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A H H o T a u H H 

Pa6oTa 6bma nocTaaneua c uenbiO uccne.aoaauug B03MO>KHOCTH yaenu'I9HH9 

HHT9KCHBHOCTH BHyTp9HHe r o ny'IK8 .aeACTBYIOWero W9CTHM9TpoBOrO CRHXpoURKnOTpo-

Hft na6opaTopuu H.aepHbiX npo6ne M . Bb19CHeuo s KBKOM uanpaaneuuu ueo6xo.auMo u3-

M9HHTb OT.aenbHbl9 napaMeTpbi C HHXpOUHKnOTpOH8 .anH nonyqeHBH OllTHM&nbHOrO pe>KRM8 

pa60Tbi . nocne '18CTH"'HOI KOppeKTKpOBKK K9KOTOpbiX napaMeTpoB TOK BHyTpeHHero 

ny"'K8 npOTOHOB H8 KOH9'1HOM pa,auyce yaenH'IHnCH B 2- 2,5 p83 8 o 
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e 

¢830BOe n BH.e HH e HOH OB B CHHXpOUHKI10 TpOHe K8K 8 nepHOn 3 aX08Ta HX B y C KO-

peHHe, TaK " a npoue cce n a n bHe Aw .:!rO y c K o p e HHSI n o K OH e 'IHoro p anHyca c y wcc Tee H

HblM 00p830M onpenel151 e T T OK y C K o p e HHbi X HO HOB . 

Il l 
TeopeTH'IeCKHe pac'leTw , a wnonHeH HNe e npenno11o•eHHK 6ecKo He'IHO y3KO A 

ycKOp5110LUeA wemt, na10T cneny10we e Bb!pa • e uHe n11s:1 a<t><f:leKTHBHOCTH 3 axeaTa G 
B CHHXpOUHKI10TpOHe: 

6 = ( l ) 

rne F - q a cTo Ta Monyi151UHH • ~~ - 'laC TOTa o6paweHH51 HOHOB B ueHTpe yCKOpHTe1151j 

1 v. - 8MilmtTyna yCKOp5110LUe r'O BbiCO KO'I tiC f OTHOr'O H8np51•eHH 51 ; 

~l~ 
napaMeTp cna-

na M8r'HHTHo ro oo1151 no pan uycy Z H = H.(I- - Hanp51>K e H-y) 
(.j$ - CKOpOCTb H3 MeHeHH51 'laCTOTbl yCKOp5110LUer'O HOCTb 001151 B u e HTpe yCKOpHTe1151; 

BbiCOKO'IaCTOTHOr'O 110 11SI i 

Pr :JinYJJ - <f;lyHKUH51 1 y'lHTbJBaJOll(8 51 nom O HOHOB, B03epaLU810WHXC51 B n e pBO M <f;la3o-

B O M K 0 11e68HHH B u e HTp yCKOpHTe l151 1 lf3 OOLUer'O 'lHCI1a H OHOB , HMeiOLUHX QJa3 0BbJe CKO-

p OCTK B nH8Jla:IOHe , o npe nen51eMOM 0611aC T biO <f;la30 BOA ycTOA'IHBOCTH; 

HOHa; £. - 3 Hepr'H51 OOK 0 51 HOH a . 

e 

0nTHM811bH8 51 C KOpOCTb K3Me He HH51 '18C T 0 T bl yCKOp5110LUero H811p51>Ke HHSI (HI1K C OOT -

a e TCTByJOLUe e eA 3Ha'leHHe paaHOBeCHOA QJ83 bl 

napaMeTp yCKOpKTei1SI H3MeH51eTC51 : 

a7 ) oyneT 38BHCeTb OT T0r'0 1 KaKO A Ts 

a) Ec1111 ~ OCT810TC 51 llOCTOSIH HblMH 1 8 H 3 MeH51eTC51 'laCTOTbl M OnynSI-

UHH F , TO onTKM811bH bJe y c i10BH51 c o oTae TCTBYJOT 3H8'1eHHJO Jill (f) -0 5· :rs • • 

6) Ec1111 ~, H 

p5110LUero H a np51•eHHSI 

.Jill fs ... 0 ,34; 

OCTaJOTC51 OOCT051HHblMH , a H3MeH51eTC51 aMI111HTyna yCKO-F 
v. 1 TO OllTHMallbH hl e YCI10BH51 COOTBeTCTByiOT 3H8'1eHHIO 

a) Ec11H ocT aiOTC51 HeH 3 MeHHhlMH F H ~ 1 8 K3MeH51eTC51 4)$ Ha 3 8XB a T e , 

TO OllTHMa11bHWe yCI10BH51 3axeaT8 COOTae TCTBYIOT OllTHMYMY <f;lyHK UK H 

'ITO HM9eT MeC:rO 11pH Jt"n fs .. 0 ,2 1. 

L (&illfiU 
-Jt'll 9?. 



. .. 

npH Bb160pe '18eTOTHO.A nporpAMMbl nnR ei!HXp0UHKnOTpOH8 He 06XOL1HM O J'111Tbi88Tb, 

'ITO B npo uecee YCKOp eHHSI ¢ B30B hle KOne68HHSI 38TYX8~T H 603MO~eH poeT 3 H A'Ie HHSI 

WI~ n o Mepe yeenH'Ie HHS! 3 He prHH HOHOB 6e3 OOTepb HOHOB H 3-3<.1 Cy>KeHHSI 06nac-

TH cP8 30BOA yeTOA 'IHBOCTH , 3aTyX8HHe cj)8oOBbiX K On e68 HHH MO>KHO OUeiiHTb, HC001lb3YSI 

HHB8pH8HTHOeTb HHTerpana Lle.AeTBHSI J npH 8LlH808TH'IeeKHX H3 M elleHII SIX ll<.lpUI-IWTpOB 

/2/ CHCTeMbl , 8 Ll8HHOM eny 'lae HHTerpan LleACTBHS'I HMeeT BHLl 

rLte 

f= 

J =j5 I !Jdy> • 

/::. _{L 
w•ll 

" ' 

.)2 e V. w; l<!s, 

:Ji' £.s v e&.sy; + y.:Jinji +? 

fl - OOCTOS'IHHBS'I HHTerpH p OB8HHSI q)830BOf'O yp8B HeHHS! ; 

Its= I+~ .£ 
1- n L's" • n = - z. d H . - ·-11 a't 

(2) 

(.)~ . ~ £" - 'ltteToTa o6paLUeuuSI , eKop oeTb H nonHaR aHeprHSI paauoaecHoro 

HOH8, 

.ilnR rpaHHUbi o6nacnt ctJa3oaoA ycTO.A'111BOCTH \ cen a paTpuca p eweHHR ~J£130Doro 
ypaeHeHHS'I), 38BH eHMOCTb '* = 1 y dy; OT ,j{_.,z !fs , 0 0 11Y'I 9 HH 8 S'I 'IHC -

neHHblM HHTe rpHp088HHOM , npO.llCTaOnOH8 118 pHC , l, J..1cnonb3YSI aTy 38BHCHMOC Tb
1 

MO»<

HO onpeLteni.fTb LlOOyCTHMLf.A pOCT 3H8'!e HHSI Jifl Ys e T 8 KHM p ae 'l.e T OM , 'IT')OLI see 

HOHbl, H8XO.llSILUHOCSI 8 yeTO.A'I.HBO.A o6naeTH rtlli30BO.A nnoeKOCTH ( cj> , !f) B llll'I.Bne yeKo-

peHHSI, He BbiXOLlH11H H3 Hee a npoueeee ycKopemrsr .ao K OHe'IHoro paaHyea l:..., , Bpe-

MH yeKOpOHHH r B T8KOM pe}KHMO B 38BHCHMOCTH OT 3H8'1eHH S'I .Jin (p 

J,S HoT. 
a Haqane ycKopeHJHr onpeLtenS!eTCR wo Bbipa*eHH R: 

~ 

'l:(yj ) = .'Fj/l(z) z ( 1- h(t}j dr,, 
s...-ot. c Vo :Jln9f(Z.!!; -..) 

() 

eenu y'leCTb LlOnyeTKMbiH pOeT .j(/l ~ .an SI p8311H'1Hb!X Jl/1. ~ 
6HO'fC,, 

(3) 



ITb, 

poe 

Ha p11c . 2 npe .nc T asn e·Ha 38BHC«MOCTb "!aCTOTbl Mo.nynStuH«f oT H8 "18 JlbHoro 3 Ha-

"!e HHSt ~/(0 .OJlR W9CTHM9TpOBOrO CHHXpOUHKJl0TpOH8 B T8KOM pe>KHMe. Ko-
JSHq~ , 

a¢¢HuHeHT Kcnonb3oeaHHSt BbJCOKO"'BCTOTHoro UK Kna npHHHT paBHb!M 0 ,35 , a Vo -
paeHbiM 10 K e . Ha aTOM >K e rpacpHKe npHae.neHa 38BHCHMOCTb a<:V<PeKTHBHOCTH 3axaa-

Ta OT ( KpHB £HI 6) , H 3 KOTOpOit BH.OH01 'ITO OflTHM8Jl bHble yCJlOBHR 3 ax.

B8T8 COOTBeTCTBYIOT Ji/1 (/) 
;r~ ... u: .. =0 ,275 ripK 0 "19 H b c n a6olt 38BKCH M OCTK B .OH8ri830He 

0,2 - 0 , 5 • 

B peanbHOM y c K O p H Tene H a BbiCOKYIO aHeprKIO ( HeCKOJlbKO coTeH 1\1\aa) acj>cj>eK THe

H8St W HpHH8 ycKOpRIOUlelt lll9JlH COH3 M9pKM8 C pa.nKyCOM nepeoro cP830BOr O K One6BHKSt 

11 npHpaweHK 9 aHeprHK H OH8 38 060p OT B H 8 "18Jl9 yCKOpeHKR COCT8BJlR9T; 

~ £ = 2 e ~ 2 /. U.. + :r" s- ( Vi.t ~~-
'} . - ~ ~tny; 

(4) 

aMecTo A£ • 2 e ~ :5ill <f npK 6eCKOH9"1HO y 3 KOA yCKOpRIOutelt w~nK. 3.neCb 

~ - a n e pTypa .nyaHTa; ~ - cP838 BuiCOKO"'fiCTOTHOrO H 8npst >KeHHSI 1 npH K OTOpOlt 

HOH nepeceKaeT c epe.nKHY ycKO pRIOutelt wen11 . llpH aToM p acnpe.neneHK e Hanpst>KeHHOCTK 

y CKOpRIOillero nOJlR B.OOJlb OCH ~ , nepneH.OHKY1lstpH Olt YCKOpst!Olllelt W9JlH 1 npe,OCT8B

Jl9HO Bblp8>KeHKeM: 

£'(y)= 
I ( 5) V(t) -----

~ .:r ~ .l 
l +!t} LcY 

KaK B H.OHO HO ( 4) , npH: oa.naHHOlt aMnnK TY .ae ycK o pSt!Owero HanpSt>KeH H R H a .ayaH-

Te v:; npHpOCT 3 H9prioiH 38 060pOT npH 0.0HH8KOBblX cP8308bi X ycnOOHSIX B 3TOM CJly-

q ae e H a "!ane ycKopeHKR 3 H 8 "111Te.'!bH O MeHr.we, '!eM a cnyqae weneeoro Ha6opa a Hep-

¢ aOOBOe yp8BH9HI19 B CHHXpOUHKJlOTpOHe .OJlR M8Jl~X p8.0HyCOB ripH 3TOM npHHK-

M8eT BH.O: 

(6) 
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PeweHHe H 8H8JJH3 3TOrO ypasHeHHH C uenb~ BWHCH e HHH OIITHM8JJbHWX yCJlOBHA 

3BxsaTa npe~cTasnH~T 3HB~HTenbHWe TPY~HOCTH. TaK KBK npHpOCT aHeprHH HOHa 3a 

060pOT .4 £ li 113MeHeHHe ~8CT0Tbl ero o6paweHHH .IS C.J CBH38H bl COOTHOWeHHe M: 

A4.J 
Cc.) 

I! A£ £ ~ ( 7) 

TO M~>KHO npe~nonO>KKTb, ~TO CKOpOCTb H3MeHeHKSI '16CT0 T bl yCKOpSI~LUero HanpH>KeHHH Ws 

~JJH OliTKMBJJbHblX yCJJOBHA 38XB8T8 B 3TOM CJlyqae 6y~eT MeHbWe , 'laM CJle~yeT K3 

/ 1/ 
TeopHM SoMa H <t>on~H • 

3KcnepHMeHT8JibHO H8 WeCTHMeTpOBOM CHHXpOUHKJlOTpOHe fla6op8TOpHH H~epHbiX 

npo6neM BbiHCHHJJOCb llJJIIHHHe acpcpeKTHBHOI! WHpHHbl yCKOpH~LUelt LUeJlK H8 acpcpeKTHB

HOCTb 38XB8T8 1 a T8K>Ke Onpe~eJJ HII OCb 3H8'1~HHe (U$ , COOTBeTCTBy~wee OIITMM81Jb-

HblM yCIIOBHHM 38XB£1T8 HOHOB B yCKOp9HKe npH 38~8HHOlt reoMeTpHH yCKOpH~LUel! we-

IlK. AH81JH3 38BIICHMOCTH TOKLI npOTOHOB H8 M81JbiX pa~HyCBX H H 8 KOHe'IHOM pa~K-

yce B LUeCTHMeTOOBOM CKHXpOUHKJJOTpOHe OT "18CTOTbl MO~yJJSIUHH IIOK83811 1 ~TO ~JlH no

Jty"'eHHH OIITHM81lbHbiX yCIIOBHA 38XB8T8 He06XO~HMO yBeiiH'IHTb 3HB'IeHH9 G)$ HB 3 Bx

B8Te. 0~H8KO IIOBb!WeHHe CKOpOCTK Bp8LUeHHH 88pi18TOp8 He npHSO~HIIO K IIOSbJWeHK~ 

HHTeHCKBHOCTH H 8 KOHe'IHWX p8~HYC8X H3- 38 TOro, 'ITO 06JJBCTb cpa30BOll yCTOll'IKBOCTH 

cy>t<aeTCSI a npouecce ycKopeHHH 6btCTpee, 'laM 38Tyxa~T cpa30Bbte KOne6aHnH. 

KaK cne~yeT K 3 Bblpa>KeHHH (4) H (7 ), MO>KHO 6biJIO O>I<K~BTb npK611K>K e HHH K . 
OIITHM81JbHblM yCIIOBHSIM 38XB8T8 npH npe>KHeM 3H8'1eHKH Ws Ha 3 axsaTe, ecnH yse-

JlH'IHTb a¢cpeKTHBHY~ WHPKHY yCKOpHIOLUeA wenH . TaKO~ ysenH'IeHHe acj'1cpeKTKBHOA wH

pHHbl JCKOpH~LUelt wenH MO>KHO 6btJ10 OCyWeCTBHTb y~aneHHeM npOTHBO~JBHTHOI! p aM-

KH , npH 3TOM JCIIOBHH OTCOC8 HOHOB H3 HOHHOro HCTO'IHMK8 npBKTH'IeCKH He H3MeHH~T-

c fl. 

Ha puc. 3 nOK838HbJ KOKclmrypauHH H pa3 Mepbi ycKopH~weA wenu npM KBIIH'IaH 

npOTHBO~yBHTHOI! paMKH H 6e3 Hee, 8 T8K>Ke K8pTHH8 31JeKTpH"'eCKOrO IIOIIH ~Jlfl 3THX 

CJly'laes, nony'leHH8H C IIOMOLUb~ 3JleKTp011HTH'IeCKOlt B8HHbl . 

Ha pHc. 4 npe~cTasneHa 38BHCHMOCTb HHTeHCHBHOCTH CHHxpouHKnoTpoHa ~nst 

3THX Clly<!8eB OT CKOpOCTH apaweHHfl B8pH8TOpa. 3cpt}1eKTHBHOCTb 38XB8T8 IIOCJle y~a-

119HHSI npOTHBO~y8HTHOlt pBMKK IIOBWCHJ18Cb npHMepKO H8 70%. 



o-

x-

neHa Ha pHc. 5, 

npou"BO£U11lOCb nyTeM HO'v! OpeH Hs:t T OK : I Hll pu/lllyce ::iO eM . II pu 3TOM 

BBTe ll UlflpOKOM .llHilflll30ile 88pb HpOB8HOCb li3 M C! H9HH 9 M HAilpSOKeHHOC TH M·trHHTIIOrO 

nons:t n u e tiTpe H o. 3 t j tq ) eKTHBH OCT b oaxaaTa n 3TO:It c ny'it'le nns:t weJteaoro Ha6opa 

8 HepruH on pe.aen SleTc ST Bhlp<.~)KetmeM: 

&-
{7) 

0nTHM81lbll h1 9 J Cil OBHSl 38XB8T8 COOTD9TCTBJIOT OllTHMYMY cpyHKUHH 

( MHO.>I\HT9Hb t F H -jUl !Jl 
OCTBIOTCSI '{ cu.6 + -lc~. 

uenaMeHu btMH ) . Pa.aHyc H3 Mepetmst a 30 e M Bbl6paH , 'iT<l6bt HCKJJJO'iHTb BllHst HHe H3Meue-

HHSI ¢830BblX JCilOBIIA H JC1TOBIIA ¢OKJCHpOB KH 11pH H3M9H9HHH H tl11pS!)K9HHOCTH MtlrHnT

HOro nons:t n o6nacTH cpe.llHHX H K OHe 'iH hlX paaHycoa. 

8emt'i11Htl TOK8 H 8 M H W9Hb 1 JCT8H8BilHB89MJIO BHYTPH KBMe pbl Htl COOTB9TCTByJO

W9M paaHyce, onpeae nstnac b aayMSI cnoco6aMII: 

a) n o Harpeay MHW9HH , TeMnepaTypa MHW9HH KaMepstnacb TepMHCTOpaMH; 

6) rllllb88HOM9TpOM 1 110.llKliiO'i9HHblM K MH W91H! , 

Pea ynbTllTbl H 3 M 9 p9HH.A LlBJMSI CJ10C068:>HI COBllll.ll8 10T1 T O 'iHOCTb H3M9p9HHA 

COC T ilB11Sl9T ~1 0% , 

XapaKTepHC THKa BhlCOKO'illCTOTHOA CHCT9Mhl 

11p0113llO.llllllHCb H3MepOHHst, 11p9.llCT8B•19H8 H 8 pHC o 

4J4 • f (d.) , npH K OTOpOA 

6x) • 

3BBIICIIMOCTb T O K8 H OHOB H8 p ll.llHJC8 X 30 CM OT H811pst)K9 HHOCTH M llrJIIITH OI'O 1101151 

npaoeaeH a HB pHC, 7. flocne 38M 9Hbl li COOTB9TCTBJIO UIIIM 3 H 8 'i9HH9M 4> , H3 'i BC 

TOTHOA xapaKTep11CTl1KII ( pHC , 6) llOilJ'ill9TCSl rpa¢HK, npeaCTtlB.19 HII I.>I A H f.l PH C , 8 , 

X) 3 Ta Xllp8KT9pHC1'HKtl OT11H'i ll0TCS1 OT np9.llCT88119HIIOH H8 p uc , 1 11 3 - 38 .ll0110!l 

tiHT9 1lbHL>IX :o~neM9HT08 , Blle CeHHbiX B 8 b lCOK O 'iliCTOTHY IO CHC TeMy CHHXpOUHK1l0TpOH8 .ll:tH 

o oecne'ieliHR ycKo p e HHR aeAToHoa, 
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MaKCHMyM s :::~cptlJeKTHBHOCTH oaxsaTa np11 3Ha<teHHH W .s , 611H3KOM K Hymo , 

Bbl3biBaeTCSI , no- BH.Ll11MOMY 0 yMeHbWeHHeM <t HC/la B03 BpawaJOLUHXCSI B u e HTp HOHOB 

Ha - aa 6onbworo OTHOCHT ellbHOro K 3MeHeHHSI W.s ( H , cne.aosaTellbHo, pasHosecHor o 

yrna) s Te<teHHe nepeoro cl>a3osor o Kone6aKifH , HMeJOwero M ecTo , KaK BH.OHO H 3 pKc , G, 

a <:~TOM cny<tae , 

. 10 ·2 BTopoA MaKCHMYM a :::~cp¢eKTHBHOCTH 3axsaTa H a6mo.aaeTCSI npK Ws. · = 2,25•1 0 ceK 

3 To 3Ha<teHH e s 1,65 paa M e Hbwe, tteM nony<taeTcH H3 pac'!eTos a npe.anono*eHHI1 

6ecKoHe<tHo-yaKoll ycKopSIJOLUell menH . 

TaKoll :>Ke p e3ynbTilT nony<te H npH .apyroA xapaKTepHCTHKe BbiCOKO"'t!CTOTIIOl! CHc-

TeMbl, 

npH OllTHMallbHbiX YCilOBHSIX 3axsaT8 H 8 pa.aHyce 30 CM 6b!/l 38perHC Tpl1pOB8 H 

TOK HOHOB B 2,5 ~.J 0 O.OH8K O npH CyLUeCT syiOLUHX xap8KTepHCTHK8X Bb!COKO <t8CTOT110ll 

CHCT9 M b! yCKOpHT9 /1Sl 3TH YCilO(HfSI He SIB/lSIIOTCSI OllT11M8/lbHbiMH .LlllSI .08/l bHe ltwero yCKO-

peHHSio 

nnSI ocymeCTBileHHSI y C KopeHHSI npH OllTHM8JibHblX YCilOBH SIX 3axs8T a H 6e3 cP830-

BbiX fiOTepb .00 KOHe"'HOI"O pa.aHyC8 HY:>KHO 6bi/10 6bi HMa Tb .LlllSI W e C THM9Tp0BOl'O 

CHHXpOUHK/10TpOH8 BbiCOKO<t8CTOTHYIO X8p8KT9pHCTHKy 

v.: 
~.s= j(d } 0 npe.aCT8BileH-

HYIO Ha pHc. 9 (xapaKTepHCTHKa p8CC"'HT8H8 .anSI '"'JQ KB) . npH S TOM 3H8"19 HH e ((}~ 

H 8 38XBaTe npHHSITO p asH biM 2 ,65 •l0
10

ceK -
2 

K3 KpHsoR .. a .. pKc, 2, KOTOp8S1 npe.a-

CT88/1SI9T 38BHCHMOCTb 3cPcPeKTHBHOCTH 38XB8T8 C y"'eTOM 3 KCnepHM9HT8/lbHOll 38BHCH

MOCTH G oT w, , nony"'e HHOA np.H nocTOSIHHbiX \to .11 F (pHc . 8). 

B 3aKnJO<teHue a sTopbi C"'HT8JOT CBOHM .aonroM BbipaaHTb 6naro.aapHOCTb 

B .n. nMHTpHescKoMy 38 ueHHbJe aaM e<taHHSI npu nocTaHosKe 3a.aa"'H 11 o6cy:>K.aeHHH 

pe3yllbTaTos, A.n. CaseHKosy - 38 asTHsHoe co.aellcTsHe pa6oTe K A ,H,CacJ>oHosy 

3 8 .LlHC KYCCHIO, 

n H T e p a T y p a 

l . 3ohm and Foldy L.L. Phys. Rev., 71, 649 ( 1947 ). 

2. Henrich L.R. et al. Rev. Sci. Inst. , 20, 887 ( 1949 ). 

Py~onHCb nocTynHna s H3.LlaTenbCKH.A oT.aen 
20 anpeng 196 1 ro.aa, 



9 

~
 

·2 
.
~
 

::: 
~

I 
"' 

~ 
j

j 
~
~
 

~ 
al,\~ 

~
 

~
 

~
 

~ 
II 

~ 
~
 

~
 ' 

·~ 

"'). 
·
~
 I 

~
 

"' 
t~
 

-..; 
'-...:... 

h 

I 

~
 

~
 

~
 

r-... 
,, 

>.' 
<IQ

 
\.) 

<::) 
... ~ v 

~
 II 

~
 

..,. 
g 

<:::) 

~ 
"' 

~
 

<::i 
a 

"' 
~
 

(;)" 

...... 
r$) 

t::)" 
~
 

~
 

,...., 

C
.j 

~
 



~
 

~
 

1\
) 

~
 
~
 .~

 

~
 
~
 

.... 

x 
C

") 
~
 

1:::
 

~ 
=l

 
. ~ 

~ 
flo

! 

~
 rn
 
~
 

~
 

R
 ~

 

~ 
~
 

too
 

~
 
~ 

~
 
~
 

' 
~
 

~
 

~
 

<f
l-.

 

~
~
 

~
§
 

~ 
~ 

.~
 

~ 
"" 

~
 

I
'
 

'11
 

~
 
~
 

$
:)

 

~
 

01
 

~
 

~ ~ 
~
 

l(
) 

~
 

~
 

'\
J 

-c:
.. 

~
 

~
 

~
 

ii
 

~
 

1::
:) 

~
 

~I
' Ci'

t'l ~ .. ,~
 

~f
. ... :Ill

 

1::
:. ~ 

~
 

ClQ
 

~
 ~ 

~
 

c:: 
I(

) 

~
 

~ ~ 
.....

 
~
 



11 



·~·
 ... 



13 

.... ----
() 
~
 

~ 
(') 

~
 
~ ~ 
(
, 

~
~
 

(.J 
1::1 

.......... 
·~'.::~ 
~
 

t:> 
I 

(.,~ 
~
 
~ ~ 

~
I 

~
~
 

~~ 
~i 

~
 

~
 ~
~
 

~· 
~~

I 
§ 

~ 

ll 
~ 

~ 
(., 

s: 

11 
~~ 

~I 
~ 

~ ~
 

~
i
 

~
 

§-
~I 

"< 
~
 

il 
~ 

!l? 
~
 
~
 

~I 
~ 

~ ~ 
~ I 

~ ~ 
I I I 

~ 
i:! 

"" 
It) 

(., 

~ 

l~-I 
{;~ 

"' 
~
 

"' 
~ 

.. 
" 

.. 
:;; 

.... 
~
 

~ 
~
 

~ 
~
 

~
 

~
 

~
 

~
 

~
 

-..!; 
"' 

" 
.... 



~
 

~
 

~
 

~
 

;:: 
~
 

~
 

~ 
~
 

~ 
~ 

~
 

:= 
~
 

'-4
..,

. 
c:.

 

j 
~
 

~
 

... 
~ 

.., 

ll
~
 

·I 

~
 

I"
) .Oa

 
~
~
 

g 
~
~
 . ~ 't

::
i 

~
:
 

~ 
~ 
~ 

~l
 

~~
 

i~
 ' 

~~
 

-~
~ 

~~
 

~ 
~
N
 

~ 
~ 

~
 
. 

!:
:)

 
..

.,
 

~
 ~
 

~ 
~ 

~ 
~
~
 

~
~
 

~~~
 

~ 
~ 

-..
:::

::.
.~ 

~
 

·
1;

:; ~ ~ ~ ~
 

ll
 

~ t:i
 



15 



.. 
-
-
-
-
~-
-
-
-
~
-
-
-
-
-
q
~
~
~
-
r
 

c
/ 

t 
y 

1 
r / 

~ 1 ~ ~ i I lC
I ~ I ~ 

9
I 



i' 
/ ~ 
..-( 

~ )1. 
{) ~ 

17 

061tUi!!MeKBWtl t.tHClllT 

llefMWX aot~eAOBI~ 
BJA&llHO"'ft1{" 

~ 

~ 

... 


