3o3^o

tam-an", tz^xe3 cZ.fc1v^de aZ3c7

^^ ^?^ ^oZ^Li eye ^r,^3rtd z90Z^

zv^woi^ ^z^ xaol ^a jddD. aaum' Mrte^Miiz a Wd
J J p

^n^?od ^ee^oa^^ie3e 3e3^,^t ^ e^ ` Cori t9g)' aec
J J

4nd:9 'lpc zd. MaR cztzzafri^c 90FIe toy NF^o

a^o^zi ^et3 Zro end ^^ozre^.

^ o^ ^,e ov a z^od a.. osc^ eiz3& e3rae z^e^ Jo^^

3e3o t ^3 Sao ^e^i tz^md esz FC;r A). 3M36F 4sz ri (19

3 zF 2008doz) cz^te :^62vAdcb . ,p djwtci M riefzt4 Ode

on vw,Bcl z^Q"d zoza a7. z dm .Q -0

z,od3 dmDA eromtdds lea: 1945de' uzSd,not^

duel wdstdb. z .c3 oz"i 36,000 ire ^z = tto 6

z,o M7^ ^7jJ^dJd. e^ z^r^o^ zeri^

^Mt ae=e7 i^ZSD lid
d 3db8z3; em UtD

M e J _0_0

uozk)^t' aO;ue3e N)0808 Z =A F Nemec rtLst. UOZ
WM M ,y

e)Oj wt ri % z d;^O F M^=e zt, d2eahdd

8niu6 QcxL 74,ceXTI Z; 7 jAcc OZe ; e ;^=tF

'^c.ZF Ct&3. `tot^F 5voSo3be MZ^Vn7t Z3' ^Zo Ct

zadszptb.

Mvi^ tn2b Milder, c ozt ^^ 3d ^aoza^dr^

rZraezzmilcs n ti e&Zj.estl^nd t=o=t tDZ p v ^aor^ e^G) Q
th jde^e^. ^ ti erva8^^,d^i d^ ^rade^3 ^d oiv ^^a ^3o^e^

&)d=d,). ucb 2-)se tz"7t eeild6v. udd6 75z^^W zazpt ztdri



rrgtj. z^Jaz)o:b 7^d3 ^^^sod ^, r^odJ uDtkf

deTid6 3AO:tC: etD ; o^e^ ^e^d ^eevd d^3 7a d

ter3 z^.ta 7i dDocr a Jnd7^zjzbdt caodv ^^= e3uppd

e^dt^e9^ ^j.

t3O.dEg) d F710 i^oz^d e3dd ei $e)373 e^^d^o des*lli

wont. e,Zob d. `t.r^334if, 2=8i^ zsoz )d 73

c'08h2b. =ittDP) `UO;;bt o r'dM,

z^^v7^e e3FL36 "^ 3M3srrc^

$e^^O^Jr^ eJ0^8 ^ noty .

wrroaz^ te^o xD 1917de7 zv^^

nt5e= ^ d^raa ado d

^zddi^^ dJ^o^v QdP' d^d^^

defz3 dza^o ^z^ride^ e^^

=z3zo o^vd ds7i B^OL^dJtl

ctne at. 03dOV. e3^uc^ 2JdZZTi( 3

z3ese zfz dti^3. ter) J

z^^^e3Jaed 3e^cSJZ7^c3dP

?ao^ 3z^d3. ^z^ d c d

^ e T Odd P^c3O D zv^7i ^
;^z'5riefaeh, ainddd ^z^o7ied̂g^ Redd

CZ)

cz^j^J Dd3 eruma6drt c3nea: 1975de7 da `tjl Fd
ZaCZd %t' ( 0&3Z'l U ZP^

MZ6dd6;!f) ^ao?a UDdoWe

?adddb. dzv to^sod ; oOimb ,d tRde3e3 nz;& F.Mder
4

( P^ ^ae3c P̂L3^) ^az3. Udta SDz3F 7^ r^P^^ fJ^c d̂J

ot.od) 36 tt t$e-,ZP dJeeAee ttcd D ge=md. Tiri^dg

o^^raa Uz3e e7^ =TIFOOd ^50h GOZ J e7i)

C3me^de7 ztetbmd.

Mtd to713 n3odd e^0 CC i^.rae3e =id

60 Mc a^7^tj W erudriz^dZtd zanCag) agj6i^

^$a°aode3P end a Pei ^ee^aa Jo3raPri dqz r3 e^ e?az^

2006dO ,dJ dJd^z O i^d=zt. im m

z3o?ae^^ ds =,O zdo3raPride; E^.rae3P t3 Id erudrit 36

P^ e08 Z^S3 ^^ ^c3JJdOdJ c°7Je'O^J e^^

edeedd.... i

z^^^^^d3 d^ ?add a& d ^rie3r^

z;^Io bmTw W PM net

^PdJO^zs^dd^. e^ ^dvdde' ^^e^z3 oZod^ ^raezd
J J M

*,Z^ ?aot7M dededJd sitriet ?aOsrpj. e3 e0Odoz d
i4b

)08• a e
00884 4

idmEe,3i4 ctmid d) ^o^ezid ern

,i=dde9 tde17ie e^r^^obZl^O D ^J d^3ddD c=e 7TF

dJZ^^dP' ^ee^o^de9 29edJZ^ ^. ee(!i^ i^67'51)F^ JJZJ714

i Jaea, t5Cb 8071St &Od4P t6 8.and ZO'O?; ,BA zzs^Pdc^

ra 1956de) rae^oz3Jade) ^ ^d^ ES=.

tz -5Zdo?aeried zado3zo 3Di"'r Udd3d

dt^de3P `2001: 45 e, SeaN' (2001de9 MMZ65Z6

dV z6v) t z3
Ĵ
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tlnT^

e52;^)r3 C236 2rTJ4i0:b^t z n25 zaed O=a. 2ppzc o e

2)d33d6u. tiM M 4p

to ,,d6v. ^rs^^ odd e^^ 2^ o^ d 2J^f ^ dJ.

e3z^ Z;36q$e= ^ cTJ^l^e^e , rd°VMa^ c^ J v^ N02ao d

e^ , Sri erro^d^a^, rao^ aor^ zed en cc .

=TIFZ6FF^,^eMr3 Mee ^Nri^^i ^7irar ^o^ d 2JO^Je^

71JZuJ7j i^z, to1J=V,1) nz t3 t.fJd7^eja7call

d^^sriSi 2aS^ '3al^etl ^^ e3.IJ:3^'e".^^.`.^ 23c^^z3^033Jt1

2 06 add ^ ^ r^^f o3J a ^ e^zid t6 us

tnf M= o^D tDtnd m ;5 j te& jd Tie d

e eL^ '° IJL tlZ^. E'i ^GTus^ LIZt) =14 V(D &),)tM 5e d tl

z3^3 , z%r3 ^ Sri ^M e3^^ un ^e^ z^ri e 3 z3ta zs^^l

loe

Jos

doaadv 4

i&2t v, R 37W 2PriT 3, dpi tr.Tl , z le me3

t r %t, am" 5z5t, zed Qo;^t ^zv 2JrIO:J t Tlom

dpi arae) o e^ j7 t2t& dz&to 4

a°^c^8^2)eMa^cSJL^. ^e oziri c^J S^c^a Z^CC , e^z^d

e^ j71 d2 ^Ob a a^^ r^ ror^J e^aj71Si dew

23ed zad^, ^a^e3^z^.

^erld^r3 ^ozaJL^c^a ^ezaeM^z^. dr^r^e^riS^

e3,f^ec^. Jc^c ^r^S^c^Jd e3^ ^ssOZ^.

^^c3e c30^ d^ ^^ a^Jr^s^c Va^LjJ. a^JfJL^ c^oz9 T

Nor,^^ ^J^ )3a ^ 7l e^eMe^ tao^ dJ. o jr3e

^iai^^e^^ o23 zsadz3o2a ^z^dzrdr3

FJd^^d ^3rdo^^r^tls^J. «or3o^^ ^o^e1 ^^a

,pt c3fJe2zTJc^^Zv^^0.°^Or^!e`L^a°^f^OLJ a'L p Z^A

235 73r3 O J 25n^ ell o it̂ 8 ^ ^ve3o^^ 3^^

de^03J^ rra a^7c^c^ e^0^J2^03JLj^ e^OZ^P^

l^S9dJc'^jLjc^J^07J e^tid ^a^^ c^e^ ^dJriS^^t e3^vc^rJ

^ridz3 ^^^,. e^e^r3 o^o^Je^'o^J ^ve5o7
4J

tir. t)t tct73 M2zrbditj. tom

oaO^e^ '.jz6&M 1673de z)dd.

e^ r ^ o^J a J 71c

3S90^J23e^Or:3J e^^e$^,zidJ.

^u ^L,i'^^d c^•.lfJe^OL^

a^ 7jSj c^d de^03JJ, ^^ Lie (3^

^df^ 2TJ^Ote' 2.', d , de&Mz3 Oj

ztne)t ;3 ) $ock ^4 6u=

ZOnZ507^ ;r,) CDA)Cl . Zt,)K V

dr^^de^3o^ tnt ail ^oz^ u

zdoa;^dJ 23drr^^id^.s e^rode^

2ad6cbt riS^e' e^^O 25

e3c^^^drrS9r3 7 OQO,.r.Tt*ci c^Ja

o^d^. ^z^JdJ ^^^dJ

Mom ;tnrsDotrIA

k0c)OZZ * xot;xo

noc3bZ&by wowzRa z

MOFMd)d

Jars) tat, tltro



idaaEEiid

Z,ef r J^ e3 tidr3 c3JJPte^ t Qt^J e^ M ^zv ^

JJdc^ ^vNT3^L^FSFtSrt^c3 'JLJ7r e3^«tnc t3Jtt

^iPS e^ttd ttJIJeJ3t e3^ c3fJet^tj se^J. ^c^d ri^dJ vac c3P

t5nd. 2;zâ ^vfJe^3t3e;ta ^ O^J e^J^a^O^JP; ^P^d^Tit^Cl)

c-tJ03J cJPdc^JK^tFt^i `d8NP^O$. e3F^03JF1 e^e^

e^ ^N rJ^ tiri z#e7NJ3t pN e^jo^i^.

Lott wtlz *. z5ft Jet dMI) uo mc^ , d1 nth w6

2'Pc^Tj c^JR Z ct =0 ^OC9 Ucak)E^Fsi^ e3 tTJ1i p^u.;.

3JTWD Stso= e3tj^, 60M e3 OtF2 $8Svt .

g4 ^r^ JPz.d 2'P^7jS^J c^^^rjFtj:' rt]tPc^it^j. c°J^iT1F

el^
^uc^fJatu^eJe7 ^Jt^Jli^fJO^ta dY ^rtc^J^J c^J

PJJa^c3" 3J36 c3lJP^t$. e3dm, F^f^Pt^`utj Fw =O=;. zb;
q 1 Q ^d

=rd rzeS 303 m,,&)a= 2^fJPttJJTj ^J. U=n

f 3^c33 ^ c^C.U7^^^JC^. 23Pd 23Pd e3t '0Gaon u Z rie

z PAM 3dJ jti^J, tots e EE, zrP o8 7DA%-. idzv=z3o=

VI-08At. e3c AS it, z3Pd Z3Pd Z^.,PZA%^f Mt 0^rP(Jgj MM

6Ot9 NJ7^S^ e3 ^ tt3J^tj. e3 r t5nz;Qott `w;=

2jo=3.P7 e3t the NJ £cJ c^,JF c^Ott .^' c zJOt3c^P^ eMC3 e^ j

c'. PBz^e'o3JP w ^uYtjP^ ^OZJ 23 e38i^ ^uP30^J^.

C^Et Z^W^UDt CXZS M-Dc^T3 Mtj dote c^ttJ7c F£c^a^c^^^uJ.

e3tid e3^ 2vst^ raP e^tiJa Z,c^aP^ ^,tQ^dJeM. zrPsoti

Z.'"Pa^ c^ttSJF£"c)tT^c Tj2JPMt3P c^^c^ 2tJJc^^^Ot3 vtJJ e3ljeJJdtjJ.

e^ti03rPTi t$TJ^ £23^^N^ Vey c°J^tFB^d. Trzv^

e^tt^J^ z3c^^ii ^$^ ^rJe3ttJ, e^tide^ oar er ^Pdtio^

=a. t3.raPttOoti 7JBttJ 2rcz,;tp A fed Ja Z. a tJ,

uttm, tni5 =Ft-t$ :t-..Z c^fJe d. e3P' 2^6tz: OAS

t^z^p dot 2Jd6u. ut3e cc)edciJ4 zdOtd6 rrV? -

^^ ^e^dttP' ^d^N, ^Pr^dJ Oc^T1 ^dJtrJO^J c"JL0O

V)O3JJOttm geJ3ttj t3JeP'w) IJP^tTrj U6 Z 67 tats

tott z,Lot)j . eed z3Pd zdt3Pdti mz, d,

Z 6 = Nrt& =T1%t 73fJP2^8Ntja^j. e3t3J !^oJ2'Pc^

Z5^m. e3tt Jd 'U3 z3^f^ m'Et' moo= e38 66th. 41

;^orls=ita 1674dP7 ==V' Nn3 =FttbF t,^)

Le ilurlFt de,xro 238t ;:tee ZrdtiJ t BoNt.

u6Tie '),La rnOtt3 = me" t3J N^ ^Pe^

,03JUri =at. t3 3otrri c3JeJTZT3 ^dJ ^eT3

^d^rt^ t3 ^ottJ :L3^o^JZ3e$s^J.

&rzo 3 tot tt.TJa, U60tt Z.,=.; V=odJa tJJ4t=Fttt

t bh itneatt. e3e^ e^NoasJS^ ^oa3^o^ie^ ^ zvo^Jns^J

rtnnsohtt j. di Nor^s=z J e3 o =ef 4ja4V3t3 1676de7
M

3CNt. cJedJ, r1JC. ^e:7jSi' O^JTjt °3 i1

N0L3,=P' o3Joa NOrta el6F^ Zt;N,07^ tr.

c^o^atO^JtSJiiQ^uJ. e^tid e3ctaei =O:tu M&) F ^Ja gt
to -n

z,Ow`7^SiJ esi30Q 2^P7^'iJ.^dJa^jt3c^J^ ^O^JPJ6J N^dJ

^ OW t36=FZ^$^o'•v`=. ;51 G OifW1 i ddt p 1677d

^t o& )c36 dotit. 01 e&G r F 6.. COti w 'a

tiJZriotb ^Jo:bv,6 r iiis =zS acifctJ, :tid e3 ^e 3ti

e38N& e3Z^^03JOtjJ .^S'Qtq P)Je3c^ ^lJ^^3c^°. Zr^03

o:;ttdo8zd Z Tft M D e7 '4e8t3.

Z5O=09)L , u.,J' TjcrZ Z:T'1 2JT303J z"tndri. U4, A O

ttJrJe) C>337c t3P Z^ tt^t4 33z t 33cJT $J£c^2J^Jt3uti p.^J.
Zd -,j

=z3 c^J34 ^c^q ^ UMJ7jS^c^Jd ^^ ^$^ ^lJS3tjJ

ay3t17c m;t8d. e3z^ gvi^ =aFa ott z.,OttJ do'^) t e^e^c^JqZ,^fJt

9T3ttJ tjv6 ddF6tt ttJJJeJ6 c Jetad. e36 ZSe'= zri

wO^uJTj6^ Lpt G) T^rJPZ^a^^uJ. m 80t.`6 Neff $a3JJZ

tt^i^c^Otj LOtjJ c^ic^ t^c^ ^73ttJ ^^fJ^t3dF^ft3 fJJ

c3rP^t5c^7j e3N? ^^ ^P^Tj^J ^uc^a 2TJ03JC7^tt$^0^ ^uJOYa

23^^$PZ9o3Ji1 t. e3 Z:,'ec^riet o33Ja z2r^o: rOttdO^J^w`IO

ttJat9zo do=tt ^ e3^ etu e^PTdtr^iit . ^. JttJd. dJ J

^.rJOtid o^J^Jao^3J ttsvt4^;^Jt3odJ v^^ttJ ^^^ e^ori^o^^Ja

grid N2r^ 2^tt^^^ 2 ^^^3triie^J e3ti^ TtJ ^e^tp.

mzcilmssc a z 534, cZot$d cJeu. e3^uZt z9 "v

nc^ ati Jee3 Zu' 2 tititi ^T3tiJ JJP^t^T1
M J q

e^P7 iIJ O^uJTj J 3^£J2JdN'NM. e3ttd ^^^ & osc^ 23^c 7jQOt3

t^titt^JdtJd^73ttJ 3rJPitrri e^e^ Nr^ o^JrieiJ

T^fJe2eNtij. d2 NOlj3 JJc^c^ comic 36c^J^r^P^tt^Jd

d^N^J. e3^u ^s^otide? c^PdJ^ ^e^JN, e^^o^d e^tt^Jd

L3^F^ftt ttJfJJtJPitScJrj e3P7 ZuO^Jrj4l 3fOtu^J^
s

Z)d6V,. M $ CtO^ttrek t, cSJPtw ^uvt3O) c^£c^F0^J3'^

U8 Zroti.

NOZ^O^t PINJ^ to , ttJ8J dtttt- r^fJeJ^tTjydJ '^c^J, :,:adz:

2J78r^ tow c^a^BNt^. tt3d6 ZtTJ64)F 23J7f &,J,5O ^)P03JFZ3P7

IN



^,tJ DTie^ ^dJd Z)T^ evdc^' ^$c^T3 ^rJZ3^d.

doh ai s,d. de ^Tir3z^^ do e^Od dJ

F=d 37c e^dTi eD 23d^ e z^rJet^ 23 ^^

ZeitTief d)biiet UNoa^6;^ ;^oa36o:bom add.rJ,

AejC0JZ^J. Z;^J0rlej6 e zleet. El) ^lJs^^TN'ec^7^^J

c3J^ie^^ c^dc^d lJ 36Ftd cdJJJP) ^ufJP89,, ^Pc^ Z°Pe^dAt,

cd e3de)oa,^)dotouJd d d6r awl d.

end me 2^^4 =rJdris dame) d d 30 eod

270 a^Li ad dndmzl) ^eazae^d^iid. 6, d tTio j

37c fc7= e92^ 7.tJie tdtFWd rJ C^Jd 23^ttc^J4

c'30^0 £cJ 1J^S^wi^^YaeMedc3Jfidp. ^d mze Y^TVe^a^£"J

c^TJd^NM; c3^23pt e5eaD^ eadote7v. ej;^ mm neR,d)d a

d da)a3P^ 3c?kd. e3o^^ &rJerriTiet zdetTiC73 Ada ^zvd

e3;;,,aatzc d tdcNd j. =Z6d s& eUOs C3ad cE:b& `QOAOEA'^

w3rJemd d ^r c1e =o36 =Xndd dJ^e) c3fJed^J

raoddJ. eq;^ ^5i^4 e^;^ ne)d(O 500 6nt NrJ tFt

dJ ^^,rJdTiefe^^ ^,iwt^sadpc3od) ^oeae^i^d.

=dO ^ ^T3 Odd Zt-)m6e)O D wdzO Od6v.

t98u )T3 etuw^Je^Pd)dc FZdOV. eel 23AArJOd6' MdJi 6
zb 67^ t~r a73 ;)Ti1Jio Miidod d ^dseN ^^4 zNed^d

uo^6dddTtz e58 V4 =O3 Tied d w6 e jdde^

UDe) ^0= Z^^d 913e =F c'.O:b^^P' (1723) ;)oi^ a^.rJOtd.

PNri3^e7 datJe^2^rJ^ er ^ dyad UTTi96d Me7Ti eMd

No ew d4d) ried d mom dew^rio^.
,oed) 9mrl. elzdr3 u-deF)d

- ^e,ojo dJaaaNde^

Noz^raw^d ^ttwtt No^raewd dozi

- ffizerE

Ej%Qr3 ffwgid dJwd^d

d)dcal 99wc^d &2dJwaad) ^Qm

draeriritti naD E dd e5 ee3a)d)$d.

- de,

r trc EE 3 ^ru :^ ^^^ o^ e^a^r^)

^e >^ ^PdJ^3. 8oododJJ ^e^Jdpd^.ia e'i^ ^fOd. ei^c^

,ZPT OA t2w fez,- zii Ma trJee,^, ej O o:b6

MO3) F dJe^L = =OC)i^ 6;^dDFlTiefPD e3ddM4 JedPw"^

t2 tFtd dJ.rZ) " TiFd ^WlWc&J& 8dse2,d gt
Aol

e&;^zcdi dSxq;) b Par d6d6 Z=0 UJOAAOad.

Ud0 Mc W" ^Od ifJ^^2.,''Pc^ 0 Ua dead c: d d,

d^23J ti u,AaJ^Ja tdchcbt =t; uoed 4^st

2^^TRrJOS drJ , UZe M' cM4 d.rJ elidJ ML 75,,OedtF te7,t,,SL QdJ

tJd6Fc.. Uu;M710P,

;, 2t eeeeTi ^fJ Osdp eroado zzb z^D &^ 3d wwmd

e3eozbd rJedcb. M V&3c3 add eadct 68=zliO i^oz^d

e^fJO^ ewqC;' tC) OdJ XjZt Z!UZ isi ) =2b c)C)Fe6

dJJPT171%, t4,5 ZjJZs ,,OPaOi tztd

ue&o VirJwN d)addJ.

* se W ^J,oim )ot &od, tvPaJi1F -585 102.

^mOrir draeoo3JwJa rbevwbt)ad)mri draet)cd)i ),

a^wEas daa(pe jd) Z^d,3tfd.

-eeeo'

ww^d e^8^^oddoziaari)d. woad e9d)

u^ewt^ais^ct)d.dr3 ^E^F1 23r3rat^d.

^ E$o^ DF er^ddo o3ra j J ^M.

- ^wiu^dJO3Je)' ^o°

r-bmw'aNa)a^)mzd uaos)e3o.3Jid)d J O O Jz egdFd:a

amgdfagw®Nd erede) cuac0EA dtdJz9 &)v4d

end) )w a erpiJha z30,603J a5ae3, gedb a

a3odNu) dewddJa i6evdo3ri)4d.

- ABoaa rr7 v

ae

do833 4



tfM FERO cteOid Zb;A DO E end e9edit)

noutf Z'O f :Fl 3

a ode mqmdezuei^ mcpzdcz &- add do dorietQs^)od

c^J^ 8c3^r^. O^ cJCJZe L.,OtD c)DFc^ Ne^JO t D c'^a^. J^ ^JdJ e^J dJ

e3 t=ab t e3tid6. ;51 t t105 ;tDtD tJJ02^

,Qde UDdJ z3^dd d a)^7 Z^TJ^ ^dJ d, t O^J d^ Odda OdJ & d(D

e-9dJ ;tod

ode 3 c)Cd.i. ' ^^Ngeq d izustg rdeud c') D EEbo m 2c ca0t.;

37c ULje3Pa Z JPP3 3^eCd d6Z7c^r f^ 2Jd6A : t eJOz. 'At

^dJ (n) aim jdAP a OddWa x J=Dczd6 2 c^dd Qe^JijZ p, (3)

^^radodd^^ y d^ d a e3t^r ^, (1.) tDto=, z t=rad6

dJOr^ 4^ e^iidz^^d a ode e^diadF ^^ddP^da $^^JP^

JO^Jv^aN.

UOZi ;da,eus emi m3 -,jzq? ... 8oend. ue)de mtln^ yet

vomd i m 6 ect̂Zeerlwz rtt dd zmdde. e3dd'A Mop)
zoai wr3 a,odd,a rioc^d230z^i^ ^t^Nz^ de^de^

ze dJTjVTi NO2JOQNdO;9 a#^dd Q^, c^Jd pd Q^, z oc^ Qu

TIVS 64 dsCTI c^c7J^ c=od t au°, ;^z5 e e86. `ItEt4 -jt32dFtm

lzdDets ode ^^a ^riJa ^djrie^d e^iFd^^r^P^dd^ ^oz^

ado dde sae d(

e3ftbF aodd d^,AVP S 'Adtadd 471 deMd

d2 dJadUZo ri t"EStlM .ral ;^dJ tOSdJSe) dOtddJaOQti^ to d

e)'c°Jc-3^O^F e^. ^uFcSJ $O^Tft D ^ti r^OL^e e^^^ N02 8Y mod. JCL^^7.

Me OZ^ MPO 7jJdJ Tj 3%r^n''i^c ii c^JrJL^J3J3'rJPT^c^dJ c^SFcsp dJOd^d

ve= d ^oe^ a^TJdP ^dd^ poi d^F^ yo3^ri^ ?t^ a,od^ p^

d)e
2ooe

,tioe,VI 4

IV,



^Tjo^ z^s z^ra^ e^ri^ ^ij^^?it^eftic^ z3Pt323Pt3

^Tief 2Je^ 2rr3zJr^o^ ^^ ^i^rie^P^ ^2J^rt^P;P

3^l^PT^^uL3.

zdotd?:^ ^f£^c^9a ^vriea O^TJ e C^i#f^^

'^J ^Sc^c TjJc^)^ ^vc^^ P^JJPcaP^ ^^¢^ir^7j SPa^YFv^c^J^Z^P^

J^c^ ^tiP^t e3^_ o o Ti c°JN p^z^t^ La C6

37c aerie ^^t 2 P^c3r^^ t8o c34P. 8007M Z D

d;o1tfJOL^J UDOZLitf^

(^iarjt^ ^uQP3fJi'e7)c^Jfl z3P23z3P3-PTje?-z?PZ3z3P23-

^e3PZ3P ^zo2J

N Qo^Tie tnIA)M ^A UaFPO t o^ a 3a3r^ T3:

e3 id L^fJ tis^c 03J7^e e^aP^7^ ^^^$^ c°J i`c^

?# ^^dr1 ^2^^SJFeLTjS30 ^ u£e7Tj c^s ^ve^c

z3^ei Pea ^PPJĉ a eJl ^^3oZ ^o^raPZ 3nei

e) t^ z3tir^r3r^e? ^^fJ P IJP th 2Jr10^ eJc'^^P$^u

^z^rie^ z32Si^^ 2JO p ;sTi ^^3r r

^3 ^N. E3c^^il-PO b 230^u^c c^Jlj4?T^ F^l^Z^if^vr'> 2 O^J lug

CozJ3=U,?) zf,)Pe3

erueP^^,:^ Ozr^o^ wsP3rZ ^^i-^;c :fir

na on ^C3S c^ t,,BB dm (Single electron interference)
J

)1989d ¢z. P r3 803%23 eoet ^) O^J (Z<,-e 71

c3fJP). i^y^T4ro^do^d ^.P3ra^^,.^ozP,

=&d, zLtM m$ zzb2b ^Z2r.^Z (A.Tonomura,

J.Endo, T.Matsuda, J.Kawasaki , H.Ezawa) zoa co=b

2 ^u ^ v Ti J. S e i6dcioit ^e^i c^J7jS^J 2Jan^P^Z.,__

Z„ OL3P Z.,ocjdol , (NafoLM t2bi zfndaa

Z'6 a ;oa) eutOc^ B mqi;- t, Pb* .

z3 ,, : o P7t F tn8o^. nzz!it ^zeM z3i

1/2000tt a^z3P^r^r^.So ~i z3z^o Zuoz3ro 3P

e? Tie F ^i Tidrr16 = e zje.)rldmrl6 F
J

Q

?OS

i08sif 4

zb G, G $d3z^ rW t m z oz3dit ^J ^c^JP 3^

-off

i3 tom) D ObJr Jc^P^ c^. 29 2^^0^TJti 2 OZ^1^O P

w^ J7^S^c^J^ e^j e^rje^^J 23P^23PZ3 c`^QF Qc^Tje?

z5Z6 7^ at&)PM U;7", dcz Mt"ci6F 61 DT3 ip z^D zozi

z Tn c^e3P ^J23^^tNl^e^S^^w`. c^,^o31JPTT^ h%O^ &,P7^

rz^^ o Tio^ 3^' fJP7^Jc^ e^ e3 5,D, ^76 XZ

& 3CCtFta M ZOU 23c 04s =c)PL?i973 c^MF=A)

Z LC PCt - ut6 t0 zm do z,tz^ 20 ^) --)o Z

Z,SJa^C^^^.TJ^SeC.^J^uJ. ^e^Je^.)Fif aOfi.3e3^w'6 NOe^.^i^'t-e^i pt3

ENTjeua ^)Pzj di ire 6 Oi zo$ t oh 23e)23

(t3tMt-; 3 ^ 3riei e±& ) tei of MMOOi zdc8rt

I... I ................................. :

wo=
3--ori ZiAl"

`i

o de ^Oz. 6uv.:uda^D ZsJPe3ZP$7^2Jafz=:

hLtp://www .hqrd-hitachi .co.jp/em/movie/doubleslite-n.wmv

hLtp://www .hgrd .hitachi .co.jp/em/doubleslit.cfin

&^s23,o3raPTi^i ^23P^ ^^ 23^^o^zi

e^^r3 F^ae3o^ arz^ri^ozi e^jTie^e^^ e^^ ,

u ^ze3^ WvzDr Oot «O,.OFtO^n MtDZJosz Vt

^Zod3 MZJ Mh 6 69 Uz Fi F TtCt, )T

D o ^e3M Z3P T^e^e Zee Mca^ tz zc 7Znoct 88622

nozirie ( d tie abc eedbra) M

c7SJc^P^38c^ jZZ• 7^ c°A-C Fct. rF,. , Z,)aZbuP^ tc=- iJ

me t=ot ^ eN e^z3P^^ ^Pefz3PZ:oi^z3 m t



?i SY E,3 c^C^f7(l^ i?. / i • (.';>t > f.'qu^c7GKGaJ

a^J^o3fJP7jdeJ ^fl^L^ c31^Ljc^IdZ^CZ 03^t^rtaddra ^e f3jZi

,uk ^d^d^e t wu^,doz^de? z^e3Va OWrieD M dolt

Pea 2 P7M^a1P70 c71o3JP dat^L^^fJdrt^ c^.. udd a3z'tez

noeirW3 to do inc)-tdJP£7 Sdo^ eJ*Od^

;n7lrWtnJ ' nozJ'5do

ac^Ja fie) £^Tc^rjrjS^CJMddr^P Y^Ofarj Nz^ ^de^^ti03JP

etu dd^a . & rt^ii o3^Prid ra3o3^e7 ^dO & ode

eA)oz3^od ':^itr40tt e Oz3ztddr3

Eirzeb3 ozodd no od,Jatti^ zee);= noc;rj4t. i^

23^LJ'N; ^ c^8^^v7j^c^Jd ^c^.J^zZS^ c^.^F^ri4^0^ ^Pb^LQPc3 ;

zted elve3Pa'^,d^d dz^^r^d d^^ ^ o3svPrid a

c3fJPL^ac^^)d^ `"dc'ft^d Ptu^^J.

nOW =dJUri e) tOdz^Fr c D rRLzezSdt 2^d^d

^o^i d1 3 ^rtr^ ^de^^ns^ e^d^F od d d^^ dry

(interference) Oct ado nd. darae^^s ^1 J3 dry

z^5Z^^rie7P r^3r3 zv^^d^Jd z3^^os^

e^c^J2 e^r^^T17c T^e7P 3i'J^^ NOrjv03JPc^fr) UU. 4fto1e7

eruri ;d Ud710 d = ;Add 'QdJ ded6 23edz3Pd

zdtt teo^ivod ^od^or^^t^ 8^,7ad^3d^d e^e3rie^

^o^^,^n ^^vri^ ^3? e^7i ^PZj^ e^e^rw eruz 3raosr^

vowj UO .^i^c Osr3 ^r c^Je)c^c^c d Q5j1^SiP'

3P d, Yade773 eruz W ^ lj dd d NP^Fda rt^d

rji^P'^^uT3f^ZJ'. ^t ^e7^SiJ e^d»t1 c7'JPe3

e^dd.r^ ode ^Pe7^ e^^P^ ^d^ozv^de^ ^or^

^T3 e^^3d^dJ. ^d^ e^^d^^^d z37 JMF

^^z^ra3 ^d ( ^Pe^ e^e3rie^ oride^ Qc sodei^

=zJ e30t c)edUM, c^Pbn^ &reT ePM. 43 ;)Pdprie

a ft J t nn SD ( d d Q ' 1 dtdP "dde3.taOW Stee3-307i

e^ez^rt^ 3d^ ,u. 80PT3 e^e^rt^ d zid==OC3=Od

ze7^^raeri^do^ ^^d '^dJ^'ojr^? e^d^ ^doriri

e^dar^^F e3s^c^ dsv 1(41 und ^Pdpnw 4p 3o:bd

;^t @d8noz9 ;d 'aoz13d.n de.) t^dd 8OM§z3

^,O rneride7 ZSChdQ ;o:JO `'d167je3e znd2b
J

O^TJa^d^e P zaeo eguDd eye). ck `"Q c5et^.iri
J

i6i d,mZd6= S etdsod D tnt d6Ftddd73 MM20dog

e ndtPOsS tnrrerzd ^e3 ris ^37c ^$ e3d7IOM

e^e^d^3dp ^P73?

Z3 $g c 071

'Qe3% 7Wr1O )J =OZZ "d& d=3 dod

de4 t$^d O de-ra 8d6ec)& d3 e33 tnt tm rlo
M y fib`

,zzzu- aoiZ) azv (Isaac Newton, 1642-1727)

za ^,dd3. 01 o Uv, e Ue3rte d c^P E34f$J eJOdJ

6, o33 mz03^ (Christian Huygens, 1629-1695)

02Pak^,dcb. &xtD $oaozb ==08d 3YDoiz z3ot d

=,j'd ua N^^^dJd =9dW $onrW diQvt M=AJ

Sdo3AOdd cZ JWC5 ^rOr^Bo^ZTJr^ Cie' ^c ^d ^t^^^ri

J3ifd^ra^ d,r^dJi3. ^t ^e^dJ^Ja o3J^o7i

^d^F^d d^.tae^^ 234^$c^ ^de^ ^^JC Jc'^c ^^ (e^^TJFu^

dJ ^^d) d^d3o^e7 ^dFZ^ ^e^, e^d^ ^zv ¢ ^Pe^

e3e3rio z3e)3=Z^dP Pmst3 Boa) zn=o M 1801 dP9

7DdJN otom dnodzddZ (Thomas Young, 1773-1829).

[W3P dradd o3raPrid a O:ZO7rhOS E„Odb 6Z5=i d

8^oz3ca3 P 3^,ra^ =eoim F^dn6 4,r3raoad^doaJ

zJ7io^ara ,71 id (Francesco Maria Grimaldi, 1618-

1663).]

o:borv d,a^ddo3raPrin^^rj

8oc3dL^03JJ0c C^J^J , ^c 7tJ^ 19c303J ^^dsv^d e^0^^dddt3

e nb 2 tDge^ daJ;)e3rbO-'N) °JU4?O^J23P^e OZJ^uJ. e3dd

203o3J 2MdDi= ,0= t66dde UVLfF MzzgE '

(Albert Einstein, 1879-1955) t0.taodeP^e3

^edJd aaritl^ c^JFO^^f e^^i^o^^ ^1 ^e?3o^^

^^ z^de '^z7 z3draadd d___

c IJN f^Prde3$;^ ^e^ a N c^Ja'rF ^c 71 ^ ZjNe^ 'i6

^ozJ ^^^o^ Jed No P^i^a°^od mize3z 2b.

8oPT17c 7i c"Jc^`N^^c'J^ d3o^Od c^.l^^^dc3` ^£^eP^L ^0^^^ C^c^BP$^

dJd^dJJ€^ Z)OZ3^dfi ( c^l^^&3c^" dJ ^^" ^d ^d

"^djr eQ zj QdJ ^Zodb =do

zkb=,d o 4S SPd r3raode^d^o ^o^ z3^f

rzrie dtE^mdd otorts ;^dtd to3taPnrie n

ed J ej 8o3d'5z3 2do3laPride^ ^e3 risk ES714e
J

ejil^7tr^ e^e37i^7i P m SZdz3euDd t686dm =JdtDj^t

eaj 3'P7^l^P zvs^Trvfiz9 We z3ei$^ d^F^ ^^ "dd^

e^ dta^^itd . 3fFr̂ OA&O3JP U 7 n6 dtF4f -ZuJ=

c^JPe)£7 Jac ^c^c^d osos =OM ;^Jd c'J^03f^PT D ^t

doeb e ^zzdd d63 dr-@-F) t caOCPSTI ca'ta vfJPwF^ L3!

eOS tAI $nTiv^ 4le7 m %t ,aow `4o=

=F= ,Mhd . [4A,l',mi: ) zd= , 1926de' z ^d2Zo



ZZT, P z .eJc^.exrac^^ u 0$Nz^tsadd.tc z3e^$z^ tMTW

MtDtdcz utd erut^P^^^id^P^ (Gilbert Newton Lewis,

1875-1946).]e3n drazdt3 ZJA.t^

1897d6 ^^^^ 4 ^o^faPZ^^Tie^d F^D,tjdb (Joseph

John Thomson, 1856-1940). ^e3ri^ae371

'^rJc^a^^P c^oded03JJv^tQdJ.e^dd trc 03Jc^

c^LjJ^^23 TJ $,03$r toaioOdPD '`^P3 cam' et=c^a Z°.23.

e^ 1894de3P L3o$;jtdZ (George Johnston Stoney,

PTJ,3c:iFU6 ',^t Ft4 dir,dCf1826- 1911), wD7tra Z.

uuzmzt Ed6Ae)37We7 z) tj o= =D (Joseph

Larmor, 1857-1942). e^^^^^t^e3P t3Z ,

cy J y

^^f ^$t^ doz3t3 .^ Llzamv6 (George Francis

FitzGerald, 1851-190 1).

dmue Jo3,r^er^

Ud71eJe)d 7 cr JD ;fd^^^ tip ^PT3 ^^

;^ozaot N^t 61^a uat^rat^i^t3. =off

deo^ 03taPri7ie^s^d ^^^d^ e^jrie^PS^

$on7 ctDJ -) iv ,rJ cMh tD

t.faPMp3&fDw .rPM ri zrdz^d2J t^t^

=Z5 I 2C UZM:^ t2^FM otri P d fidz3P Zot3J

z3az3uo e^3Pd^ ^$^^tjd^. (e3ri^o3J

e)z ^ tj^i ^d ^^ d 7 oOtnEZF =OZJcMc 71Zjt=

e^e3raPZ^o3J ^^^^^^^o3J^ 23raPQ ^ez^^^z^z

c^JOZ^ ^Jc"^d 23 $c^P; Z^ .ra^o3.raOdd dg?c^ aoa r .

ao z3Pdz3Pt3 rye faPTr MP rie Pea rases, ^t3

zO o:bzM=2b. 1909d6 ZU.M. PPX36 (Geoffrey Ingram

Taylor, 1886-1975) 6ftraot^ c eT'Oo nPrjd

noz) P 23 0,d z3ef a otia $P f^ ao^it3 ^^e

zzoa. arat^= tt;^ tJ,raci SoT1 nu trazvo-t ot3

ae^ zSOZJrieu^ ^rara^o3z e,^o3zTi^t ^a^

t3gwt03J c^^^ d£e^ c^JlJc37j"^f^o^71P o7^tJc j!

[^,rz3 ra^o3a ^3;fdf^^ 3t3 ^ ^F 1 (^ Ail'

diffraction) ^aodz tdo= )d tz =ZL%t.]

Se OOd t.fa^to^ no2J ara^ Ada c^P zv ra3o3J

t^Pritozsa^^ e^^e)^. ^oz3 Peac3raPriti
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xtnus"' c r^l?'r^N a^i^iJ '^^o P9xr^r °),)

c^^-fa,^°,^c^J7j^J ^^0^ ^c^^c^c^ Z.>O^ta0^ .303.TJ^03JP tJ^F.B

Mbo=Tjt3 ` dP'P^I z3rdzaed 41JN M71 c^L^Je3

c d n dz3Pt ot3J vjZ 8072) tDLTc d o z Jp o t3J u e s o3J

tZ^ FF$^ncote^fa 63 dM ^4 mri A,d=

,^J rtJaw ZSPt^'dc e3Ti e' 7Te^^U$T1
000

$P£7 JZ^o^J

5c =TW enq CZS ^ addO3JJMe Ti irafaZ e9 ^J03J7^

z3P^r^^jt^. ^c ^ot3zi^tie^o3^ Z^^iJ^uP^ zvo^rao^

e r^eri^f e^ e^ti^ne?otie3P^^^O^Tis^ ^3

noz.T1%t .rat6zadbt . 'Z40 nOZJTie zn38T3 5zdr

23$c^ ^^ Jue^^PJc^ /e^$PZe^cĉ^O^Je^7jS^.^3dZ3ucq e) /

$P2jc^rjJ^^ zvot^ eP ^oe^33d ^z^^^i d^^^

dJa^O^udfc^TjPI e3tp80t3 Pe)t36 J03faPr^t^ u^Pc^3c7Fc3i^'^

P^i^e3ris^ dra^Ti^r^PraPZ3 ^z^a^t^otie^ra ^draP

^^^^^ t3.rd^^t3.

le ^o3raPri ^^3P a e^ z^^

^ ^F^^erafld ^^d e3E^Pt to&.raPt3Tis^ Z AM tee

Mzrt ra zbtu5zO =&arwrmh M C7

=aBe -5 area.

c^t^c o1iOjTe1t c^.^i^ ;$8s^. is 7^

3c O zi-f- V-

Zed e^e3rie^P^ti ^^o^ri^^ejt3atidta

tvr ^;ozu J^^ J ^03^F^o3JP eru^tio^c^ ^ ^ eru d

o3^d ^^3o3raozi^ eru7i ^, e^t3P c^O^3Z^l

^t5^ Off.

vie c3P303JP7 e^e31JP$c^jtTdZ3 3u0^3c^3° ^LS40^

&2c^Ot ^e )c^ c^?5 ,23Pt^Tj ^OaTr) a^^t^^ rtJ803777^t3

ZuotD unz3az^ [/mott^a^ (?)] dry. 0t3

z3o^3o3Je^ e^z^ ^ P ^rve^ e^ ' ) ri%?iioz^ euz 4 no'Mei

^0^3 z3o^^o 3 ^z^^^^o3z a e^dii^, ra ez^

e^d^^vti z^ ^^ e3Pa » t3 ^,Peo^eiP Qr^rao^t3.

M ^) ^o^ri its

ti9 = ^Mt6c^e3P z36tptj tPgM&1a

teed U trc O3JrW '. rt dz^ ^faPT^ t3. ^

t rj%7E)tidZe ^te7^dti ^, ^oz e jt3P ^z ^ ^^.

e^e^o^e^^vt^ ^PS^a^t^t3z3 ais^dr Tizda3^i^d^^



UDe)^A 5vezto9 n^ne7eotzvh x y

Jte £eJ c=mj..f d Q, z J TJ£e7 c^Om^^ 4 ^du^c^Q eJPJ fJ

e9^m$ZJPMC^ 1

gs zjrJ^J o^ ^ 5ojJe^ ^e^Pn E^^^2d o3wAtzari

^il^mje^e3re$^e^ JOzt84tZac' Jmb. tong ^^d 23 ,mj

^m^zrvri ric^'^.
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e3 urnwo- •

rl74 74
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' 181
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49
49 16 16

ewJr:u^ 9

Gf vl{6'L la?l P Hc?.
12 58/148 32/148 581148,,,.

16/96 64/96 16196 r.,Y

oflo z3 z,omjJ e3 S e:,tdnot

rmi m3. t=!J ei 2JO UmD oil zc);^mmt)Tje

uo3o3an Ced rteh v=66. dIri 7mjO

tmita3d Qt^^r^raom^ e^mjJ e^^ e^e3rio^ s,e^e^

"dOZPAJd ezo= Zrz;^zj3:=. ( ^8 .^mSJc^ 03TJc m3Pe^e3

^evm ^a o^ avs^o^ ^^zi ^3v7js^ e^^J^d

^PJcznd.) Za Z;c^4 ^^ ^ ^ve7eo^J ^

^IJc^^ ^ue^m3J^um3.) J ^^ ue3rW rtc B z36JZ36c

tcOSe= z^02J F u mr^3J 7i eJmt z3v71r1vzh

tet. e3ndO-t z3e1f U ^te:J gdo7171 ) e ztoO 5d U5

2, oWWRon73 D tRtmj tFtS^ciJa

D =Ft cry, uNC,t. Z7°o NZtNJW

Qvb'1 lJdO^i. W^Wei (N^m^ c7 ^J C^VO^,

^^e^^3mSJ^mj^J^

NOm3etn- 07l71 4

sensor elements)

; mde z^nir a, b, c ^zoz: mtramfa is ^e uddjzOTn

uozm av=l)mbto^ 23tmj6 irsuf3nmpPc3. Tj P33w J7jc

Zamje7T^e^ ^Jfe^^ Z9e7lcc^Jd 2J^rJJ^ 2 OZ^J ^m3v^

,Oimc= 23 Tn 3zM.66 fi 73PZ^t.Q Pcz. ^^a z3 mj

&)v& F1c5' 61 t FO o3raPTimj ajJJ a`JzSmjljQ^S. zmjm

$oa7W m 71F fiZ3= t1 nC%tSCbt zze 7i a, b, c

^ 1 P7 ;^0r7lt7Cl,JSj 173.. eJ to ZJPJ $O i1 c't.rJvt

^fJmj^fJc^3]^c^ n rM, zj 9ei6 ed e co n $oarlo

z==6e -.-JBP,46zee jmjJ =^s. tutU4,
c c tndM to erocm3m$m J m X73 AP¢ jFdUj3u71ZJc JmjJ.

ztz^a z3 doh $onricomju,, ZJm$J 2Je ri e^o$e^odne J

,zd3oa : a:49; b : 16; c: 9 ; z, :74 [n]

ZJU60a : a:9; b:16; c:49; LJ :74 [9]

z, a : 58; b:32; c:58; zmzL : 148 W

&^m umiJ e3^mje^^03^ "[2,]" ^o$e^oried 8^e7tra

a:39%;b:22%;c:39% [c]

;Arl zte6i^ "[n]" Mwtz "[9]" U0$e306TW c^, 7^F^fe)C^Tj coq

^e^ee7^.raP^

.ad$oa : a:7; b:4; c:3 [24]

z)e:3oa : a: 3; b:4 ; c:7. [L]

[U^DF36 (7)2 = (7) x (7) = 49 (01 49 Zoo "[f) (a)]"

o.t&) ; (3)2 = (3) x (3) = 9 ( 9 toa36 "[9 (a)]"o3.;64

CTv'6s.] UO U A,m 081 Jed Es ZnFJZ)7l %t

t:kx37j (lj eNZ J 7 r1 tn23*8 .

z ,.,o 7t uJB^5 UeTI1 Uv;gTWrr Z^dor d eJM,Mm3

(e^p2jur%n6, amplitude). ^ze3P9 "+" tn29^5 eruz> rie^m3z3eii ,

^P3e^ "" z^ ^rt^ri^m9z3e;fJ QOZJ ^OF d71

a]^'5yr ^ o 3=6 o J e7j t 2J 0.jneNZ tj£c mj

'Z 3voh tf'vW Tt s m$£J w5mj£cmj6 M mf7lek;4f.'

UJUNI* (+) e3f1C$Ja^)Qe^. fNmSJ^^ 1^ `Z^00 tOd?E Ft6

N003f^ e m$Jc7c^>>l^fe)O^da7^'J^J :

czd4oa: a:+7; b:+4; c:3 [2]

2aev$oa: a : 3; b :+4 ; c : +7. [C5]

ztmtm WJFt "") nc 'ir1 2^e)A T^^^^e) e e:eJ

;^O"asJZMF Z- &dC71 ! 2-,Ode am ^tuC7PO^c^vêzc^$On

ZJe)$0a7l mim^m$ =PAc fJ mmjJZJmjeJ m yz;. t3taot

3'a £c^N 2^P^7jc^J^J8^0^ ^JeP7cj[Z], [CS] e^0$ ^O7jcJ

2J'Pm)'23Pm3 ^c^JO^J7^^e7 cTiJV PiS ^ua'^ec^clfl c^J7^i^

7'IIJw^^3um^eL [2], [CS] 8dOT=,.,d71 ct, ?1FTW 4 Z^J„ L e;J

,Ju6P6J;u6PtMh e3tM$ [NNmS = aT^ : (+7)Z = (+7) x (+7)

= 49, (-3)2 = (-3) x (-3) = 9, 3 O] e5i^08J= 2^e



qM E-E3q ^ ^ bo a e9a-^e8^

2v GJir^^^23e eZotD uzouzsy 7i ;c dtzC Q z5d.8oeT3

=8M71 N^ c^ct^03Je ,dO2 t [0],

e3okgo;^Ti =P c3.o )F?i Tip Qozxct -i

,Qe3 , eM7F et.U03Dt^t tat^C@Tie7,Dzid Ze

Ue4Feo ^eefTi a ^^zJPR . ^oz 2„=J 2vOQ ^M

s ^e7eo3,^t^ ^z^$os zic)6on ^Zdzgz3 araPJ

^z3,2azj2aeMz (e^z^ ^r3 ^zZJOZ^o^ 3 F^i2JPrJZ^J). th

2 MP8 Ede 43ozbe ruzsl r i zbee )* dei^odd

z^e3e [2], [c5] ^zjori^dris^ a Z^ TifJ^^23e J, e^

WO ZOP7;^Tisfrj^e3^ ar3^^23e Doz. [2], [^l

Tia 2tiTirasjz^eoz^ drazi ^ -wZziris^odd 7-3 = 4 ; 4

+4=8 ; -3+7=4. c j7 triFriervd 42=4 x 4 =16 ; 82=8

x 8 = 64 ; 42 = 4 x 4 = 16 ezo2a d=Dcwl m=i^6 2;dorr

Nz Qo^z^o^ e^e3rie^ 3e z3o:bE^nd, ,pzzz^ A)Mo^zdo;g a,

b, c TWO ^zj^zjr4raeti Ui^J-TZ3eO:J

toa3,riOCtn, tnz3t^z

ntnCeotmtt -idra 3os7icf^ : a : 16 ; b : 64 ; c

16; a 3 : 9 6 [F]

e^oz^ ee3 ^^ie c^L^^Fc^z^ eS)CdT3 &3%23 Nq

,o3.raPriteD zteetA z,e ^z 2a za^z^ 96 ns e3 ri $

64 b Q,t 2)co3b,̂ vD 16 a, c 4^7ie^ 2a^O3ara

2aOM=& 63 t uotuot7io ze^zz^Dzb

idZ X0&3:

a:17%;b:66%; c:17% [00]

[V] a^J^uĴ [00] r^ee^o 7iCj c^Z Je3 ^Zp ^sJfe^J

tFTJ d 71 ^)Ne. n5Zotto t 2vozt rt e3

,5Z3 td,)6 en dmd Paz z oâ5DTisz 2ae:zaso zd&ap

tZSU svriFTWO &, d r3raoz (^ oD$d uni^og

!) ^^e7eo^^tt 17% a-j, 66% b-j, 17% c-j

J riz urtjtd r 6e;^^ e aSx OF^ [n0] e3o$e3otrM, ds

,Z^e3 &,y a- 4, b-, c- 4 arazjra e^riJ z^ ^aoz

PrTJ^'^ZTJ7i1^ eft dcue -,J'L Z$16=TiJ t^ c^sFc'^y.^io a Z)c

(17% toz,32^FTi 6), 'Qe e ^U)F oo b 2a,;P (66%

;=2^F7i e7), `:d C)ZSP cMFc''a^v c zzc (17% taoz^2 F7 06)

Z,odP ^azjz 23Pd23ed s^e^eo^ Q^rie; ^aoz^r^

UagdoTTmti zd8o=rtjseM.

c3^ ^Od3^1iCTJtjc^. Utd `^Z:3J MtF32 ESU. eb2 t 7JO$PMF

e^z^^0 Tie^e^ ^dOTiazjrie^ ^oa3^T1cDri^ jz

etc) J0 F(3Do 6UF i^o237 F, complex numbers). u td 61

s o Mzc Pie ^^z^ ^^ X73 2 S^^z jsPM.

Eue
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nuito-mmd

0 3 ^3 3Tis^e^ e PJZ^ e^ Feo^

s^^^F. Z^ozsv3.r^oz ^vPJZ^P^ ^ ^^,

2^.fJc^J Z F^ c 0Z^e z^^Z ^Jr c^0Z I ^e j c^; PlUJBr^OZ^

t^ i^ncb $dfJzJa3dJ1 eZ5%&0°.UOZSJz& eZOCira tOZtE tC3

'Qd^^ Mdd esz ^A oivriz^e^ z 2^ 2 r^ o^ ^s P^^

^ a e^ era s ^ jsv. e3dd aOoazoz^d

^^d d^^os^ e^ 2 Tief e^z^zjz^ ZfDC 3

e^z3 e ^e e^3ri d zit^^^, rvoz e^ jTie^ end

^Fea ^sz p^. e^z^d 2N^zj 2NP^2^Ti ^^

s DdTi,.rz oz oz^ uZd a^%io^3 ie)3rN 71dizt

2J^PTJTi23P Jri^ d, ^T'J U*71e ZJAT3 UZdz MZW03JO;^

e3FttZ)t8 2JOszjJt ^5tFZ^TJriFTi a t, 1^F^ZFet.JtF7^

Zo e?J2Z 23P37e7iJ e3. t d Z.,Oct i^,2 be^e''^FTi4"l0Z^ e ^^c3 &3e 7M

2aoszF0^3 st^^^Ti^oz^ raj

P9o3,23e^z^ c^e3^^ ^^ (de. Q^> 3^c P), 2e^^,,.

UDO3J, Ud, 6 3, ^5tF =OM t 7iCt3PO:J

MtFc) o67i t Mtt aV eJ Mrie ^.UdOT3

e^ zuTi a U F vatrae t ^PUe^e tl c^ec^)

Q^sNr^osdJ 23o^^z^zi ^^Tie Q

MtDfiti n''ioz^2^c Fr^3 e^u^o3^ e^riZJe^ ,

zeo e^Ti2ae^j. ^F^^o^ z3r^es^ri

N^ ^j7ief e3 dT3e ZafJP^uJ2^Pz^JL^^J7iJ^Z3.

z3r^e rid a ^8^^^ r^^ ^ Z30 ûcsJ a^37ie c^3

U B V ^ t d t3Z 7t a

ee^obds :u3eP)t3^zjo^ Tie^e5e e^ti^

itd;' t ^i023fJPZ c3UjJ ^Z^s03Jc^d( ea P̂J c^Z^Z^iJ c^^J^3Ti Jl)

U s''i23e e^^vtjzpd sf^^ c323s 3 E 2^e^3 i :

http://www.physique.ens

cachan.fr/franges_photon/articles/Taylor-Franges.pdf

3DITiPod vzpt3803TW UgDdd6 1909d

for oW gs X03 raeri a &oz3 Z^e= 1989zj 26-.-JD^)

803z2523 JQ3f,)e716AOs73 3^Ae69JZSJri ^u02^dtcSJT17c e3fJP^3

^)Z)6 2NOd Uc^, c^. FZ CO0J Z3dtjM 2^ d z^ z3

^z^jseM.ee^z^ o3Jaeriz^P9 o^s^ sz^ 2Jez^Tie^a

tzd 2asfA,d66) t5hi^- , MO O u, T*j O TT i z o3na&

^a^e^ o3raeTiri ^ : ^ozsvd s e e^z ^ ^o z^

e3e2uz3', ^ e -moo ^ ^z ^^s ^^ zs^ o^z^ d s



^e drie J03JaP7i c°JF^a^ YaTi^c^ 2N^^zwi

c^a8i#N^c^rtCfc3dP v^Pc^^c^e 2JLjN7LY^v^. ^7i "1J7i^ c3Lj^c^O^

J^6Vo 2„OL3fJOLTJIIQ^P C97jc^JN a^^^ifdr^t% Tt^80^TJTt^c^,

3 .Q M M710 ^iftM c^'Pdc^J^03JP JZj^F^tUJ ^Z^^I

eNZSJ^dt°^rTJll C9^^^J ^^fl^ e3tfd^^d c^..JaPi^Yai^JZ^J:

http ://www.physique. enscachan. fr/franges photon/ interference.htm

tozaoo 2,onb ^)^4 e3t4)o3, WD^ zd e: z3

06")dp e^zri d ^ t3 23Pt:^Nz^7i ;fo ^^3^

^^03J PP3 ^P$7^ ZJ^JZ5Jt1L3:

http://www.physigue.ens-cachan.fr/franges_photon/

biprismefresnel/b iprismemov ie. mov.zip

http://www.physique. enscachan.fr/franges photon/

b i p ri sm e_fre sne Ubipri sme_mo v i e. av i. zip

z3c78^c ^^dbo^ti^:

,OiQeKrisi Qe3 J ,o3^aPMIChoS zb7 e^e^z3

&,OLAnOW tfr'@710 ZdO31JP7iTi4MOSu 23at3v r^C c^a nSic^Jd

tfJB'iv 03JaPTili c^ e,O ^ e^^fJP^3Jc^ Je=c t7j43 (uotd

at,TJt.1= 23O8c) ,'''owozid6 ,Md[z Zd6z; Jni^ 3MZ3e t

^Qc30^3c303J t^5=i^ri4W 8&OC303JP zz^^=dJL3t3d 'Z^dP

3 7 c dC . ( 1 4 0 E d JaP7ili NdO U ^3Tic d ^Jc3Ozb6 tad

z;9') zd,. eru^^d lraii 25^ ^, ZiRea.) MP35it7w

z4O=zZ djze $ ^d. ^e^)7 c a^ ^vFc3 (^ St c ,

diffraction 2„Oi aP3o:b6 `QZ ^^ 63tfdrz e)

zs auz;S'jz z3c^$ri ziotz o 1927de?. utillld

ltd S;̂ j=dOdd h.zt. eJCJ°.eJ23'.Z; c^Fa`Z J&

(Clinton(Clinton Joseph Davisson, 1881-1958; Lester Halbert

Germer, 1896-1871) ; rbM3A,i p `^NriFFF, F;u c°Jtf^e7r

3= )Od t'sfaPlr3JMtJM3 ^P3 ric a ,3 c7

zgzM30id.

m-"2ridiz qlp^M J a^ (z3c^t ) e;^ 1801d u

03J07S" J03JaP7iLj^e^O^u03JP ^^°3c^e^̂)e^e7e^o^c^J ^^d

Mq^)^FZ^ $osrW Z)JZVt MO'Jk ZS6'"drT3j

;^O` ^ zsadz3P ^aoza ,234 e J ji J

3 Uzi i^ t16Kjzt i o 1961d6. MOhL3 = t 629o7'iFI''

Z6ZM6;)vo:bid71 Mw3,'571 (Claus Jonssen, b.1930).

,z;d erOzdirdn 0.0005 c^JP7^JP^3a'c^.j tf^D 3zri

^FO3J^radcfrZrao^r Q e^ 3Faibr5 0.001 Z36ZPIr30'

uo;^dtC 0.05 P^ P:3a° Qz8d mri.ra 0.0003 6.Me 3o"'

Uftt^$ tAt $Oa7Wit4 (tfc^a ^Zdi , lit) a"'). ct)

^.ra3o^eraii^t

`^iJ^^ ^vJ 8oOZ3 ^P3cc^J^t^TJ`^jJ.fa^cJ P^e7 ^^d)

c^SJ^Lj z^.tUD 3 (C97j d^ M 7'a1^1dd

23a0.^FCtT d3)e'iJu^J en d N^NO^lJPr if ca236. Z3JO^J^^

t 2cg ro1 P33 c^` ,mac ^Ticf ^^tfdr^ d 'Nd29P^uJ ^t^

3O3aPri7WFtd ^dkzpdJ ( Gottfried Mollenstedt,

Heinrich Diiker ). ^bi eruz ettrJzlj

P3P^c^,doz4d6 a^r3cF'U^ ^P3 c^`23^cJ2 c^3s ^Z c^c^c^Jd

2J Cf',AfJOatpdJ. q a " ZZ 3 s c°J ! ^ c oPoi t8 O zsiit

^Sad^Sad= 2 ez9dzae3o:b 2.,obv3 zeri Z3i^did c5ezF^ =a

c"3Tas"3MC L3^ v^0.j5^8 .^t ptj0^ul eJ O^J `^i^ '̂ L^ ifat. c5add

` d f Zd,MZt c^J^u ;;07ic^JAjMZ7i t6u^tfdre _'OOZ;tO 2b'
J

Lou ^MXO tMyee: =Onz^ ; eMzdot 2,,OlilaOt3

^P37ica 2JS^N e9jri ^^3ifdrr e^i^c^TJc^^^ca

1989d &3z623 0itze7iood 61 uoc et

3d PZj^OL33 P3P^c^Zj e ozbde ,3vA,zpP3. eez^iz3

8^^dz3o3J^ ^Pe^d t^2^FOi^z^e^^zpdraet3P 2JrZo3J obi

,ca2e7i 1974d PC37ra710P IpU60:bzaP3.raPi^d(Q E^dt).

zae3.rzei^o3JaPrid ^F8^^,zido^id cao0'zs^dz°FO3saP

OF, 2''= Ignptua z-,*Jhdr O =Z^b 7360oirzc t.fJq(Pier

Giorgio Merli , GianFranco Missiroli and Giulio Pozzi.

(in Bologna)). ds tozaoO a sCM= ^ ^ tris^ z^ est^e^

^^^3^03.fa0i^J tl^llc^ c^ST^^riS^^J PJZ^^:

http://Iotto . bo.imm.cnr.it/educationaYmain educational.php

http ://lotto.bo.imm .cnr.it/educational/int-el-0 l .avi

http://lotto . bo.imm .cnr. it/educational/int-el -02.avi

e^^J^^^3Jc c^J^uJ^ ^P3t^eMz3 n^ic^J^

ta^e r^Ticira e^P37ic^ c,̂ TJL3803J^ 63tdr@ zdoma" wid73

_,a°^ l924d6Prt)ao3.TJriJ cS. Ek items e^= a M

UZ5O:bFtd z czq it szd^ (Prince Louis-Victor Pierre

Raymond de Broglie, 1892-1987). FSJa,5mpir 6mric,

&vO= Zz^ (zd=DEw He, mrtra urc He2). ?.JaPao:b

(zdd=£w Na, martfa erm Na,). z,^tsomv (t^mrlwd

C60 i & C,Q) r3.vo3zd rW zar^ t5Mdrzz ^i arc ^e^^u

6t1le1r16ec''tiJare7F MnCMe AL3.

Wiz, ^r^FaLi e^^e^ ^3 dra : z^ab

end ^o^3 Ptao en a^d^ ^ ^o3o^oz"i

'QCMzCb JP dra^ii zvozd, ej ^3z if d ^v03Ta8^ Ja^

(c.ez.drimi1 ^^0^ 23 c3.raPt ). ^ P.l)7iS^

d)e
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,Zloea4 4



55; 60 55 60

45
C D

;F94i,: S9Mw •+

e^UJ^^dc^Ja ^ve3^fT17c T\ &^^^` ^Z1IJc^J ^c^. f)e de^

dmd 2vodJ

d^32) ( ^ ego rao^^ d. ; raz e3e ^d z ^

^dJ^e^d dJee78^, e^d^od e^e^JTidJ^N. e^rie^^od

^raddrad ^d ft4PodD tMFdoZSZ5 Zd dar rie

riraedd;^^ zadJ d (e^^a ).

y ^E€ i e ;ivy i ^^J^t brJ )

c ee3 T^7j J 2^c 71T 110 ^Z c^'2 ^ Jc^c 7^3c e eT^ c^.

^s^^^ Jd^E^r1^T3 e^r^E^^tl Z,odraod^ zs^Tlde^rM63

&,odnodJ Z 23e^; do T^^ draerlJ d.

er mtd T3 Rd tde^d^ ^eeD 2J£

£ doimfi tozto ^ d 71 e ^Z^c^^ 71^^ raSt j .

( d;ira^ 2 unriefe^ , 2J ^r1e 5== tdcs e3

ZnTTT1 J ph 5zE g:^ . ) to@-, tg)b^?1 --ot e ad s.

&LTrh d3e6^)odt2pTJT171d da iBZSJTI gS"2sJ8i^6

dtAt J toctzjd^4- ct tos 2Jn. uitoz^dd ^dsri, t

d, o ^rira ^,^o3Jc^ 2^71^dp (do _ ;3odJ+^ee7,

^^,dJd ; No3^ _ ^dJ+^ee7, ^e^odJ ^d). es

zJ i ds J^J 3de^Fri e (^vJ^J d^^^^ri oOT3) de)^dJ

25J8^sad^^^JeeTat^e^ odJTi dJ^3

^^ZOE 4e d d ^e ^do^d ; e^d^eod d1Fri

^dJra^o ^o3z i^ fie? 5ze) tedoz^ ee7^)od

• # 334, b3A zJMdd Me3e2:a LOCI)

%tAC^ 570 009.

dJ^ri^od ^^ ^^r3r^ d 23e $^4-A^^ dJee

vut7l dd^d d^3;fa djde ode de^^^d,r rise ^a w^

ndm. ^e?e^e? ^d ^edJ zad^jdeode7^

tieSo± ea ygldAd o1cce ( 1523-1562)

d16de eiz^dJaddddrW E J dea d ore

dJaC6 z^t^aoririt^dJd ;eoo^ drae^ eaddJd ^deNJd

,° Vad wt0iiQbuduu. ¢aeiJE d Tits) e9oz^^

eac*oiJd;; 03adraeliddJa eoCbd j. $.23. 2de

6^dsaddod 16de 64dsaddddr3 draed) E3A

n% eeddd e dddr3o3Je Jta3o3J dra;afl8 . &errafl

u e9d0abee okaejde ax oLb d.)ddr^ d^d^dorid^

moE.3arie9e^.

uoee d^e9ob dbed da 3o eacfi6abdd

d.raEn6o3Jc,o,,d &dd wo3J ^^^^Erite^ r3ea^o3Je>s

q3draeao1s a e . e z^ ecnNdod) 39 dd)dri'b-addra

16 5e 6;,!;d.Tadd iEJavag:^ dbed daJia mJE dus EvE^d^Nmd . ee4 pod ;go j ^uae abFddcJ s eat J^;^ doed

de az aaNd aa)m-as aua$d.

add eye e e edd e^d^o3JeM eade e^^ dritfdJd dTa^d. e^^ eaodi^r^rit^ ddEE ^e^d. ria*iE rae&

riJdJ^wd ezdGio a)E)=od e9ocSa6Qibd ayaa8d)d egod (riaiE) a^t^rit^r3 e^*d agNdJ ^e®do q3t aeiabM6

aat^rir ^^,d. >^e ^at^rit^dde Noted a^dm m6do3.rafl ^;rat )d E,ara6a3 ^JQ^ee3 b e^ria d. e^^de e^or^^o^,v Ea
ead ra^rira^d d)oc Do E . o3.raet zbz^b dm;J (NS) cDdde3 dead. eaMc3 uz^ $nab wd dJ aFatj, e v

ddrivad ^dv dd ddm dd, &)zt) mesri rioEae. amtJrit} gdJcn;3o3JtJd z rae6N Ed.
•

11 30 30 11
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emw-E3 r °Jm c d);,7 ;90;^Me id oaCi:.;.
v

omb umot -Qlot ;dv' a)o •___ea

- M. ea. Cme. aawama2Je

^^ ^OgJ c^TJC^J c^'^Z$J c^c^^^P^87^fJc^a823^u. ^e^ , c^lj^,

e31

,Z^zjboz3 mz,3ot

arae^ Paz ^o^a.54pazb

z^r; r^ez3^z " ^o e^ cp o^e2

61 N^st^ "C,).IG/ abom" ezoeo ttcb.

F e td UOF tn=6 tCO LtO^ e t16

5000 =IF7i IQ3Mt Zz3

dj;)g3 Ct. e5z3e ee,3 tDq

U N-OUDZ36 U6ct V c'Jc ;J j7j 3
M M

m^eob zae rae^7i Qo ti

'raezj^ dos o^e^ 2^^,z^ 273
M /\

se^o^ ^ezz3 ^oz^

itont. e-5 z )bot e3e zitz6 z

e^^^^ zee N7is^

7boej (Gymnosperm) tjeez3.

^a z c36 eNu 35 t

(Species) 7^z^^^ert^z3. z^ W

^^Je^z^ e^c^ c^.JZjJJ a J

z3e^ne e? o^ 3ez ^^ i3^o z3.

elu zi zrz^^, z3e^, ^ z3e^o^ z3e^, en) z ^ ^, z3$ e^ ee^

d e& eemt z3$ zr7i7i06 m Ltmh z3e3o .n;



deg z^d^z^e^ ^^^ z3^3oe^dd^. P3dd3

P^dc^J^ ej N rvP arse e^ ^raedz^a;Jd±. e^d^do^o3^e

7i^e)Za71^e ^^^dsa^e^o^d^ ^^^^ J ^ nde^ E, O

3r^ede^J ^3P^ra ^,JOr^ddP^d ^^^ 2J8P

c^JdJZfJc°^, z,dd, e^diF ^^d^^ ^dJdd^ z3o^ad

d^$lid. ^5zdrs Q;^P3rc ied , Mi

ZmtF&3 use at rY pie? noddi ri d

^ rJO^dJ v^. ezd?10e7 o-3J eZjd3P w doze zdJc jDt).

5 OM e c 37i IIe]^ c^^7^go ud^O cZo80d^, e^ ^^Znc tj

tc) e zddo V i^Ja cb'JJOn z^. Sa tO3Pe'ai^ $o3J

c^^'0.jJJajti ^e Od d^e7. lJu^rl 25v e^^zv^c3

iT^c^Jr^f^^e^LjJ ^4 BPv^O^J c^37^s ^c^Od^ ^'7c Z^^.

29P2vri4?Od ^e OdriS^ ^JOdJriSic^Jd 2 .fJe^JO^J D

^d jd6od^ s d ad^sr^ra^^zadad^J. t a:) dJ c3O t^

end e)JJO35Jti z3e t) Qri zad= 4-6 =F z3eeJ.

1987d6 ZWd d=Ja -ptjdQ d,e. dori,-j- p uddJ

atc^Jd c^J^ 0 O ^vOZ^, c3fi ^, P^ e^ JC Z =ntcb.

Z c1.'4F ct, J r5c7P) WO6,lJdc3 23riJd3.f dOJ'.Ua4jMJ, :JZ5D

KDVZJ7 F z3eA)73 z)Od3nC ng)= aJZt Prue m ^d6

eJc d Nth Z^DeeDc)Od z" $CTM 3JriJgt t4 ^OdJ - aZM

z3 o eraddJ e^d^ra riae^zarrvFd3e^ ^d^J 7RdiPV
P^OZjJtJOL^. eszi3 eJeq^ r,'a u^c^d 3c°JcJ e^U 2^dP'PM.

dda dd iraebd^

& nrboE3 -bed c r,',?

- e5eoc5

nma^ dradzaa^)deud d)da4dddda egdda)a^)d3?

- didde;E^ draddd

eodbn e)y^ja&o4 medl.

- dadoddsad

t utd3zd 6$

c^ e^ .^ad ^' ^d)d^

d ^ee9 aad^d a^r^$

e3eogi

e.,odo wad-d r3 ^zy^dada. ^ oa etu nM)d

dd^rite3^ ^dJ r3ea^ e^^^o^wetd z3araede3.

24

i4iUDEWer cZMZM aJJ* 404ea d e91fa d n)

tjzFF. rite tb=dJ 16 d Erin 7^t^ o^^dd ^o2^d

MriJd3raddjJ,a znz3 dtstdie'd ^edd6 e^o^3odJ

231 b (2003-0.4deD6). Ui:3P d4F ae3^ U71.^^ 80710P d6

riodJ z , Zot 8Co^MO D. @J dorim

0,=cb Q67 aJO D7i ds tt6d^d traenLOdJ afm ^ c

tN ZuOt), 3a Uri MhdJt 71oM ^^ zvod3J tors

N ^O^ariJ z3"eaoLjdJ. lit c3J^ ec^t a c^JJOd^eiesd3. MZJ

^Zooid2 ^OdQ 3';1'k - °1fcSJ6d3$da" ^)PaafM
,

rte)zarrar - 585105

^odsa^ ,3tPv^o31-pats'

OR q^U ,33OLO)

4fa^tL V adr O )

e) 3raeririvr3 aaj U41: 0 &radased

,QAa e4j uem ria3doag wod de3x, esda d.

zo.n. Rdeaadsadbolis

zrric3raa3o3a ^z3Nd ddJrit^e^ a^^do3a & 3oeuem

- deQoirad^^

dradd,-Jm dahdw adod a^dndood. a odd3

eo dd)ojadep aJepdra jdrae&) ritrrb ddb.

,Qd.^ttdddo ra dradd dram), ^4e udd 60edde

sd,,)r3 n3.raeQairaria4d.

- Pjr ,)rack

eo3raeri,Sde wat, emdraeriide Nraee-u

- MeIfer

aaj dwd^rat ^jdeod Redd dried

as j rad^ jd0od e edd drad^ ed.

- eajueE igea)6



IdMsWet cD^^ ^o ^d e9 &

tJJ;^,2j - L i e M F- tFS - z o CWAe 3

x36233 t4Fil%iC ^ZtC 2^zjU^v7tud= Z!C:Z, c^ 6,071COt ZZb2J

b6 3riee^ 2ura^7^ 2ti3^o^3^c^ 2t2r1coz3 u^^MN^^e

^s2ssT1 7Dj n 8 z ^z3^6 cZ^ozt ; a e 3^ 710aed

^a37jdriz3 D. ,re.o^, zinou=, 2,33 Z3oti%tracb i ri.ra rz^^d

WIdri 6 c^N^e7^ 3 ^Z^s =i= a5 4. t atiz p, ^e^3 tlpFt

Dump site - MANGALORE
k,

1

^v^ = arW 3w - orici t:L

376Ztit a^^60^ e^z^^^ so tir3z36 37ia^z e^^^

ZJZNL-fib 71ta^6a c fa "dZ$ ^ e^^03 J7^J Z3. F 4 37c C3JFZ$6'

zj^j= 7tPcdd73 ^ ^ i£^c^c^OSr6n t z^draN^ F^^
Qlh

=£vze7 =ZltD -qzP',r= r Z3^c^JfiJMc302JJ^J t 3 F.

, 7^Z^ c=c F7W6 ULua"JC).+l.`.aC= 3%2.:,3710 6$ flu zt2 p

6 6
^63^ u^c^2^^7j^J. ^Ja6MZ^ ee3o^^ ^^ZS^3,d ^636e

eroo3retiti3J^ 2^^z J^^ ^2^^iz p,e^d

e3i^5zdra6ri6td D7ratc , 3z2N^ d ^e36 a 7isi^

=6z~6 a^FCdf3 741o2JOZ^ =c KA oar:

3^MFtwz$6= U 5Ztra6Fd6t 71Vot aJ 226

3Ticza, ,)s odq7W= tm7jD te.40-50 c Nto ^zN

SZYie adz 2Jr3a; 9z3 (^) rao^v3Z
3J^2 Sri (e^) ra a z3 ad ^^ ^ ^7 E adz CeSc M6w67i0



I e!mE id e°J cue mu) '°v'o ffi je9a tC)

on the banks of water bodies
lba River - HUNSUR, MYSORE

a3 r ^uf^ O^Je; ^0T^3^'cTJ7^J L3. IJ O^JJc^ ^c 7jf^ IJ^O^Z3e

ZdCMZ0TMh dCtFZ2,Rj7J ZR , Tied MMEM ;tod2^Ft(D

Qric°J'v^e3^

u^J,,c c^J, ^1^ ^^Jc^J^l 23JTiTjS^c^, TjJdJ3^,dD^̂ .

MT 71 fJE F t^ P@ c)tF3^ea Mc 7t2 ZJ

uD,d6 ^doz ^riz3e^tid^ i3. z^nc A)Zc7'

^ ^ brae nTi rasp Ti Ve=d 3dJW0

d ad,tb7lVKb4 idn dodo:bC ZgccWmh atoj7CTartld -m

vt^ra Icq$F 4a, aeaMracib, Yradb Ve3

(IU3JL3c30^JJ cSJ^ QSiTjf^0^ dJ J cb. es^ e ,CNc 5 d

ZZC Z^,6, tM JJMc Tlpt, Z 28 ,de671pt,

c^ p£ĉ 7j^0^ ^J^vJ^ d^dP 2^^3Jc^^33'r cod ^lU ^0. TjJ tJ.

e3o^.v ^^zN^riefe^ ^^^^ ^d^ve ^Ttra e5 j7^S1 ;, ,

eFZ = =ot, Z3C= edLT')c OF71%t, UDnd Zd7l=,

2 o^.JF, 2J ^e ri.ra rd^^^ e^J^eR^^c^e L^e^. rv , Wes,6u3c^°,

e>s, ^C7s ^^i^ 2J7c^^38, d2 ^, 2 c^JF ^cT'J `^^e^Q7^6^

3^dr7itic^d ^faN a^Cra ^cdzi e^^rarie^ ,aNszti<^j -

2JT^^8^^3fJ 23e^tidJLS '. 2^d^ ^^^^ ^F^€^a73

23e^Jd ^c GljJF^Z^ ^' .̂J^J "dd37c 1i c°JTjs^^"^Zj ^G1^Jc^O^

mJc3Ti^ 3o3^d ^o3^nTa2Ja^^A^d)j,

Nradsa -8.rarte3
n r

F3e.1-2 2^Tj ^^ ^^^$eo 3 E ), ^'v^e7'

vz mmvi 3 -@osr3 ; mo:b 9j fie^Q 23d ai^fld^ jai d

ewe L FljSj^ 2^fle7^od 2TJfie'T3 3Z6zN6 ^orgtm

tdaccbm mori Sosdd^ ^)h3dV 3%Nri at2 P

-be
2008
Moel# 4

CJO6^uCJP^rad^od mmte. J3 c7rid^e^dJ

5c =F¢dd J a 2d riFtnM7i0ztDa 'ZZ an

^e3e^e c^TJL^Je^^J G^Uc^^^e36 3 Z c^e'SF^ a0 D c^JJ^^

3edt, 76az a U;^^ZdFt

^.Z^. ublzt eat ze3eZZ0t o atea)

Ti^t^ e^^e a E, c^TjdTj6^ ^^,ad^^3Ti^3e7 3 Z



w

;^ori3o tid33c.3. CQ=oc3 3%Z.,6 t 7^0 ra^ ote^ 6 v%
ugJzz
2 ) tD teSF

=D azz,-6t zm175 mezraeb tPo 0Qeru 3otrt

eroo

^MFkA

eSPaJi^t

^or^b^Nez^ o3a^,d.^P^ ^Tid ^ri.ra

6680^JJ3^J aTJP' 23J7^7j,

tjzd^= TToa7itt, cctT1d^zr3 me ri.ta Za d;^2^7jSi ^)oho £ste?

dJ ^e^. ^^^zv^ lZbri Zt4 d,4j2JS710e7F=od &d7lo

X32 ^ `"d^23J^J, ^e e7 T'^ e' ^Jc^r^ P7 80^JP3^rt &3.

= c=Fji^ aD eroo^zTido^3 8d=t oft ttDTIV1- 1

,38eo:b 3%ev 86metrio ummobns 3%"671

^P^Fc^O Tt . eru 3o c^ ^N^e^ ^^^2u^c^e? ^23^

c^TJEe^ e^^ri eru ^ar1c erus2 ^Ti^i, Trams, e3rae^

ZMOF, "C MrtjZ Mob 2)0710 a

^E^2ar^. fie: Qne? d^^^c^PU^e7s ^^zv^j 2uo

T 2 d^r^3c3oz zv P Ti e^ 7^IJ2 ^cj a D

^$No^ c^cj^SFc^Tjc^J^uc^.^^z^c^eu

&C)Z,) .u

N^ eN03f^P^"^fJ ^eTJr^3d. ^c^d 23.rJ^vT^ die c^ p£7,

zo - MtEl

zriri 3962vt 7^0e= QTisT^^^ Mri .ta 'trid

e^c^l7jJ£7cSJrl c^J£ c^̂ c T^fJ n^PBc^ c^3c^cj87j^c^J^ ^07^809, 7jD1

e^^Pe °̂l^'d c^^Nl.5)c t^c3.

mx,c^ c^ZFteao e7 ^7TJFe^ o ^. ^^^

evZtr7ES a J b V2j,=et. -J757EN Erotic T ej ctctD^3

'ate collection tank near the dumpsite-KARWA-

&M%, Norjffizi sag "%q ndmd

afaoLSJC"e aJ^^fidJ3z3. ^^e? 23P^Fn,")

M,3zv6lj a nor 8oh aUD M5zu6riO a

7.Od3TtQaAr -JuSC7 c T^L^J 2Jc^ c^^ cam) £c^ dP2jlj ^

^z^o3d. arae: eru^3P^^ 2̂^OTj ^dJ ^^zv^^

e.^e^c^Ti J, M6Z,,3 c) Ft odJe7 tJJCV)C=, ,',21,Ono^Jc^Jd

2Je^^^^2J^^.



MTir is 8F7tZtTl%t bnPOtC

Nod ^ 3^3 ^0 J^^zi ZJT3 F c^ d z^3t^e^ a

c F5 e ZS38:)e=bo ; =d =tD 7 T Oet E3^fJPljt1

Q003 .`, a'J7cL.','J^^ZJ. T1CT1V3 Nua'auM-37)

23 O^JJ^^J 'jJL380^ ^8 4`^ ` c^tJa eJJP fc07^fJO^L3. ^r dr

tress t, ^a^J c3 c 3^ ^ a^J c^J7c^ NOa^^c^ rJ^^°J, AiJO (P

zju&)Cctg, ^NC^Ja^^^ uO J ^c T^l^ ^e^Fl c^

NNc^aeTic^J0. ^^Tivtr eruP3e^^PrTi^ ^^3.

c,=Ft)i Tid $ =F_te^J J ^ tTIdTW6 m6z 5

mbZ ^mu m=e^dd zap sexPdsz^^dJ
mtl ^5a1 ,ab "";g d

^^iso^ e,^o^5e 3 3 wZTJ FTj J e^^z3o^iJ,

p M

^c O^TJt^ f,^J c'JB^^ Z^6Z^4 c^JPP3 ^Pa^i^vFc^^3

3eff necbzk3. e rr^e)ii^ 'Qoz^t 071 Jot M6 6t

p.m
^?

t6z jo it4 CP̂^^PU elLLpe^^z3 . eN ^J N3^^^

oTi e,ohet0tDt ;ZA Z) t m^^ev eruz3e

,5Cav c^ ^1^QeJ ^JJC^'a^C ]` ^L ta0je3 Z)VuOad)*LtLsp$ d4q m

ZSFdMatzdkim - mNW e3

ZtjzJt Z'"c Tt, cJcbc^ J064c

UOt FJ
L^ a

cJr d c^^J ^^3f^c Ĵ e^Tj ^0 QT^^'

No T^ tZ3ct t5t ;fnc o3JFt ,.

me rjj

d)e
28 2008

c$oe 4

tTld aTtr tk J^e^Tj^^ ^^^e>s ^^ ^z3^o^T3

e,^^o^ `a D tj r3r^do3JJ od

MOL T= LjJ Z)fffD=Tj 2,)A ta3^ Tj= ^)P ,;

23^^J JZ^^tJ tjc^ e^P^J 3.f d t.fJPTj=*Z38oZ$ aa.J2J T"

^OZ^e ^a^c^J^ 3^o^JJc ^$Bod ^O^atJ f37^a^ .^Je^J ^F

^uT3^$J IJS^a^,)=Ot

Z&4 ^a^J Z L ^. 01^PZ3c^ c^a^tFTj 7 ^^T^ ZtCC3



idmv w ce z^ ) ^o z^m eguacScm

^deoz3 ^o Jcsva^J z3^J^"r3 3^'2 ^$ ?^^JL3.

iE^ uDo3JF.6

cc76ct6Ju uaESD :tDh d,5710 TtJfSZc W t 3 BNUJ

^r^c 0.iJ w^c^7tJc ^J. d4 e^^SJc^c^c^Jd a c & ^^ ^

;^dndF J t32bb .;.)OV 0 Q7 %t ^Z3c^ 2^eJc^

^r^eeN^3e^,vflc3. ^fc^b^^3^f tFJO e e^Y^^^^s c°J7ie^Je^)

230TtS^fJBc^ Zc^ c^^^r3e7^^Od, N^3 c^TJ^JO°UO^

eN^^.^7tJd 600-800 ^3z^f =CM

c J Tt f^ ^ ^ 731J d L^ ^u o TTJ C) 0 J rUl d et,izz Fi

cdZjZ SF7b3d. Wtt 3O ^8^

j`

e

r

bu

^

37

`

1S^J UDZ.6d JC D

IIeO V Vr e^^JO^TUei V 5zOi II WrJ C9J^ l°^e l l^.

e^JJc°J^eaNJs .^c^^^ c^ F ^c^a''a^f ^e F o3r^e 3O

u^^o^JZ^p, e^cidr^ m66d^Ja c^73laeiNe.n,

^J^7^rJ^^e J, c^FiTJCvJ cĈ f J-. 3&2t tot J 7t c^J^ 23 'v

e^o^iic3. add 2^uT3 dJJ^^,^e^ ^^^^ Qd

^c Oc^>!^e ed T^.fJ^?c^ c^ZTJc^7tc^Jc^c:^03J7^fJ^?

jcieoci ^ JJ^o:Jt e' Ti^3a3J ^ en o Jc c L^Jc^jdJ,

p ZZ6Z66 ^d^^T^^ c^TJL^JeL^J gs

Jdd) 2Jr3Qil e9w0®69n"si ritic-3. e^jritOdd

aeZjgdaad e^wo^ ew6de3,

eBcjao3J danOdUE30c esN .

- ba E' igea)er

aEbd)ri a3*7o3.usd»ri w^ a&odo3Jee eiJnd) ci.

- %c JEae ri 5

040 ^r3d^ od) aq d7a dtbdC3

Ethm d dr^dea^ zv^d^ dr^erid^a e9d:,dd

diodd Mo^d draeri U0);c3.

^^o3J d^d^ ^^a riJter1rit^e

a9Nz^3 EZb,ab 4 mit z5Odozb

ez odra 8D^d a wtMe .

- eaea-v rsad

- mtEae rTad

- ^e9asoa dra^^

c;oJ)E.Uae9

-eaeaa^e^e^e^E

z7'Je =Ft4 tn) ;^O7jt")c ^e o3 ^Osr3 773'oo^2e A,MTt

i^TiDZd^?t 'e o OF )^ M Ttra

• 4dAC, ^FMFWd UD6 MTtn 2;02ZM6

et,JoLglp;, IIQOL,8o3J76 lz^7' "6Lf ej . z3oTiI.trad - 560

012.

ud)r3 z^A u3 ed eAdraeri6

- a^lrae^giaef^'

,'Oeid) wid) eroe oaeo .Doa)d a agetb

,je w,-Meod) ^zoa))dFd:a az a3etb eF3.

- ego(5e) !SUB iddoa°

d)eiede^ dry ee3 aaent)tsp.

- d4mer

eg 3o3J 3eod Bari a3, e^daaria)eMl uo3T613?

aiJ23, t)mrdo o3JaaNc3, d3aq^ai 4

'S$aiariel) wob as .

I)md d ad)Ac3o3Jodd e9dbid
N

4amadi6 dn^a^d^3c3o3aodrriE.

,e j i6e?Je3 , ige-d8de9, dedW qd 5M.

- e9e)&3 E e^a"^Lea"
O U

-ASedra

- emsesm. rhd.



I E &3 cad ^o ^^ esa^z$^

^Z3^Zjd^^ tOe

- be eimd rizeeaem '

Qadd^o^ ^^ ^ d d^a^o^^n e^dai. bra-rrarie3e ^d^es^^^

So zs^,Pd6a J ZOoJ^aA)d @AFQC' . deq)a 1 to@ DD ^6d did

zo3raerrvv o aoddu buD3d. ozmc 6 tmdtdEst MC)ES Ded,d 66

&ra'id dM6714M it dMOd U M Y.) Od ;^d C"tCS M a o eqo:bFtd ;^Or{3

dtdOote Sid denitemd ;"V 0a=o3, (76oa) ZboUb

tdri= e^dOZ^^ ,^ jd d end Tjc^Jc^^L3!

,5 zvZtOadd decd Ma)sod M71 eshd&a z3OCt^ it

e1va8^N2^ ^t^ esdd ^ e3 3o^ d a az da .rae^sod

Z5$FF.^ d= Z&W) , Udd dOMZW10Md -E,) o3rae^ mz t1 dale e^,eira e^

=3d 9̂d . =dzs i sit udm Eod^ t3e MW (tea 1) de=dd dagot

dyad. 2^osd U tm e3 -mzto3.r7mr3 25i4; j rt ;^.raohd . &T Debit n ot

dx Dod d.ra3o± tl^O ZS38ne?aib e3.raee371et a ot NaO3.U3a edit.

dma) wad j. U3 tadJ -JJdJo:bd0 mmso end Dew UzoimMTI

zS=; m3 dJa o:b e3 raee3rie e^ elutlo^ zJe^^d zv dsod

erv qF=aDmr, A)azzgob. Uodd ZSM AZM

^doririe?r3 (d^a r^,ede ^) e^Md7IOM4 U3 3egmt1 z3=*d ='06F

1-4CbdCZJ Dr Fdt end eaod.

,)ZtC;' Z^d=dC3 e3 ,o3^erid c^d de4)o il tOcwDO:b Dd eFZ$td

d^oz3 ,d^F^d. e^,dr^F^ e^dd d^ee3 aea gee . e^ do3raeridd

e^Oeg, 'etu^;^ ejd,)&W daad6da6z^ m43.raedtdm' (high frequency

dielectric heating apparatus) ^oea ervdld d 6odD ^;o=ePj, udd

deiswv t yi0 a 1953dD 3 D .t^dd e:5 eruct dme%ra^odt Leo ad

N.ra MU tC^FO:bit34 ^2ddFa; M=& Ole MO6 tOWOgIMCJ

erudeidmmdeod end ^ ^o^o^^,d ^NdJ 'c a' deozs^ za d^^

td=&. ztl Udtaamdeozr, ^Zodb tdo:beTa=2b.

30
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A

e3dd e3 3A^3 2.,e3 e^ e^z^^tl e^d,7idJ3o 3^a

egvoto d wnd6e). ^Aodd dmdb 750 ott ltd,

mdj=d e3s ^dsd^ ^^deoz^"3 z,ez^rida

801 0t= no JJ^e) c^PdĴ b^Z3e3ê ^^uJ .̂ e3dpe0d

e3 t:Jncb -jzZd muo" z3e3o:b, 19533^ ZMc6td

mazdCoz ids to v d.@C9 ^f^e eJ6Tj J,d^e3^

er^a3ri = ^dviide' oozed ^d7i^rie

2JSiT^ '^ee^^c^d0.°1J e3^ ^doriTis zue3 e^^i^

'dJ^r^,Pde Ldp' e^dJt33o^e7 eiudo3r^e8id^

Zd 1Z5J7ie)J d^ 7iS3e 23e37c d j. ^3d ^f0e^ac^ e3 &,60,t

o3nmz cdt6 decpo t035^)^̂o z eTZ ^^^d c'^e^

d^^r3a^^ rsa^d3,a ^e^t^^^dde^ z^tlo^c^^.

z^e3o3,a ^o^flrev Tra^o3J3,a ^o^t^d N doa^ria

e^eids^er^a^^.

,Oa Mr3sod e3^dd dJPe3^dm

;^doririet3Ja 3edmzn mz=xzjdd zadu, e3 ^ 3d3Ja

mmdog ^^,dd d^^ e3^ddezra

M=NN S d^sdd Nedra F^ ^^^Pa d^ ^aOa)

e3 3 ezz3 des . e^o^^ Z,or ^^i3d a odd

1955de7 ^oe'v e3ddr^ e3 ^3 UdJ7id,3Ti

os ra d ^ ^vT% Dell

o z3e ^^i3d3Ja 38^t1 d ^O Z

4^ ^^e f1dJd^c^ deb W^TjSj 2JS^A^JOd deg

c^dJ^c^c^c^rJ^a^03Jc^Ja (^e3c^ ^3J^^Z3`) Ldrwri

SO=c Dh;2b. U71 de4)0=c3" hoe k`) e3Mb73et. J3atC7 e3dtMh

,QdzjmdY.raedPd3a

dzude^ ^^drvPFdP ^Zo2J todMo^a

deCpo=7F 1965de7 zrzL3 my.88D. &fD itT3 1967d6 dJ dndv

e3dtmzd,sd, ^3e3o e^d,T3dJ3o3Je^ erudo3raet^^

za and dJ^ r^ede d d^d^ € T3 zaos . e^do e38i3

23e3 495 e)a"T^ST^^Lpc^}!

7b6 r,,Pde d^ dJ3o e7 erudo3r^et^ =od

uct 3^adt.rw d ^dorin 3d^ deed a 3 odd

dJ e dJd3rva z d^ jsP^de? ^o^^ e^ d^^Tie

jd^ ^^zv. e3 s o^ ^ dt=) 1968d6 mzVu"'

BeL e3o3Je^ d,^PdPd^"ri^iee3 deP 3d^r^ri,

odor r ^i dr3 .razd ^rad^ jdod^ oda8o^o^e^a°u .

3o^d e^P93 ^^JFdd ^^ ,dam d (moo o ) `de3^

e3 ^dJ^ deedodJ&sa9^. ^srio^ra dJ^i^dJ dnFd

^^3d3Ja ^^za^dJ.

uzza 'r zee z3.j

UdJeeefde9 adLiiz O 3O DfetrWi 3a 60M

Soso jd 3a f3odd d 1859d6 udJee d

sPt7j5 city Z3fMe1) eNzoivr1 3dp eZf , t2 a ^36u sit4

ra Is '5W 4
dzzM3d 22ddo@l dot Aj3 Oc a F ZSVU Zane (1837-1933)

et^o3^^ o. UEd 3odaz=otdD aOT O 1Oderudrâ

^U eCA4 . dVxj zaori^ z^. e9^"^e d^.m CD

z^sri^od z^^^e^d a 26PA ^t3o mod, end a

lexbmd mad tk) z^ez3r^es3P^^dp

^^zv^^o3^e s . 7rW' e^d3^ ^3a eru^^o^d de?

m a se3oteDdp e3e3v^) ^Zow ^arfo:b ^ end ^3e^ ^

03^ z3^3^,d.e^e7 UMA 2,OdD e3ta:JFd tzs M02b.

eJP7c^ tv;^ rwdd t671 ;:tCMdOvt wZM FsOd

fJef^c tidp j. e^ddJ o cj& Z.,OtD ^Zra'b dezdtd

(dog) dodd dJPP3 ^u on&fJOcAdp ; JPF)e dC2ut

^za^t^Fd3J, tdo^a)3ddb. Ud3 &tatt) tde; . e3

te)7 7mdcb 8oer3 a eMddb z^^^e^d a ^T3O T1 rdoSt

aibogn,PZdtdiri c^Jee3 ^dsr^er^.

e m7j tddt ^t^d7Z z3e^T^ d. ey e

aZ, J6a^. JPP3 tA3 TrJG1jJMdd,

c^P£adov^ d^i^d a

c^JN03TJrt:^ d

`"deM^P tle8

e3 zsari^^

e3 dm iFd â

rmatt ndd, dk

a6mdd mot

e^ddJrief e^d ^£^ 2eN z3JJPe^c d̂^c^^c^e7

oz ^edo^a^. ^vrr^dd e3 d^^iFde^ ^d)d o3^d

^3$Tj ) 71ê O^Jc^n^Ja a5W c^TJZ^Jc^ TtE T^S^c^JâtaOs3̂

e^d3Ja ^73d^jodJ .raetl ^ee$^z3e ^aod^od.

zuod^ z^^e? e3 oa^do^^ed d^Fda

oz^ oda ^^ ^3a eru r zJOd. e^d3Ja end ^3a

zu^,^e7^ ^,o3.rae7^e^o^de^ aeP^^,d.

e3 tat CROd gill 3 t dd@710 vzt) 1do^d o rmi

wee rie# i^dA)d 302;d, zsvu d.^ e3d$os tN=)

T{^ea^^d d^^Fd3Ja ^o^8osd. e3 ^ a^^^d3Ja

z^Pe^,, ^Ttd^d, 31oid ^a o^ eru3ana

Z oO=Okd 30Z;d, Ujri'od 3CaiMd W d UOF

v330:b zvodz e^^3 ^dd3,a (z^e^) ^d. e3

ZMZiFZM.z ^Jse$8^d 3o^d e^d3 e^^so^!

^cTSc)dd ^uc^J^ L3P^d a-3JPe3 e3d "dPMC'3P iie8d

75^O:^7jS^c^Ja eSJ"^ c^TJ^eU cuec3A0^JJ z,'3 ^^L Frjc^Ja

die

2008

,iio2a$ 4



(qe^U6), nk =ad e36Pv 7NFt UzhiM nFO^id

rrae7Fe Zt71 a u^Pt d^Zrivot eru^o3 raeii ^d^

n o&,^jd ova mxj'^^otua z^vd,

^8v o3raeri^^^i ^zsa^iF^i eru^O3.raeri ^^odo3^e

Roza ^oz3P^ zez3rae^e? N^zu^t^o3^e^.

^^^$e°M ^o2roz ^ o jz3e iris a z^ ^

^ezz3eaidd, d.raefir^s^ Pe3c^raen ^^N e^dd ^,^^od;^^

tD, ito8d eeatde5z rt Z:3. umd Owe dz)

,03.rae=6371%7MU zao^ mod? Ede 43

71,)4 OJJ ai 8 m t Tl c+ -D4 t,) q e 3' B T,i VJ 3- cF1 e

o3raeri^^^nz^dz3e ^oz^zsail 2 eN e j o3raez3Nzii.

z eN z3r^e z3P rie^od, P3oien oo od ^rira

e3^ne^o^i ^^a ^3P^i~i ^ee3 t^Pe;^raoi^, ^wW rrao^rie^^

Z^O^tJ c^c d^idrZ e^e^ J ^^8o^t oJTJ^uc^ e^oiJ2^^^23P^cOJJ^J.

e^^id.^ e^^^r^ ^^ waisrtP9e^. ;f^^n^ c°Jc^3JF€'c^e^a1'jJsL^

JL3PP^i~t ^3d raefl, e9 ;c^ 3^c e^JFdJ i^^^ e ^Je'SJTj TT^O^J

n " ZdA 5ZtD, d ^^ or3eP^e o^ en d r^o^^i

zee 23r,&ZA utmtt mi ztd=93. e tm1870d?3

eru3 Q ^J^TJE O Jao^ia^aadd. O d ra ^^ ^ ^̂ ^d

zaoz^ zvo P^^w^o^^rq ;^rae^e^.^^i^dJ

Jc^3^£c^d t^r3 Jc'^0O wi 23e^i^ ZJdP' M.

e: etc ra eat r ^3r3z e^P^ - ^^a eru ^a;3^ ^ac3P

=ctJ tj= a Ate3etoa .6 z^ zd

rtz o oz) Z,Cct-E E4I d e^Ti a M-8d. e3

TtM 6Dtbd= a tan, FFn603JJirF UM-6dt 7tMzt^

o^;fo^er3erM e^ z^ae^'ria en z^^^^i c^P^ i. e^^

trii e^i e^a^ooTdr^e3 zu^dJ

e^ort^rie^r3 t ^^,dd^. e^ori^r c e^zid ^^

zer°z3r^P^r3riii ^dzJ^^z3Poza z3e^o^a

czzy ,;Pri.ra Wda .zSe dm zFt ,) )t U=oLfdDo A,c a

32
,d088
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cl)ar A •,

pJP3^c^-e^0^id eJ- c^J^uJ^ c^Jf-cam e'^ZJ e^J^^-^90^^ c^P^J

1870d = 6 a zr =%N6e7' ULMo&3 mrid Z.raa

M &32b. ito8d rade^ e^o^ ^e^, es PP3 ^

^PZ ne e^ai-va 2 P^ 23r^P ^^a ^3Per1 Q^,N, e^^^o^

uZzt 1933de7, e3oz^d uzZ 963o toz ^,tP9

aco&raoc^. mo tt e^ fee? &L'7: "^ a

acf^o&3ec7' 4MZ3ff F

1879d6 zoct szt azS, mzVz)rf F mjva 3 o^ciP;

Sod z3 ^e^ e^^z^̂ ^tri ^&O^J d^z3 pi a

eru^ed^.ra F̂ifc^J^ ^boO;^J Jc.̂.TJ£c^ 3:i2^.9+^dZJ^JL3P cJOZJJL,TJIi

'7-) 76e)0^3 z^iP? oe,raeC'

z#»c^^P^i^z =ZccidMht ZPZV23rf F u ^A0zb

I3 o^ ^^ae3o^z^r3 710apedzzFl e3dran8xi'm Z.GzMOt.

A,&oiRzi Cc 7vo3Jccif cE. MF Z^^a Z3dQr3 e3 ok3 .raondz3eth

vgdmze rt, zzbt.raoadz3e; ; ^Zo&zmh utm o3.raem;NJt. eitd

U tM4 toct&aottdcntd, to3raerraero^^i ^aerM

MM,O-tcc) t tMEOF'710 dtz3 ctAC z CfO ^OtAf,)OCAD U Ft

MZAC&P adl

di Lj dJ23 ufaPB"^^i Z3e c^`uC^J0^0u ^ 23T F ^Bo0^J

^zid z3a^^. ;3ra3rtra e^^t3 23e;^zi 'sa8o av^o^^^f':d

o o3Jc^^t
i=P^

Oa.-xo:b6o3JP u c;u Az o=t

3dMq5FZ^Mz3 ^ i^6 X;f,,dhoz^ 300Oot 500zd

332 4^ ti UdM

=cbtks

FmtdET =ad. (PT6W71, p)40:^6 mtcbZil ^Zotd Ntid

^Zotz FMrtZk3). Mtb76t M6tMot d=otdt e tm

utF^

UES aerie^^e^e^. ds ^330^ ^a zv Flo e7

qmva3r5°Fz^ P'^^uraeBcJPdr3 23Jc^N ^J^'"si $

Z,o3raerrve^ozde^

r^d^ N^ d^ o G^ 23c) o3J ^aN dp Mq^c d N ^eJW

3.raPrrav=t6 z,o o3.raPa ozt2 r (mmz^ ^) N



e^^T3 ^e^dJ. e^c^BzdJa zv fi o3JJe2,c^o^P'

g acshuD r^e3e 7m 8c6c 80odJ c°J 'odJe^, c•'Jd

jj mzh t0&Zc izm S0C d o= jz3e e ZOzz

l^d^ c^J^ ^vc^d eat ^ ^O^Lj c^JO3J c^ Z Jai

^^radz ^or^e3e e^^i ^o^raPZ 3o3^0 ^es^ rao^J, d^ ^T

udd 35eOoLf hk t. UZSit zv F^)= to 'c)0.3faotd

zing Mteil^ eru^a^i3 as ^i zJrZ z.,Zdod
w n

a&r^ oc .J, e3dbod bee^.JO^ucSJLj.

d 3 o3ara ^ ^^^. d 6 odd, Ttcbbgo dJa tea u

No^rae^i^o zJT^ z,o^iJ ^o^ae^i^a e3ea)^d zed

d^c^dc^dJ ^eFO"^ ^Tn^F^Ya^J^TJ^. e5^d

utd^

V&.3 3O obi e± 3 ^o^Jae c^a ^ ^raO Ddi brad ^z ^

J3 j0ti^Ja ri AiddD. en d

e^ JPe pie? d^o^J^ ^z^ e ^ir^ ^d^ J d

^^74 ^d^Fdo e^d^Jd^o^raer^o^J ^o (P

^e^a3o^ 5 F dzM6. ^eD, ^ e e^^a0^odri^ozi

oz3^^at^z3 e^draeTi3^ e^^§o^ d^f^r3. e^ eoz^

e9Ljc^d c^aatPQ^z3PJ ^JOZJJL3afl ear Bo^Ljl

uzsom^d eir e t46 'ODT 4)O , aed.raea'

Bra e Wd ^ e^ ^^s^ Z uo:b d MZ^6z FTUV7j' =,

Waizat ^Mzat aea)Fm 3BO.3)s6. e9Lt) vM^d

23dbri) e3e ad) 3.

SO3r^ $oix d ar^Nti fie) aaod edomd.deo^b

ogee wadl zFas

rmo:brl2od 2304 i^4d b mDdzze d)

'ZI-oe9 a4me mmTs

mid o^ri^ Ne6°vr^^ $o3; egdd Ndqpe dca

- ai, .7ar y°jzf^

3WBVz37iFi. It d3 a'c^36̂c^°dc^dJ e3 7-J30d3

eS nDAQ htd:). me Inc 11 -mtacF: c)d-wzo d m 7tt

Z^ )eo3J ^Zoza»ii -=3 3e=Fc^hh& udd 1970d

^o^d> e ae^ 7is^ d o3Jaerrae^o x ^eDri^ Jec3

e^z ^^, Sri, e^ jrie va rae^t7 U&)3Fd draerid6 3^z s

$oct2JOs .eU71 mto7l CJs^^^i xra^^rraa^ .

e^ ^ Sri eit ht ;dotjzer^^o3Jaodood N^.6do^ -,-iz

het ^^radoziJ ');o ;^tad=F4 e3odd Je 'c^c^Ja

toztJ80a0^JemhvJ. utd m 'r1 0^') d)

(^JeS^'$PJs^P c^JPb3°. ( e ^0o3JJ$ ^ri4f J ozJ ^

^^o33at^z3 e^^id ^^ ^8oai^^lr3.

,)Z^t t ad (e^o^id e23`^ rah o3raeri^ve5o453 t

^e77ief e^z^F^ draeri^ ^d^z^^eo^t, e^eede^

^ ^do3J a totneQteJao .

,6drlPf WA Z4e eZ-D=Z=ri lddJa,

,)% dhd^, X0.9, 5 3o b aaU6 d

mm.m.zjaz, t drip a ) d Z,)i^to^o 3i^o toy,

dori radJ-85.

eta ewradd-Daev a^ROEXS

7,^ze wo of

gtg N ed (Deoj ae n a 3 )s^ca^ j8e

mg, No U%o3Jt deft

e cod oimis zjOtacgilaia

3w eio3) Qfiom^ 4q

c3egjdo )es dth e8 bosd(o3Je oi.);^ad

Aevzzo:boe

d)FdocdcrG

d)e
2008

ido e3d 4



char a enwar-j h )zto a ,rt e9aar,^ )

=E^d =dvmozbzj 63 e oib UZ^602^ t- M'^DMd 162

'Ott ^aerM^^

xddmmozb.^^ed^ ^tdJj ^erMed^^rieie3e e^^^o^^d^d

mzrisaU;tea zNMzd dd^^ris^ d ^ rir^o^d. ^^driFdc3e ^ ^ ^d^ d

d,e=xj'dd6 odJ rae d darae^ ^^e zNed^^o^ ee5 ^^^ ^^

dJ osmd. c5s^e^^e; ^aeTMe^ri e^e3d^sotlqj.

uddoz^ d^dd .jz e^e3d^oot^d^d^ . dJee%3o:b dlde16ri^od

d$,^,R = &,Odd ado ddb. Betz dndm T 3rI06 U= i edT a

todJ oc^ &A Uj^e^ =Zdriet d171 MZ=Z^6 ^Md . 41 rbctTI ?od Uddb

t6O^d^. MZ, .6 o3@er 7^3rW a

toL OC^d . 37e cam'. e cc)^FSri.fZ g.radhdd.Ue3EtDeoi2fldo =^ 2.,odd

tea , 3e3 ^)02b, std mw^ vde ^5D^e Boded REV zee draft),

ed^ ra,j ZoCt raodd^e ^ a^oso o^ . ^c dtade) ^o^d ^e3ri e^

Z^d) b- d;^Zamrigod mde 3oct o jdJae V(Dd new d.rao hdmh

Sod ,e^d3ae z^ ^o^dc^a tozt ddnzhddezb. ddTlb .rand ; ., atvd

dJ dJ ude ddhA m9ndct f3tE ae ZNC;Si ra ^odJ od e

^ r3 d^3ado^ ^ e odJ zNea . r^d3eo^i de^tde^ eat ^d

erudra,5eri . ^^o radJ$r3 ^^riFdsad^o3^ee,^ eat d^^^^d eadJ$^ tea.

ea ^e^dddri ra Qdt, o j 3e a .Rd ,doz#d ^ ^ ri^f fee o rie^,

10,000 ^^o^eua^^^^dd^.

3e3o3^e^o3^e ^d^e^ uri;^67ie ztd d.rad6tod e^e3raez^ri

zmtri.raodge Udopt ;)trrFd ;MVO:b erwidJt md zm=

e^ri^^rie^de darae^^afl raodJ ^riee^o^ e^do2^ d^de^a3^ . e3deod

;)7^71F;M4 8d) uriz^ ^^ ey e e^e^d ^doSdMd e^^rie^ trade r3 &A;=

MZ;5i=Dh , , ^^11Fdia trae d ^60O a a^ eraa^ . ZmMstmh

ease zimoriri) ?,qd edctdJd^ e^dd^a^od

^^^r^ra i^, or die eoz#^. 'Qdraod^ z)r3o e^ o= jde eeZ Z=Fd
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etc =A 2ui^d Yadt$ t3 ^Orkt .raod ;t3Oddta e3sPzJ. UcZW

;^te;,Zzh add Z^ d^3 ric --JDdodbtMZ 75'o^58ris 6

tart zaosd. =db 300 d FTiO &o303)e sM^d

uso^D,drM evriU zbt.ratvsod udoz^ftraoda ,^Od3

e^z ^ c e^rae ^aP ^.Pt C. Z, tetu 100 - 125

ZSZFrl'J &Odo3J C CQj ,) oJ a udeNd. dradu

dm=^A ftJ a.)d, 'doze ' rad^ d dry e . ^o^d

e^e^,dPe3 e^ add Memhd. wDnati cQj

po^^dmO 73taed7iwfl Me,^d j. uj^o8d

jri ^z ^z e3o3Jaz3raPsdo^^dJriZ6 Zd
a3e ^aoz3

de e^^O4 3t^3,Ad j.t64dnit a3elt9Z Z ?^JOW

,^dri^3P dvod add zjo3 o3Jita e3dd smdd

r ob' maw EsDo 7l, ^Zoea M -wzc),ot zjmEtno

Jo3raeri, -",) ^^ 1c7 oso3^a^ aJrizar3o^ ^^ti

eaod j. rQzSc zvod a^z& ft. a Jd z3ettd -dracg uJa o3J-

2'P^7i^Tadj . zara^7i e^^ ^edeo^d ^od^ d^^d

wP3O^d ^o^s^,dj. cne7 sari,o^^d^arid

d^F^d^ $ O3J^ali c^23^ac^dP7 ^^^,dee3

e^^j7ie^^d d^d^dt % a^z^^dd^ ^d^arie7eM . ^,rat^d^

O^^rici^ra^^ ^^ns^ daraP^ ^ra^^ne^d

Sara ^oriJ^o dtj d7id ^z3de^ o3J^^ , odd^.

ode LO erud^dJ^afi add e^^d dFb^^3^ ^radri^s o3J

eaod^ei e^z^d 8o^ae3o3Je7 d3 zuod Ĵ2>e^^d

a c e^^o33ai^ z3 a°o d^^d d d8^^v^3^

d3ad^^^o^ ^s^^^ ^dJd ^o^^d^ o3Jd^^o33aa^^. ^od^

d^^raPd^d,de7 ^Po e^zTi^v s

37c Z^J.^idJd e^c^J e^O^^ e^c^Jc^SJc^riS^c^ >d ?̂ ^dJe^ e9^u^O^u

pumt ^i dame) M ;tF^ ^aodd Z^c to Udd 7=vTtTi

^o3pTie U j7i0 4 eru^s d od^riS^. 'd dd

^vo^JP' e3^c dd eN c^aTie da)Od Oa )̂ c'^ dPoc^J 3c^PD dD

deo^3ed^adP^ z^^d ^d^asod era d^^^a

eJe3.raea r

dJ darae^^s ra^e^ , o3raPri ^ee^ , pz UP)

3z73ei^e 2bom ^d^d8o'a ^c^ddra ^e^a^^,o3Je cZit4

e^ie^ end mrrah ^MsF^6 dmdc)Twit4 z,tl Z d'e d.

^derM zJs^ ^ro3Je^eM. oddao z.od^ ^^ri^d

^)o dDric e3dd So3.rae tae - t - e3deod

Z,-jzdftraod d»fi c JJOdJc. BQteP$^uJ. me nzrl6e). &)35J

Can d6st -'JZd Dlt;FZd $e&37iet la4O^ d eye doh

teesas;^d^dti, end d ^) 3 OA= e33et aJrio^D

sad ^n e^s^^d^7i^.radr . e^ri duo D J )

^^rZo^ ^o^de7 . M =ri3o vu odd dmo:b^A7W^a4

&eri evot uz^d,)sot d3aZdod3odd 3'arat 3ara;^

eras ^aoeJO;ut ^OdesFde7o Udd JqDd6

zAnz=zt. e3^^A t QaC d^ a^a^ A; aotdrio

zao^a^od z3o^uradti dozy, e^AM60

`Q3a6s r3.raz3drio zJi3 ttm $e^mft
ti d3

^C'PO cSJ^ ^d^c^s, -43%s7 %t ;!PBdg. ero JPB^ -

d^ o3,34e 7i^eo3^tl^, .raod- t4o3Je Utw)est

^a ddo^a°u toftamr d6da:;ad, VDE^,

eidd.ra o^.TJZ^Z3e a,ode eat3o-t SedMFi^ti ;^odraMFMan

"9 03Jcit4 ;4F 0 ems^^i^^rie7PM. VZdi dAOt z^^s

ddoddOOod s^a^rZraor d^^ $e^3ri 2ud ^e3

c^dJaPZi$ ^O3]c^Jd a3 ^ JaOL^eŴJd^ d^O^^ &3Cm J t.

d.raeri ^)^O M ^r^o3, ^rad^ ddoddo^

to$eczr;to e bmzn&,c9,1OtU

uri d3n^3 udoz^mo . evri3mdp;^ 1975 d F^oz5d

dOiaFoZbd roc zJe.»h net g .ratgh2t. 1990d dtttO

e^ad^de; 23e^d^d ^UDt w @^^t neezb. d6;^d.ra

^d ^ee^^7i d ^^37ie UZO=FMdriet ^aodeSM tOZtM

zur{ ^vd^o^ vri ^e dyad rwc 2^e^^rar^tltsaii^ozri,

z3^s% a5^riet e^mmd zu^ ot9 tdd*. uddja d6^d d

eje$ ezS S ^z3de,eM. end ray drade3e ^e3^e ^

eru c^47iS97^ eae o T^ra^? e^e^ ^ e^Ta 'aee^J^731a0^ n

^fleM. z3^s4 ^ ^r1 ^d oz3a s^ae»i^z3,

s^dri.raO^z3. e^eMd ^4 3^'d3^JedP) c^rP0^37ie e^eM eJOd^

tdt=DMI) U8c"3')c MZhf ^)Od, 3Zri,ra IQt M713etdM

,z^adsod cTJ^cJddP^fM e^Se da)aD6Mtde0da7'asQu

^ ^7ie a zaP^73ra^ j e^^^aO^F e^^o^ a

e^1^d. e^zpeod ^^, e^zd ^j o33ajz3e

d5ad^o^a eJae^-^de3 ^z^sd ^erM ^zri^^o3ara

,Qtbzjdeod add e O ) Qodb uddufD

d6=TVFZj U a^,) -) D CO Ui^tfd t;i ,O ao^3sod

s5a7l73.z)osd. cdood Qo zni^d darau - d^ZM

ddOddO^3ae X23 t1 c^07^Z3. P'c^ Znid 3AAJb7iSj^IJ4

mnett dmttd uzdntrWD t36, m 6. UeMd ^deM osz^

e^o^a^ eon d&>^ fie? e^z^a tr zve^rsari^ jdeod

'Qdd e^8 j e^d2t^ sd. t3ezt d6z^sr4, dd e^^ eta,
d)e
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v z3o^ era, ^`^ ^z^^QFT T ^dd^d ^^ae3o^ eye

e^d^^^flde3ez3e ^r3ode^^o^.v e^o^^

rad^o3Jd ^eri^d Jai^^dda d^td.

yw ^ u otr crl

3f7e d^ri^d ^z3adrie J^^fl Jz^vd z^edJjdOdd

d7zo3JccATM, cZ. nb um d -.dMOFrl . ^A &Od

^&.9 dos e3c2'e c^IZ^T{ J ^'^^^^UJeJ^e^) c^J^vJ^ e^e^c^Ja

E3e OtDd z3t^ e^ jri^ Jb^ 23^c^ ddodsvn^^fldJd

Uw--zdmzfld. ,a de3 mz,;otD ee3e^

^ozJOQrie a 3.no= u g uotD da.rae) Q^fde'

tedeVzzfl a5=tjaoazS. e mJ 10,000 - 12,000 d.F7 V

&OC3 egdozarinod d6dmot/-233^or3raed3a^oz^fl

ui3e dJZve^Jn ^ z^^3d. tc ;SV4611

e^rTJZ ^O^JF^Jd c^ ^'^B^e.U z,OdJ uomzaddE odJi^Jd

raz^z3e odz3 dJZ,i^ deed zzzu6 zuodde3e z.,z)de d ^^d

;^mzattdratg3, 17,000 08d ^VlVit to58t=

^z,3^^fld. z D. ego". ^2 8z3')8= ^aoz) ^dd

^2^ ^o3.raz^z3e ^s ^a3JFZ.ie^ ^,raz^fl^,^.rao^zpdJ. e^odz3 ^

^ o3Je9 e^z^ ^fldJd ^razrad^ z edr1 ^e^^oa3^o^ a

v1@80h. i^dl de tde5e z) ^rt.lJOncb e)no8d d6^d

znb U;;Moita zJBu umzd zz ^ e9d. 4s

^de^d^raaeoz^a^Ndzpz3e^d.ra Z^d ^e^r^d

m0vtriC73 ^zo& uzdisod dVdtdy sgn=do:b 4

Z3Jer^fa^NeTVtld. ^UDC,6 z5mr1 =-m)Fae°=t23^'T

(Z..eZzz 6 z rM, ), itne eZTj ^ d ^l°GJO ^ a^JBQr^

zJdOZ8. 6iMrldC z z3F;,dozg eN 4 zeeoouo mu

meorie7d. Qj ,)4ota udetzjdeod ujrie z

uog detD. zv9o:b6 grin

uuc,NA motb ^cala^c^Jdd^z^z3e3afld. u zpeOd̂ ^^F3de tTe^

^dd^fl 3^0^ z3e$d.

^oz^ z^d3eo^^doride? dJ^ d zJde^d

rirt^ 3d.ede^ zved^z^d^flzpzsvd^o

dJ^^d^d z^de^dns^raost3 ^ra^ 2un^^e,

n£'atjfa fld . tzJ ttJe eJc3e e^d^^^ri a d^ d

Z3J7^rlJaOZs;^9 I040 ^t t0 I-jao3D
e9Zu60u UMz<iM

eN^d zuri dJc^J^tJeJe^J cede: ^^^^ ^^doe^

^^^IO^JF^Jd ^^N^N a^^J Z ^d7.TJtj ^ue3o^^^vJ. "dodgy

69 z n.Mot ua a^z t a d d ^raz^tl^, o8^d^d mditd

d^z^^ ^fl zae^r^ra i d O^^4rl%t 2038 6=MF^d

d)8
4M 2008

idOOSS 4

idM EEJ e a1 t i*o^ffi id G9 d&)

e3=d)6 UdoziMZdOj. 837183 e&3a^ zdt d6zp^e

z^ d rie rv ^z^a^v3zp) ^ri.ra darae^ ^ ^d^Jd

e^zriFde^ e^r^zi^d ^ o 2) a$X e^d^aazidF a

z,dflN . e^ri ^z^O^v3c d^o^^^^ ^o3raeriris e^^o^ ^

Yr^c^aiO^J eru c^J^zJ7c^aTJall° ^uJ. ^cNi03Jc^)d e5D ^^ c^

"J`i^e^J 3'̂z^^c z^'Jc ê^ e^z^e^r ^er3 eN^d^ Jc^JOZ^c^,c^Jd

m$dJd add z =trle^ it ^Zow z,6arj ^^Zv^fl

378 ndz2et3. e o dmoS^^t =Jz§FTICod nzk)7Jud
O

tee:. ;tJvOzzfl V4= a dxmo:b^dzzid rao^ .

1836deD ZvtJF 1^ MD,8 dMoZbi^ Zz3Jc) ^6w^ cc FF'^

OenM udd ,dv.o uFez a =2b d8 2^^ et

^04o.t4 izbz^b uzd73 Qd uod a 'j'O Za MF

zade^o^J^,z^j. e3odz3ZSJ£tri.ra dJ z3^3d

d Kjz- zWc zJO:Jtril;r'.ra fed d^Qzo^ ;^OUOOtitlz

dradv &MDA U2^^ MZ6=6^A)zp. e3de dOMF^ e^Qt ^tde

^ee^3rtta rrat z.,dflj, . z^.ra.-J= F^e d tvg

tMOF7103 ,)T3 Ug5zz ;^t6rleM fed tozjoz,3d 4 tAoE)d

iz= e udd 3dbOb. i^i ;^=o0j zira o^n z.,dflmd

dmo^ darae)ri ejaiz-d'5O^Dmfl dvod "dne ,Ao ode

U%I9jN9mb. ljoc^mozvd d8om& ^ZozJ &I

^^ioej e^doz^a°^ z^rao^razr^o^^

dvaJ^fl dsri ^, e^d^^fl .rand j r^raz dris^, z^r3

zJr3o3, d^o^^ri ^jrie zao3Jrie^^ e^b^^

,^)x7 dsod z:b^@a1W ^5z;ejTLZocSZJ 3=it4 ^23T., .fa OZ^c j.

,)473 -'jJOZJ04MdOS Z86Zt U 0 j Ut)ft2Od aJl'1 &2r .

a 2 nn gtozszi al at UD j : zved zdzdomd Z o T

4edV UZjrj 6z 3o3^o=d tomit,rae 3 ^3D6srlQA

Nec^J^uc^e Tie7e^. eJe jT1 d6,^t^^, zJdJ$c^ ^O2 2), end ^

-riFd c320z3WM, tzWdd ttz3e^ d^Se d.taderadJj

raze z3ed ZMFd z otd d briqzdj. u;^6oZ^

,=,Omfl 23eZo3J aict umzd dJ e^draerivd z

e zVonhEs . e^ jr1 ^^iJde^ dd d ^ozaod ,z^c c^

e^o^rierad j. d a e^e^^ deQo e? ^2 ^z e a )

dJ^^d zJde^drieradj. zed, aoz^d e^8j e^jri^

^2r3ta^d ^oj^od e^z,3 ^z^zizge^ ode etu^d

zuri brad e^odz3 a^,o^^rad mu t a$y add t)t d

e^JeJJ7jc^Ja4r17rie52J c^UOd ^^t3 ^OZJOQ^adO^

z^z3FA,d. 5Ze)d ;)do5d Me)7DbMJoiv zued Jdo2 d

^^z,^^ee^^O 34 end ^^fl^d. e^dd e^^P o3^e



eMS-Wer tteai-d Z^02jffiRo 615 dcM

^tio^d^tj ^^ ^d z r o^ ^rt3o jz

!° OZa c^^ Z^C?c^Tl' 'fie I : ^f^^ ova Z"Pe^

=3= z .ro z .rdo zumzm0=ita t.r,;=

L;t e ub6 - aZ. Jw^, eJPSJ 2'"P,^T aLzks - caoZ P

^s^3^t3. ^^o^c^ ^z i z3E^TZri 3s^^risir

utd uio^ri^tr z 2 dj. 20 3e tz^ s t

uzzdt^r Z.,O= eru3att zarimr, 2Joz^=M&0

zjoz mh 23e3sc3. hod z,ot; eru3wZ:j^

zuri3^ti unzzr JtSJEOC d ZvO;tb ri zLr0

a&mmc hca.C ) tnk d o^c^ r1 = PM6 uqri ^11d

c^6CFb;D 8^?7iPJ;J4 Z ^r^IJOF^ue^. OZ C1J t ZAxtorl%t

J zozztj r3.2z drist, 3

ue)z3 dt=8Mt, zsnizPJD=j 2 c^c°^03Jc^Jtl c^TJtjJ$ OjJ^

Z46 rQt0omho3 ztzt e^)e''1oz^t ztevJ ztc^ Z'"Pv.TJLj

c ^ c^13 ^ jTj 2JL^P77c c^ ie ri^iOd t4 li c^Ja e3S^7

e5ti03mhdz3P^J. mrrvt\ u o 3J tSJcg,^,P O".7 Z.,e^^otri J
e_J' e..l

Z.Z^OZJL%ri%J '^aP^^lc^,

UP. 5O=L3 ^^3^37i J ZM073 2,;tjJ3 .
b`, m

tt, z^i^tjod^ F3 clz^d tz4ri0mat 2001
-D Q

6r1 .172J5mti t36;^z3 zoaz ztVr ^ 6czztnb

uP nor ,3r3 aksc = c^23Jtje^OZ^t3 ^^Ti Jd JOB 'c^IJ^

^vc°^z3.:^t3P ^^^tvtcdt- tnb d6z t tz^71 a p 2001.

,Z^dFt4 2003 3e 4 o23 0°' 12do^ z z^77iz c^TJZ P3^tlz^.

^t d e^ o^7 ^rN ze;rie 7, z 6o:bod^ d6z^d

^orit^r c3.7z3o3 Zrrirar7^^^^ oac^ri^o2 i,

Q ^o37 7^ zee r3r ^ a°^O Z^rca^7^ro^

uz i z3z3^ ^ nj;, d is rz37 o^7e? 80^^ ^

z., EtaXc5zdmMot eJ`c^c^e O^F^^Jti^ZJ3a7ZjJ. e^P3 z^

Z3^^ur^PLj,,z;t cte6 7ionedtb-mm= ncc loot d68cJ

uazt t zue ^ tit er d6z D ^ ^e^t rae jz^7

^,^ e3rr^zzi^zz^ . e^JlJP^$ q^t3P Z,Ori^^7d

d7^Z=A z3e PZ3e 7 Boa ^^rt z3e o^ zJPZu roz t33 ^i ^

z3ent^t3 ^0dri7arz^r e^^o^7F

Mri.78t03.7eMES? ^o^^ ^^rie a z3 O ?^P roz

erud^

erue?zio^ ^rPtjzs^zi^zia e 0^r t3^^^ ^^

qtr ^,^z^^^o0 ^e^F$o3e^.rrrie3ez^a

de O^P^ 2?N23e37c tjL3.

J^,J^^o3JP? ^G^.TJc^^^utl Zv^^^^ c°JUJc^, c^J^

Q-,)JFrptZ jt00t att6 t? twtj8cCella X23 r3P

c^OP$N2 d^Jt3J. e^z^d °^^i23J^uJo brri$^J e3riJc SPMC^OLJPM.

eft fJ vPJt3 6;̂ d JO2J 03.7- ZJ7O3.` cc- TJFddt).fc
m ,h

uJc t 31

Z3^ Z: ,c=0^3 e afzsdJ w0 )8=8 d6:^ c

^P rZfJS ^^0 f^Lp30ri^ z O^u^ ^OLjZF^P'

Z cue Zj c^Z c7c^ri ^rC ^3c37i J t5 ci wt^a fl `^aLjc

a r r ^c^icO^J ^TJZ 23P3criJ ^. &0tt M sjli J

t^ 0$c^J^ e^003 v^L3dJD ^^^^T3 ŝ^JCa 23 e^0 z3P P

23Pi#J. t3^ tj 8o^c^c^7 r̂s`v f^0z3 t^ ^J ^aL7' zo= b'e =

tmFd Z^z^i e70g) di 0P3 ^e^t7 z3. Z,7t,^ :^qd&t =

t3^ d 5D=6X 20001 der tot.ret ^d zttv^ad

tj$LjJ. ^^^13 ^v^fc^tTZ3 Z33^ZjJ e^z ^cSJOric^c^J^

er2zi^ ^ozdr ^cd ao^^ er^PZv

eruzge^S 7a otaz3. ^z^i00ti ^c Zj rvfi as PO^7

eDa=e3e z.)CbZJ . cZto= ^tnC^,3tt 7ozs

nEcz^^^
M p

^Z Zjc^^n^Z3P J. ^J717e ^t3 ^4 $'uCJJZ^Cl^ dJ t3Pmoiri Pe^J`^

rdZt,z =10th 03TJZjZ5° ^54)03JJ ^'l^OZSJ0.°^

m7lz3ent= $mz03J. e^seMt3 033e7tjr e^Z^c^J TtjJ AjJe?

c3JaOZSJCvJ^PTJriJe-i^^JJ. 8,M Z.,ott ^^t3d ^,rz3^23e7.

az^d e^ ri z o^7 t^ e3 o^ta 7i7E7c c^7^u3^^^c^J^

tjr^^ ^rir ^z^^z^o^7^7d zur3ro^ ^^ w^ ^ozt3

8e; rist z.,oz at ^^ ^z riZE) Ja roszj:3PZ3P .

^z^ ^o3roz^t3 ^t3 ^^ ri ^T O z3Pt3o 7 'r'^7E^,

^tjr^^o3JOZ^t3 ^^^o^ ri Ecri 5z .-a



I dm 5633 amid &:b) *- odmit esaadeDw

MeUjMa qt(O cQ= tztorgMt rt£a. 3&PfldJ ZuCTIIJF^a

O-tDcb 23Pntb a uo d d6=, e^2 c^T1 Oe c^T1

zt a0L37c C^J^awt)t). 2., 733 3,raom2 4vO^zJ

zaZ'JzD&F3'mt etd, a Q3JP03TJhdpC3 9 taaF J

cMe &Ft z34 o33arcd 6 =FT UtQT U ZW £d^j^

z3.rad6D Z^ z3.

64TPe rje5e zJV tOZ^D 6 det d68de Z

^c^.UL3ĉ C^JLje7 u^CC^'P dsa^^,dJ^ d^^d^4^rj4^c^Ja z3ed.ra
w^

era2?'rsao3c^^anc^o^ ^cd^^o3^raeTi ^^^^^ra4^e^.

^zTii^^doto^ e^ ^raa ^faPo o jz e^ ^^ ^tld^ z3.

e =ot esaz^ zd abt) a ^^o ^rie'zw3.U^^

,Qtood u and o3^dra L3)Z. F4 ^e^ ^ri^^rtJ j^e^.

e^e^r3 z3r3o^ ^raozrri ^^^^ o z^r3o^^^a

^fJL^z3P37e ^PM. d^^dP ^uc^.J^e; ^023^.ta^2J^J^J.

i eZUZ Xo'ozJoQ ^z^adri4f d OD ^^^vd j

c^ F& Oyu dz3^era^ . eiLtc^J^ ^^^ ^^?^Od €^ c^J d^^d

, Qsahd^md. z r3 15 z^dJ

`dac r^c7a^Lj ^^ r^aa^era^ ^^ c3tJO^f`u4°JJ c^

zsznzm8=; 3 JaoOdi .

did tt¢lo.-

d6z6d adt^rW.;o 23z3F e^doz,^^aztd^P z^s

ndmtotd, d6z6d mi^ U tMZ ego j zdo3dd=od

ntmh 35oct zJosz3. Sri e3z^oo 7^ori3o3^otd

zpari7j4por^t zloz;gzzo Vocz^

&)O Ze$otdede =dbt07M4 ), c)e)F;^^ ^^dUDt)r pd.

NtXZd3 c'$ Fr{4?OZt 2'Pa^^ c^JcTJ^r ^ ^O^J z, e3

z3as e^ ^o ^3^^t\ zro^^4 ^s^ri4f z,^^^ ^ z, rrari

z3esaildJ jo3oot d6z^dJ tt^t tyt4f ,3m tctri

=omrle3 ic3. Em -Q3mz,-J e d6td itebq

3^oz3 :^odt Z%ZA e^=^d e^^F zJ^ie^ o3,

;^OdZ^FeZ, FF) c JJOSL33tJ O J t0MVW 2AZ^Z^t1 Z)eCtSCd et.

z3A dt^d^ e^e3 raez3aao^^z3.ri3^P3e d^^rae^i^

timzd ^toa36= a U &Rod Qfl) fa6Prj. 'Z^dd Wt

a . aert7l% FZ710e^73oD td=,2 AO DT Ozwt

Zn7^traosE3. 8QMcbmri 7^dO ^tV8o3 tD

^e
2 2008

;oa3# 4

: 4 UD=Zfo RdFBo t d6Z5d t 3,rw4 d62d

.^i4°lrjg?r3 c3acP ^Pc^J^ue^a^c^. e3ZTJr^.fa^ J ^J^rj4c^d

JOdfaOZtJ c e e^^c^e^F ^F^z3e^azni ^OLtz Fa^c^d

^e4^t^dra e3^03JFc^e). iZt^^0^la ^s ^^? c^ Fa? O^

ear FZte' ^ Ti o g4 c^JJoO o^v ^ J^7j4 cad

^^^rZra47^,z^i ^^Ti ee^d^ ^ Sri d d^^d ^ ^ri43od

e^cid ^odo^e^ c^P^^ raer3r^t^ e^r^^^tl

e^ ofid^ ^ yi4i a ttDBritt ^Zo rt^rt^3^eratid. d^^or3

Sao otxD ^ ^^ r^d^3^e^^ld. e^r^z3 i ^4^rj4^c^Jd

c31aPOL5aozJ X36*4 IV50h J add; eaor3J =c16

t e7ahd. Fs,==8 to^== o 0COA) e^z^oo^i

,ao rtdb3Nz3. &Q )C3 mmdoto^mn d6z^d 8criC a

o jr3e v03j^) u iEm era .6 woh .taoc^d e3z^t

^dom-,.)d adjd a zuod^ ^ ^zomt =db =^6

^^erat^d.

d68or3 d^;^8e;rM4 voz3z!^Mfl ^raozsaa^^e^

e^ t-^t z^thteJand. zRddoz^ ^ ^a3Jri4 Leo

ct.raor. =o = 7^t UMZD3 ^P^e^^iz3. ^dOoz^t ^^e

t=mzot z,omh ;^odt,=2b- udd e7W Tddozbev

utnt zdzs t e a ^raosd^^d. e^o^e^d d^^d^

25',^ zbo;^ o3M jdP

^o^^ ^^d d^^0T3 ^^e ^va°uz3o3a^ zu^tti^e7r3.

^ d j t^etj ^ae^orti 34?o^v r^ ^z3ad. z^s e^

^^n^ ^^,^vdri^ie^̂ 2n^^3r3 zJdJ3 caoz.^d^n

Baca rig ^ri4 e^d34 4? o^o^t ^d 3 e^ t^

tdEAZ8. vzez tt E8ta4 ds rto a

^&S t t^M=ne V^Ozjost rt=fir q^ ec Tlo

tbo2b eemzj=ra eruo ds ^ ^e7 ^ ^ d z;^^d

e^e^ oa. ^rtra ^^ra^ ^z gri d ^^^o^ d ^d^17
c^laPL^c^ ^^^^ e^c3P$ NOL.tY.^Frj4fr^Ja ^F'1cY.^^^$J. z3^^^

ttzn,^D mz fi @f e oL-fv Z) o^ctmt%P 7i4j

zat^iPSari4?oz^i e^o^^PO3, z,t^oz^^ri47o^i ^s

r^.raodVTI%t a3J2b tUZJ zoo-trio a eye,Ma3M"t6de?

uodza mfizs. e3tt. d vos^ s^ri4fe? ^e^^dc



mrw czmm ;j)) O asm equackt)

E4Q71e dMZzOF 7it dazTJ8O3TJT16; ZO2J z30^3 zvozaadd,

ode z^T3o^id^. e^de^odd z>dPS^d ^o dadsd,z^d(O

=od O=Z jdP an'Zitd .raoct bode =5dete)

mznta O=eTila .radad a;OZ d 3$^PMdPM JOZ)JLTJhd.

zAabo z.,OtD ZSPei vie zj IzoaD ;uOde zae d an 'd Tt£z

e^eo3,de da^r^od^ e^z3P z o3J iW D eroe^da a

e^dra^ dod ^dz3eesoza zio^ e^ddd ^dJd. ^^

eru ct ;^ ^da7^^d Jo3a^dd d mod e^eo3i ei. e^e^d

^adearie^ raa sddTied e^eojd^.

d^^da ^^d ^d^^^ z; add zv^o^e^^dd^.rad

r^fJO^$CJ$^PZJe^SJ^Jc^P? c^03JcTJc^4"1r^S rTJ c"^J f^c'^c^a

e^c^JdF c^ c^J Z3J8 c^3dLu^Jc^ c^JOOd elUL c^^,iC^ZJ. `^^P

m,k,f z,, dodd z uo Z)wiet ^)a d) 26,000. e^oddaeP3

sdejtsaddta ^PT3? ^^e^oda erv^a;ried

3.raedAe .

d9 boodem Z^aP 2'Pcd^J^ ae^d C9 cJOdJ

zhTJe^^PTJ71^u^a. `dc^Jd Od ^T17e ri^.3C^). cO Odd e^dc^J4 Tlz6 s

^o^d3ade^o^o^ eiJ C e^ doh z^de^d 3rie^raosr3

z3a e^ ^^$^^s ^dzazsvtld. ^jrieiN^^ a^ra^

e^oadJdd^$d. e^deo^fl ^d^aadF e^3P

e^i^ o^^Tie^ zud^^ 3^raodzatsatld. e^e^d "awe

zti^d" ^d ^dP e^^i ^ai^d^de^rir^ e^daa^sd. e^e^d

c^ e Oda r.^.l^^d z., dodmd "z3.,6zt r,^.F42$ a,dod" d

3duad ^Ztm ZUZd aabo ego= dame) u,^) dJb

u jrWita az.-jza .raoM aaod 7=mat j udd eaz4d

-mt) d e^ z s^z^a^da. d d eteg^ ^raPsdd

oz^i aodJ sdraP^P doh e^ ^ zv doh daPe^^.rae a

^^dd.ra e^t^^ ^d^^§ e^esr3 e^^aNsdda. ^dborsafio3^P

T3JaOde)Tiet z)T3 2)T303J6e^3c'aT^l^S^2J ZTJild.
M y

zRZmbo:b ee3 zur6s4^ td^ -46m dd- e^d^ad

;^dej^ e^ ^ai^^a11 dJadJ jdda d'iPT ? e^e^d ^de^ e^

O33ad darae)d ,. T1Mc3T3 ztT3da t.ra^z3e a?

uomztddr3 N^^a^o^3dP c3.fa dizem. Z J)MAJa

'uz=o± dame) :^=^ d$m uzteeez. uodmr3 dust

zu Odd MdtDi^6 z.,&T3r3 udd mzi 3edm

dw ud)Coaat^ ^edz3P end? e.^dd "z^6r^r" "zsv^d^rada"

;^e?Tief a e3z9d,) Ed^N rd^03Jdd&ts ^c ^a faOt9JEJOd

i=) d^Sbr3 udd t$M e? rddciJ4 dS zu dodTiet

wed dFtaac t ^d^8o^PTOdc ). 'Qj Pei. e) 75% 033,.)e7°7iqe.

cQdud `"daP zest ;^ozaad OOMZO^5dzzzildp zvozjO

i^oz d= ego3M=TWod. mzmdd

ao'PT3?

,QdeomrAo3x rQo;^a^ szndd6 mmdodet aid

mod o^ ^s de3 a aa^sd daraP^ Edda

3zNe,F^ Doi@ CAoZ riCTtra udd Mz^dd=ez 1982d

zs^^drae ^ Pei e^da^^ zvdl^^ , d. z~^T3 QOM smdde-

ss^i deNrie^od a^o^o^dr3^or z3Pe3Tiet USet

eru^sa^dT^Tie^d . e^^dd^ o^rr3ea ri z^s^ ^^d

03TJc cLim Zc m^F la , ^'^c^fe7 cdaa^J$c^ Z8raeo, `d3J63

^d^de^. e^dd di d%e rie ) i d detdde a*ado;^t

zJdP)^da ^c Ttia ^e^riefd e^3Pd ra d^^dra 3^ c ^sJaOdJ

woszpd. most =4ZSC 6 d1 *Zt skid UOF

=SmgZit 3^t8z c*tD 3^eT39

dPNP ddod^e lid zed z)a^^Pa) 2vPc^^^o^

duaP)dQ.e^ eod^^id^e^ ^^d^ z#. de8^odd^

zj.raco N ^ z3ed^^rie^ ^^e dJ ae^ ^P NPedQ ^O2)

z^& O . ei7i dP^sod ded ^ ^e^rie^a e^^P

aadETie;od de)AJ ziosd. aaoda a;.raN znrio:b(o 3V,J

cdJ e 1)W e^^Pc^a^c fl d ra ^e3da dance ûc^BtO^uP)J zrc^ac^c d

dra^c^a ddsd. e^e^d e^d^aaerue^^,raota a;.raeTie^

z3Paad ^JP^ ^G^5J803Jc^Jd̂ ^NT^.taOL$ dP e r̂^ efde^

ddtAraosd. uoz^t mmddtzd d dame) &dd.ra

a;Ra Z^v ^dddPZr^ or^J raodJ ^s e^l dodd0^

dJ^^d a ^z3Nd. aJT O ^o $e ^^o^ d d^e^ ^dd^

c^J e3035J2'ec^03J N c3P) tadJT303Jc^J^ e^dd

eraz,3dr ^ez^zaae d^d,d ^ra^ ^ri^e dead ^P3o3,e^

CY6ZZKaZjdP Z3 d6sCY6 aa'^ad

rarraeo^a ^eT3 a^radz3Pa? r3raode^rie^ra

No$Pe^^^Tiera e^^e ^T^lae^37e a^Tifa s^dT3re^3
V _P -P V -D

23 e^ C^JJ.^ c"3 e o'3.fa P?

mo = W(30:b sddTWi^ad iiraed.rae. d4m7ie3e

flood V` o;^08u zR i=ie14 erumdt c 03adads som 2 m t

^3^^i1 zJe^d^,raP^3 ^Z^ zada3d.v

d3adao^ozaatl ^sod^ ue=dosw d ^Tie^ra, sz3

z3e3r3 ^,ri,d . e^ e^^^o^sda z3e3T3 drada3d^d

^j sz3^d z3e5r3raevz3Ptid. e^d^aa did ^^^tl

c^^c N^^R ) ^d^^i'oSJ c^ c^ QTi4^02J0^ d^dJ^^rieis^

braes rae^e^TiJ ^d. MZ T1 3CP dMd tMJ tMW CO Z caeM

d& z7D ^3T3 e3i a,)e ae)ed^Tad ^^dd d d az*

e^N raz z3e^t^d^ Udi2f) ZU A)d;871 ^JZ j^dsd. '.^deod

4)e
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bo a ^id 9 C )

4S471 ZJZtE 3;o3= ZJL$cJ^^ ^c^,PFS7jc^J^ c3J^P^J3Pc^.

2T18 ^TJZSJ C J c^0^3a T1 %t e^ °U eJPTPN.^ic^gT^4°I7 c^5c

e^e^ P3C 37 eN 471 =) zi

io7 ^TUJ ^ P^fo'^ c3rP^23 roc 7^t3.

61 2a73ot 2'.^,,C. c^ j WJeJN a 3' e9 35& IIY

e)=c=a tctt^)Ilo t vrizr Mt3J. zp-.dui = ; oOt G1^J

^,iOL^? F ZAP' UO&Sd Z^)Zd )ori.r a4?t6P. C`J8b£ct

c^JcJO3f^a'^FooOi c^iPoF3° ''L^L3Jc^J^ e^dret^Nt a

cZcm MaDd* Fc .r 2_,uD =a Qdt^ ej
e9oaZo-te= DZ60=e)=d M6Z 6 tnC^ eCn= .

f9Zjmvl YTTJd3P= zsv ^)

NMFdd Zdmh e^3e Zv ^^dNo ^3 ti Nee

°ir^ '̂Tcc)Z30ZJO^u U'c^JPo$J^$ ^^'i° eOc^^c^03JJ

^^ T^F7c^c^Jd Z3HdFC-ah Z^7TJFO O = e'''fCOOUO czadCL" &

ar uDu z^Zt udoz4mz=2b. eft tod3 cm Od o3.roab

^3^^oi^3risfP9 e^d^2u'Pc^c^ 2#eo^dZJdcj

e^za P^ ^, e^^ z^a^P3oiv °^r^a^ e^t3P "e,td M,="
e"q=6 237c X'-tJaozt, 23 -JL2 ^ Fc3C^9J^J. ^^J^u PNC TAU)

'^'aa -,,J'Mc 0 o;73.

454 eJdr r ^23^d7j^c^Ja ^^ Tid^^c tl afectdr

"d jTW &OL3 wiFrI e3 ^afJPO7c ^3^i 8on^dP5 °dz3. s

^eF^ra^^3 ^^d No$ee^F^o 3^z3. e^z3P e^^

tDe>2 - Dh c ^vJ^ Nd^^c it ^P^Z^Z^Jc^, c^3c^^PM. 8^PT3

e^L^J73 e^. Je^O^.: c^23vd7jt^.r (^03u^Jc^PO^ 1f^.3^^O^^JM

2^cr^c^Bo^iZ3P3^^0^3 c^c^Jc7F£c e^TjZJ^J^ec3le) e'c^J^^

rtj-.ct Tjoc'3J, 4irl um eez id. ztotd ;53tleW1 61 UMT30

at. MOF71%t CN.^ic^gTj^Jii c^c c^c^)^ c^e^J^ eJU^7 ^c CvJ Mc 4fJct.

^tadz3e$z3. e^^d ^o d o3^ mod z.o &

erud^^ti z3^3o3^ ^e3̂  e)ti d ^ro^i3.

^^cNlO^JC^ e^^d Z^^^ $P^3eTe ^^vTjS%J c^^ ^dO^o^f

2^ ^^ie? ^^ ^.rs^^^^. eJU^^d^r3 z3Pc^c^ e1u^03.Jaen

^47r7^P: ^3udJOc^^c°^7jiJ Z3P^c^ $PV3c^c ^$ ^o3^c 0T3

^e 0^3° e''vL3sc^. z d; dddc `4L3Jj^d=3 C9oL3 Etee3 Q ;^d

o^ rie e^ ^z3d2a ^ie^ 9 e^^ide i ^Pz& ^f^ o3JP9

ZO=F= Mg zre^^r^^^z3. ^f^ o3J dEm elzz^)eCgo

d)e20
Zoos
^doead 4

dMOV 7jcoL$ c 7^tJ4l L3NG1jJP7 ^c'^0^ ^^t74

cam' f^`^eJ^11dJc j^00L3 64 =37c FO:bt ZS0 73 3fz d. Mc 7rh

eidotcmeT . $eu7jv ttjze^373c"t6td aP& c^v^5J F7W

^N$V LV ^^ ^N ^O^J^^V W.J^^C RJ^IJ c^Jd^C^r ^^.
^ Gl M

Z JT T3 4iMNTe3e t,c O:t U718,71 1M, tr.d,7 t=c.^TjC elr

Z,)tm r3o dJ n^r3 ^ Tip a3 r z3^o 3z^. zv^r3

dln u OdtP'dJz^ aumO-tcATj tS U 2t0mct.3==Dt

c c d e3N$O^JJ ^Q e'S)c ilz3. e^ 00^i ` &PZ r3 ^4 eN.^c^ar^

?eoTi ^z^rt^tl0 ^^oz^^

^PTJ33, 2.pd^ N^rd^i ^iO Z c^, c^TJ& & e^Ot^zve d

,-)6=3dE^ zd0 3E^ up'eLIO lief C)6 teod

udd0z^ 6̂ c^QjJC? $P^?7j c"Jc^F^ r o& dr^^,ii Z^^e^

$eu3 mtttj t cP mz 72

c0 ^e Q3o^ d ^sti^ ,)44= 0tost =06

e^ PJM 3f^c"a0^ Z3e^ £c^T 0^Jc^4 c-^q5FOt63 . T17e6L6i^

c^^e FdSOZS7c tl a ZJZ3c3^^ c^SJdJ o.t c^P3l^ ^^IO^J

d4 &A= UTIZ5wjCOdPJn Z)^cTJe^i°e^7^4 c ^udP7a^.

c3rPT re£c7. ^&oz t ^ ^' '^' e^o^ j^ c^$^o^

(rZrP d^) e^3P^,^i^ e^^d eJUr ^Tir-o
ZJG^J^P^f Z)L^O7e ZV =t UaZ ; Oo 6:J IV5dJ eaOtD C5

S=Ft4 nZ3SMZh c)CC9 = c° OFONZ pd. 35000Lz zc o x3

udit4 en;23o^mtl ^ZPrM n4o =M CA ero23z^moi

va» d ^oz3a^aN^3. & r3 e) ^^

c TJ &ZcOzb C90 T1 4MZ 3c7c pus M7a. P? `d0ZS3^' did ^T^4,'n^J0.

t)Ew Zzs ,̂^& eo^i z!oazZbO . 563 125*

DoT z3 dz^^ :

520, 2cil e saw, ai';F59d, eervd - 563 101
4o3toriod0,;Pd (Zoz3t - 3)

•
~. dcadd eve N

t,3a^Praz ^arsa3wtc^, =lcmz:losi nee=,
Mm.tacb, ciS ra^dtb
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