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ll1111 Kll8CC8 pacne.QOB1 B KOTOpblX He COXp8HHeTCH CTp8HHOCTb CllllbHOB38HMO.Qei!CTBYIO

IDHX qacTHU, sonpoc o sapHeHTe pacna.QBoro B38BMO.QellcTBBH axcnepaMeHTan&Ho aayqes eme 

H9.!10CT8TOqBOo no .!18HHblM BCCI19.!10B8BBH CD9KTpos B yrnOBblX xoppenHUBII •qacTBU B K 93 -

paCD8.!18X1 BBT9pnpeT8UBII KOTOp~X C TOqKB 3p9HBII onpe.!19119HBII B8pB8HT8 B38BM0.!1ellcTBIIII 

• "' . I 1-81 B 
IIBl!HeTcll saatSonee npocroll, onyunBxosaa·o scero TpB pa6oT~ • aTHX patSoTax s pe-

3yn&TaTe cpasBeBBII nonyqeHB~X .!18BB~X C npe.QCK838HHIIMH TeopHH1 npose.QeHBOro p83.Qen&-

HO .Qnll K8lK.QOrO B3 TpaX B03MOlKB~X V- s - B T -sapHeBTOB B3eBMO.QeltcTBBH, 

tS~no ycTasosneso, qTo s cornacaa c Teopaelt yBBBepcan&aoro cna6oro v A ) -saas-

MOA9IICTBHH B9XTOpB~II B8pii8BT XOpomo OnBC~B8eT cneKTp~ B yrnos~e KOpp911HDBB pacn&A

B~X qacTBD. Cxansps~ll sapBaBT yAaeTCII cornacosaT& c axcnepiiMeHTan&B~MB .QeBH~MR 

TOilbKO 8 Dp9ADOI10*9HBII 0 pe3KOII 38BHCBMOCTB ¢opM~8KTOpa no CBilbHOMY B38HMOA9~CTBHIO 

OT aueprBB 11 -Me3osa, Teu3ops~ll sapaasT IICKniOqeeTCII xax eAIIHCTBeHH~II sapaaHT 

B38BMOA9IICTBBH o 

0 + -· 
B sacrosmel! patSoTe, nocBHmesBOI! sccneAOBaHBIO pacna.Qos K~ + ,- +: e+ +: v , yAa-

llOCb nOK838Tb1 qTo CK811HpH~II B8pH&BT T8K*e HCKIIIOqeeTCH K8K e.QHIICTBeHH~I! B8pB&BT1 OT

B9TCTBeHH~It 38 B3811MOA91!CTBH91 II H8 STOlt OCHOB9 C.QenaTb KOnBqaCTB9HHYIO oneHXY B03·

MOlKB~X sxneAOB V-, S - B T -sapB8HTOB s pacna.Qsoe B38BMOAel!cTBIIe, PatSoTa s~

nonaesa H8 nyqxe H91!Tp81lbH~X qacTBD CBHXpo~830TpOH8 OtS~eAHHeHHOrO BHCTBTYT8 H.Qep

H~X accneAosasal! MeTOAOM JteMep~ Ban&cosa s MerHBTHOM none, 

Ycnosss on&tTa B BAeHTB!jiBxanHll Ke
3 

-pacnaAOB 

0 
CxeMa on&tTa npeAcTeBl!esa sa puc, I. 11cToqsaxoM K -Me3oaoa >IBnHeTCH ssyTpea-

3 . 
HIIH CBBHDOB8H MHIDeHb (I) p83MepOM 70x40x30 MM 1 nOM9ID89M8H B nyqox ycxopeHH~X 

npoTOHOB c aaeprael! E•IO raa. HeltTpellbR~e qeCTHDbi, HcnycxaeM~e MHW9Hbl0 DOA yrnoM 

90° It R8Dp8Bil9RHIO nyqxa DIIPKYIIHPYIOIDHX DpOTOHOB1 B~XOASIT 113 B8XYYMHOI! K8M9pbl (4) 

YCKOpHT91lSI q&pa3 OKRO (2) B CTeHK9 (3), npOXO.QSIT qepe3 TpH CBIIHDOB~X KOillliiM8TOp8 

(7,9 11 12) 11 aanpaBl!>IIOTCSI B xaMepy Ban&coaa ( KB), pacnono*&HHYIO B Ma>KnoniOCHOM 3a-

3ope 8119KTpOM8rHHT8 ( 13,141 16), lln>l oqHCTKII nyqxa H91lTp81lbH~X qaCTHU OT y -KB&HTOB 

nepe.Q nepBI>!M KOillliiM8TOpOM DcM9ID9H CBHHUOBbll! XOHB9pTOp (6) TOIIWHHOil 110 r/cM
2

, 

YAaneaae 38PH*eHHbiX qacTHU B3 nyqxa npo113BOAIITCH c noMOIDbiO cneullan&Horo OTKnoHHIO

mero M&rHBT8 (8) (ycTaHOBI19HHOrO B npoeMe *91193HOrO S!pM8 (10) M8rHIIT8 YCKOpiiT91lH 

M9lK.!1Y nepBblM II BTOpbiM KOIIIIHM8T0p8MII) 1 8 T8K*9 M8rHIITHbiM DOI19M YCKOpiiT911H II 9119K-

3 

'(' 
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TpOM8rBHTOM X8M8pbi BHIIbCOBa, JlnHB8 R WHpHHa MarBHTROII . .llOpoJKXR OTKDORli!OWero Mar

HRT8 paBHbl 500 MM H 200 MM, COOTB8TCTB8HHOl BanpsllK8RROCTb MarRHTBOrO nOIIH COCT8B

IIRQT 10 KHIIOSpCT8Jl, TpeTHII XOIIIIHMaTOp npeQCT8BnR8T COOOl! CBBRilOBY~ CTeHxy TOIIWBHOA 

400 MMo nepexpbiBa~my~ 3a3op Me}f(lly OOMOTX8MB Bn8XTpOM8rBHT8 xaMepbi BBDbCOHa, Jlng 
. 2 

nponyCX8 ny>~Xa B Hell Dpo.ll8DaHO npRMOYrOIIbR09 OTB8pCTB8 C8'18RB8M 180x440 MM , Ce'le-

2 2 
BHll JlBYX nepBblX KODDHMaTOpOB COOTB8TCTB8HRO paBBbi 100 X 170 MM H 180 X SSQ MM , 

.l 
PaCCTORBH8 K8M9pbi JlO CBHBUOBOA CT8RKH - 800 MM; OOW98 paCCTORBH9 OT MHW9RH QO ce-

pe,UHBbl KaM9pbl - 8,2 M8Tpa, 3awHTa lt8M9pbi OT oPOBOBOrO R3IIY'I9HHR ocymeCTBiiR9TOll lK9-

D83BbiM llpMOM ( 15) M9XTpOMarBBT8 B 69TOBHOl! ltDaQ!tOl! ( 11), npHMblK8~8l! It. CT8H9 3.118.,. 

RHR CHBXpooP830TpOH8o 

KaMepa BBDbCOBa BM98T npHMOyN)DbBy~ KOHCTpy.KIIH~; .llnHHa KaMepbl - 1000 MM, 

x/ 
mupssa - 800 MM, BbiCOTa ocsemaeMoro o6'LeMa - 170 MM • nocpenHae KaMepbi rrepnes-

llBKYnRpHo ny'IKY II8Jl8~WRX 'laCTHn B pR.Il8 9KCII03HIIBA noMeman&Cb CBHHDOB8H nnaCTHHKa 

Tonmusol! 5,8 rlcM
2, npensaaHa'leasas .an11 uneaTHoPHKanuu sneKTpoaoB pacrraaa no c6pocy 

BMnynbca npu rrpoxo}f(lleHHR, KaMepa Hanonanacb T8XHH'I8CKRM aproaoM no aaaneBHR 1,8 aT

Moc,Pepbi (a6con~HbiX)i B K8'19CTB8 p800'18l! lKDQKOCTR DCnOnb30B8II8Cb CM8Cb STBnOBOr~ 

cnupTa (70% DO OO'b8My) R BOJlj,l (SO% ITO OO'LeMy), C uenb~ YM8BbW8BR!I KanenbHOro ojlo

Ha a pa6o'leM nuxne KaMepbi npenycMoTpeaa ~peKOMnpeccua pa6o'lero o6'LeMa c nocneny~+ 

WRM MenneHBbiM pacmupeHBQM, JlnBT9IIbBOCTb pa6o'lero UHKna KaMepbl - 100. C9KYBIIo 0cae

W9BH8 pa6o'lero o6'LeMa KaMepbl npouaBOJlBTCR BMnynbCHhlMD naMnaMR 'lepes OKRa a 6oKo

BbiX cTeBKax, $oTOrpa,PupoBaaue ocymecTBnReTCR caepxy qepes OTBepcTue B non~ce sneK

TpoMarHBTa,· Yaensqeaue B300p8lK8BBR COCT8BnR8T ~ a 1/12.· HanpRlK8HHOCTb MarBBTBOro 

llOIIH B U9HTpe K8M8pbi COCT8BIIR8T 8700 SpCT9Jlo 8 UDKn9 yCKOpeHBR, KOTOpbil! RCllOnb30-

B8IICli.K8M8pOl! Bunbcoua, CBHxpo,PaaoTpou pa6oTan sa rroBBlK8HHoA BHT9HCDBHocTu, paaaol! 

( 1,5-2),.108 ycKOp8BHhlX DpOTOBOB B BMnyJibCQ, 8 TaKOM p9lKBM8 pa60Tbl OllBO V
0 

-co-

ObiTBe oT pacna)la K"2 -Meaoua sa6n~nanocb B cpellB9M ua 2,5 cBDMKa. $osoaa11 sarpys .. 

Ka KaM9Pbl o6ycnaBIIBBanaCb rnaBBblM o6pa30M npOTOHaMD, BhlOBBaeMbiMH H8l!:TpOHaMD nyq

Ka H3 nepenuel!; CT8HKD K8M9pbi B CBHHUOBOI!: nnacTBHKDo J1x KOIIB'18CTBO Ha KS}f(llblii CHR

MOK COCTaBnR8T B Cp8JlH9M 40-50 WT, Cpe)lB89 KOnH'19CTBO 3B93)l B rase paBBO 8 Ha CBH-

MOK, npu STOM OTHOCBT8IIbBaR JlOml 3B83Jl, B COCTaae KOTOpb!X BM8~TCH f1 -M930Hbi, 

no npD'IHBe cpaasuTenbBO BH3KOI!: suepruu ny'IKOBhiX uel!Tpouoa ( E .. 100 ~sa) M9HbW8 

-8 
10 , I{OHB9pCHORBbi8 sneKTpOHHbi8 napbl OT Y -xaaBTOB, HM8~WBXC!1 B ny'IK91 Baon~-

0 0 
nanDCb a OTHOW9BRH 1:100 K V -c06b!THHM OT pacna)la K 2 -M930HOB, npu yK838H-

HblX oPOHOabiX ycnoaDBX HMHTal!Dll aKTOa pacnana K ~ -M830BOa JlpyrHMB IIPOU9CC8MD Mana, 

x/ KaMepa R3rOTOBn9Ba a J.1BCTBTyTe oPD3HKH AK8Jl8MHH uayK rpy3BBCKOA CCP llO)l 

PYKOBOJlCTBOM 3,UJ, ~aH)lX<8BHila;,, 
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Per.rcTpanus V O -cOOb!THI! npoB3BO)lHII8Cb rryTeM TpexxpaTBOrO npOCMOTpa cfloTOCHBM-

KOB Tp9MB paanH'IRbiMH Ra6n~naTeiiRMH, nocne)lHDA npOCMOTp Q06aBDliD K llBYM np8JlblllY-
O 

muM se 6onee 2% co6biTHA, HaMepesue cne)lOB V -co6biTRII npoR3BOilDnocb sa penpoex-

Tope R 8BTOMaTD'18CKOM XOOpnHBaTHOM llpBOOpe, nocneny~maB o6pa60TKa R3MepeHHI!: R KR

H8M8TH'I9CKRA asanR3 8KTOB pacnana ocymeCTBDBDRCb Ha snexTpoHHOl! C'I9THOI!: M8WBH9, npu 

STOM onpeJlenesue HMnynbca 'la'CTHIIhi npouaaoaanocb c yqeToM Tonorpacfluu MarBHTHoro no

ns, B KOTOpOM rroMemanacb KaMepa. K 83-pacna)lbi HJl8BTRcfluuupoaanucb nsyMs MeTollaMB, B 

rrepaOM B3 HHX OTOOp sneKTpOHOB pacnaAa npOB3aOJlHDCH no )laBHblM H3M8p8HHA OTHOCHTenb

HOI!: nnOTHOCTH n0'18pH9BHB cnenOB paCllallHhlX 'laCTHU C HMnynbCSMH p 'S_ 80 ~SBI:C, 8 

Ka'I8CTB8 CD8JlOB cpaaH8HBB C MHHBManbHOl! nnOTHOCTb~ ll0'18pH8HHB HCnOnbaoaanHCb OOXOBbie 

x/ 
cnellbi It -MeaoHoa c BMnynbCOM P • 800-800 Msa/c. C'IHTanocb, 'ITO cnen npu-

HaJlneX<DT sneKTpOay, ecnH era OTBOCHT8DbHaR n~OTHOCTb ll0'19pHeHHB Be np8Bb!W88T senH

'IBHY 1,70.· Ka!t rro~tasanu cnenuanbHO npoaeneHHhie Kaiiu6poao'IHble H3Mepeaus nnoTHOCTII no .. 

xx/ 
qepseaus cneJlos aneKTposoa H " -Mesosoa , npu ucnonbaoaaauu yKaaausoro KPHTepua 

oT60pa snexTposos no nnoTKOCTH no'lepaeHHR cnellOB cyMMapHbiii axnan a oTo6pasH&Ie sneK-

TpOHbi pacnaAa OT I' - II "_, -M830HOB He npeabimaeT S%. Bo BTOpoM M8TO)l8 OT6opa 

perHCTpHpOBMHCb ace IIpOXO}f(li8HHll pacnanHbiX 'laCTDD '18p83 CBRRltOBY~ nnaCTHHKY B H3 

HHX OTOHpanHCb TODbKO Te, y XOTOpbiX llpOXOJlBwaB 'laCTHUa HDB o6paayeT SD8KTpoRHbiii nR

ae!lb1 HIIB I1Cilb!Tb!B88T COpoC HMnynbCa 6onee '18M Ha S5%, J13 OT06paH!IbiX TaKIIM o6pa30M 

npoXO}f(li8HHA 38T9M HCKli~'IaniiCb COOb!TRll0 r)le H3Mep8HHbiA c6poc HMllYilbC8 COBnanaeT B 

npeJlenax omu6oK c pac'leTHbiM aaaqeHHeM IIOHHaanHOHHoro c6poca nns " -unu " Me;ilosa. TaK KaK sTo 6&mu " - II It - M930Hbl C RMilynbCOM, He npeabiWa~WIIM 

p = 100 ~sa/c, TO llOnonHHT91IbHbiM ICpHT9pHeM JlDR IIX HCKD~'I9HHlt cny)I(HDO TaKX<Q 

usMepesue nnoTHOCTH no>tepHeHHlt cne)la npoxonsmell qacTHnhi no u nocnej nnacTHHKH, Ecnu 

yqecTb, 'ITO owu6Ka I13MepeHI!lt HMnynbca ae rrpeabimaeT 13%, TO cyMMapHalt npuMecb a oTo6 

paHHbi9 sneKTpOHbl OT I' -II " -M930HOB He npeBbiWaeT 7%, 3aKII~'IHT8nbHOII Onepa-

nil ell HJl9HTHcfJHKaUIIH SII8KTpOHOa pacnana HBDRDaCb npoaepKa XHH9MaTH'I8CKOrO COOTa8TCT-
0 

aRB OT06paHHblX V -COObiTHll K08 -pacna)ly\ OK838nOCb, 'ITO a cnyqae Hll9HTHcfJHKaUBH 

sneKTpOHOa C HMnynbCaMB p ~ 80 ~SB/C OHa MOlK9T 6b!Tb HCllODb30aaHa B Ka'leCTBe C8-

MOCTOHTenbHOro KPHTepHll OTOOpa, 

Jlng TOr0 1 'ITOObl npH cpaBH9HHH SKCll9pDM9HTaDbHbiX H T80p8TH'I8CKIIX xapaKTepHCTHK 

·K • 
8 

-pacna)la y'leCTb anHHHHe reoMeTpHH xaMepbi BunbCOHa sa oT6op Koscflurypauul!: 

paaHa 

caMH 

., 

x/ Ha Ka}f(liOM CHHMK8 HM89TClt B CpellH8M no nBa OOKOabiX cnena It -M830R0Bo 

xx/ 0THOCHTenbHO llDOTHOCTH IIO'tepueHHll cnenoa an~TpOHOB 
l,S5+0,17 l OTHOCHT9DbHalt llDOTHOCTb ll0'19pB9HHH cnenoa 

P ,.-80 Msa/c cocTaanseT 2,3+0,SS. 

6 

C HMnynbCOM p ~SO ~sa/ 
" -M830HOB C HMllynb-



paciia/lHblX 'laCTHU B na6opaTOpHOI! CHCTeMe K BlleHTHtjlHUHpOBBHHbiM o60BMH MeTonaMH 

K es -pacrranaM t rrpaMemmac& cnellYIOutBe reoMeTpaqecxae xpBTepuu o'l'6opa: 

1. .anuaa cTpenbi npora6a cnena pacnanaol! qacTHUbi f ~ 0, 76 MM, 

2. Yrnbr acnycKaHHH pacnallHbiX 'lacTHU neJKaT eae o6nacTa () • Q0° + 10°, 

3 • .anaaa cnena npoxollHutel! qacTHllbi no nnacTHHKH ae Meuee 10 CMl nocne nnacTau

KH - ae MeHee 6 CMo 

K 
ea 

nepBbiM H BTOpbiM KpHTepBHMH HCK!IIO'laiiHCb -pacnallbi, y KOTOPb!X 'HlltliYn&Cbi 

OllHOI! H!IH 069HX 'laCTHU i!e MoryT 6b!Tb HSMepeBbl BOOorile linK He MOryT 6b!T1> 113MepeHbl 

c TO'lHOcT&IO nyqwe "13% no npB'lHBaM ManoA nnHHbl cnenos a pacnonolKeHHH cnellOB non. 

ae60IIblDHM yrnOM no OTBO!DeHBIO K 6H3HCBOI! IIBHBH tjloToannapaTa, TpeT&HM KpBTepueM 

o6ecrre'lHBBIIaCb HallelKHOCTb tjlBKCaUBH IIpOXOlK.QeBHH pacnanHbiX 'IHCTHU qepea CBHHUOBYIO 
0 0 

rrnacTHHKY, Ha cTaTHCTBKe 6000 V - co6biTBI! OT pacrrana K 
1 

-Meso HoB c y'leTOM 

rrepe'IHCneHHbiX xpBTepuee OT6opa no nepeoMy MeTony 6bi!IO aneBTBtjluuupoaaao 200 K .a 

pacrrallOB (rrepBaSI Bbr6opKa); no BTopoMy MeTOilY- 160 K 
93

- pacrranoe (eTopaH Bbi6opo-

xa). BKnall B rrepByiO Bb!60pKy OT llpyrBX BBnOB pacnalla Be npeBbiWa9T 6 C06b!TBI!j BO 

BTopyiO Bbi60pKy - i0 C06hiTBll, YxasaBHble TpH reoMeTpB'leCKBe KpBTepBH OTOOpa rrpHM9HH-

IIHCb saTe.M !IpH MOnenHpOBaHHB K ea -pacnallOB B ocaemaeMoM o6~Me xaMepb! Bun&eo-

aa, BblliOIIHeHHOM MeTOilOM MoBTe-Kapno aa MeKTpoHHOI! Bhi'lBCIIBTen&uol! Mamuae paanen&-

HO ll!IH v - ' S - H T -eapuaBTOB esaaMonei!CTBBH B rrpellnonolKeHBB o aeaaeucu-

MOCTII tjlopMtjlaxTopoa g v , g 
8 

B g T OT saepruu rr - Mesoaa, B peayn&TaTe 

aToro MO/lenapoaaaus ( cnenauaoro c yqeTOM saepreTB'Iecxoro cneKTpa K~ -'lacTBU B 

M9CTe paCIIOIIOlKeBBH KaMepbi) nnH K 
el 

-pacrranoa o6eax Bhr6opoK rrony'leBbl pacqeTH&Ie 

9HepreTH'leCKHe oneKTpb! rr -Mesoaoe B snexTpouoa a pacnpelleneHBH yrnoe pasneTa 
0 

yKBSBHHblX 'IBCTHU B CHCTeMe IIOKOH K 2 -MeaoHa, no naHHb!M HSMepeHHH HMnyn&COB 
0 • 

anexTpoaa ·a rr -Mesoaa lliiH saeprau pacrraernerocH K 2 -MesoHa B 6on&wel! qacTH 

K 08 -pacrranoB liOIIy'laiOTCH nea 3Ha'l9HHH (BCTHHHOe H liOlKHOe) H COOTB9TCTB9HHO nee 

KOH<jll!rypaUHH paCIIBilHbiX qacTHU B CHCTeMe IIOKCll 
0 

K 2 -Meaoaa. nmr K .a -pacrranoe 

rrepeol! Bhr6opKH a 188 cnyqagx as 200 rrpoeeneao aanelKHOe pasneneaae HCTHHHbiX a nolK-

HbiX 3Ha'leHHI! saeprHH pacnaBWHXCll K~ -MeSOHOB. nnH K -pacrranoa BTopol! 
· ea 

Bbi60pKH TaKoe pasneneHHe rrpoeeCTH He ynanOCb, noSTOMY nng BTOpOl! Bbi60pKH pacrrpe/leiie-

HHH liOCTpOeHbl HB OCHOBe paCIIallHb!X KOH<jlHrypaUHI!, OTBe'laiOutHX 060HM 3Ha'l9HHllM SHeprHH 
0 

K 
2 

-Mesoaa ( cyMMapHbie pacnpeneneHHll) • .an" rrepeol! Bb!60pKH rrocTpoel!bl KaK pacnpe-

lleneaa" lliill HCTHHHbiX xoa<jlarypaual! , TaK H cyMMapl!J>Ie pacnpelleneaag. B xone Monenapo

BaHHH II IIpH aaaiiHSe aKCIIepHMeHTa!IbHb!X pesyn&T8TOB BblllCHHIIOCh, 'ITO pacrrpelleneHHH 

llllll liOlKHbiX pacrranHbiX KOH<jll!rypaUHl! He CH!IbHO OT!IH'IBIOTCH OT pacnpeneneHHI! ll!IH HCTHH

Hh!X pacrrallHhiX KOH<jlarypaual!, H Te H npyrae B OllHHBKOBOl! Mepe xapaKTepRbl llllll sanaHHOro BB

piiBHTa BSai!MOnei!CTBIIllo PaC'l9THble CYMMapHb!e pacrrpe/le!IeHIIH nOCTpOeHbl HB OCHOBe 600 

IICllb!TaHHll, pacrrp9/l9II9HHll llllll HCTIIHHb!X Koa<jlarypaUHll - HB OCHOBe 260 HCllb!TBHHl!, Ha 

6 

pi!C, 2 H3o6palKeH aaepreTH'IeCKIII! crreKTp 
0 

K2 - M930HOB B MeCTe pacnonolKeHBH KaMe-

ph! • 0H IIOIIY'l9H rryTeM aiiiiPQKCHMaUHH SKCIIepHMel!TB!IbHOrO CIIeKTpa HCTHHHhiX II IIOlKHb!X 

38aqeaal! anepraa· K 
0 

-Mesoaoe (no eceM 360 K -pacrrallaM) cyMMol! aaanorH'lHhix 
2 es 

pac'leTBb!X cnexTpoa, cooTeeTcTBYIOillHX na6opy anepral! K ~ -Meso nos oT 26 Mae no 

300 Msa, no MeTony MHHHMHSaUHH pacnpelleneaaH X 2 
• Ha pacyHite KpylKO'lKBMH noxa-

o 
SaHbl 3HB'I9HHll HHT9HCHBHOCTel! K2 -Mesoaoe paSIIH'lHbiX aaepr111!, nonyqennhre a pesyn&

o 
K 2 -Mesoaoa, nonyqeaabi!l TOIIbKO rro TaTe pac'leTa, 3aepreTH'leCKHI! cneKTp 

Kea 
pacnanaM nepBOl! Bbi60pKH (rile npoHSBelleHO npaKTB'leCKH nonuoe Bblll9IIeHH9 HCTHHHbiX SHa

'leHHI! sneprua pacnaawuxcg K ~ -Mesoaoa) aaxonBTCll B ynoaneTBOpHTen&HOM cornacua c 

npHBeneHHhiM HB pHCo 2 CrreKTpOMo 

3KCnepBMeHTa!IbBble pcsyn&TaThl 

3xcnepuMeBTaii&Hbie a pac'leTHbre auepreTB'leCKHe cneKTphi rr -Mesoaoa u sneKTpo- . 

HOB H pacnpeneneHBH yrna pasneTB ( Y orr) STBX 'laCTIIU npencTaBIIeHbl B Ta6IIHUSX 1,a .H 

lp ( nepBBH Bbt60pKa) II Ta6nane 2 ( BTOpBll Bbt60pKa), npBBelleHHbie B Ta6nBUaX OWH6KH 

onpelleiieHBH Be!IH'IHH BK!IIO'laiOT TOllbKO CTaTBCTB'IeCKBe OTK!IOHeBBH, .ans BarnsnHOCTH 

pacnpeneneBBH1 COOTBeTCTBYIOutBe K es- pacnallaM nepeol! Bbt60pKB 1 IIOKaSsHhl DB puc,llp 

a 316 rpatjluqecxu. KpecTBKaMB OTMe'leHhi TeopeTaqecxae pacnpeneneHBH nng aeKTopnoro 

aapuaaTa BSSHMOilellcTBBH, Kax aanno as paccMoTpeBBH Ta6nuu 1p, lp, 2 u pucyBKOB ~ 

B 3,6 B npellnOIIOlK9HHB 0 HeSaBHCHMOCTH tjlopMtjlBKTOpOB no CB!IbHOMy B3aHMOnei!CTBHIO OT 

aaeprau , -Meaoaa, B ynoBneTBopuTen&HOM cornacaa c axcnepaMeHTan&HhiMH .llaHHb!MH 

BHXOnHTCH TO!IbKO BeKTOpHbii! BapHaBT BSaBMoneilCTBHHo t{To6bi y6enBTbCll 1 MOlKHO liB COrns-

COBHTb paC'l9THble pacrrpeneneHHll nns CKa!IHpHOro H TeH30pHoro BSpHaHTOB f aKcnepHMeB-

TS!IbHblMH pacnpeneneHHH·MH 1 eCIIH y'leCTb 3aSI!CHMOCTb tjlopMtjlHKTOpOB OT SHeprHH T1 

Meaona, 6bma npollenaua cnenyiOmas Mona<jluxauas pac'leTHbiX pacnpe/leneaal! • .ans pac'leT

HbiX Cll9KTpOS1 COOTS9TCTSYIOillHX HCTHHHblM KOBtPHrypa!IHHM 1 IIO TpeM SHepreTH'l9CKHM HH

TepsanaM 0-66 Mse; 65-104 Mas a 104-130 Mas (nepaaH Bht6opxa) non6apanac& Ta

KHe SHa'leHHH tjlopM<jlaKTOpos, KOTOphte npHBOnHIIH K COBnaneHHIO paC'leTHhlX cneKTpoB T1 

M930HOB ll!IH KalKnoro BapHBBTa B3ai!MOnei\CTBHll C axcrrepHM9HTanbHhi¥ cnexTpOM STHX 

qaCTI!Ilo 3aTeM C Y'l9TOM Hal!neHHOll TaKHM 06pa30M H3. naBHhlX OnhtTa 38BHCIIMOCTH tjlopM-

<jlaKTOpOB OT aaeprDH T1 -MeSOHH BHOBb Bbl'IHC!Illlli!Cb Cll9KTpbl 9ll9KTpOHOB II pacnpenene-

HHll yrnoe paaneTa y err , nony'l9HHhl9 MOnHtPHUHPOBBHHhl9 pac'leTHh19 pacrrpeneneHHH nnll 

K ea -pacnanoe nepaol! Bhi6opKII cBeneBbi B Ta6nHUbi 3,a a 3,6. B Ta6naue 4 npueeneabl aaa

qeai!H KBa.llpaTOB MOlly nell «i>opM<jlHKTOpOB ( Sh!palKeHHbte B OTHOCHT9llbBblX enHHBUax), KOTO

pb!9 HCnO!Ib30BanHCb npH pac'leTe MonH<jlHUBpOBaHHhlX pacrrpeaeneHHll, 
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Ta6nHua 4 

YiuTepaan auepr~ll: I 
1
2. 2 - --;~~ -~ --v 

IT -M930H8 g.. I g.! I g I T 

0-65 Maa 

65-104 Maa 

104-130 Maa 

2,2 :: 0,8 

0,90 :!: 0,18 

0,94 + 0,12 

0,32:!: 0,1 

0,83:!:0,1 

3,2 + 0,8 

1,1 '!: 0,3 

0,52!. 0,1 

1,84! \0,27 

B Ta6m!lle 5 npeacTaaneHH peayn&TBTbl npoaepKB cornacHH pac>~eTHblX MoaH$HilRPOBBH

HhlX ( cyMMBpHh!X) pacnpeaeneRHIJ: C COOTB9TCTBY!OWRMR 3KcnepHM9HTBilb!JhlMH pacnpeaene-

2 
HllllMH no KpHT9pHIO )( • 

T !L!LlLJI__ll. a 5 

BapHauT s T B38HMOlX9J!CTBHH v 

PacnpeaeneuHe E. Y.IT E. Y.IT E. Y.IT 

3uaqeuHe )(2 1,7 4,1 II 29 50 50 

0JKRlX89M09 2 3 4 3 4 3 4 3H8"19HHe X 

CpaaueuHe aKcnepHMeHTan&HhlX H pac'ieTuhiX MoaH$HnHpoaaaa&IX pacnpeaenemnl! noa

aonBeT caenaT& cneayromHe BhiBOlX&I: 

·1. MoAH$BuHpoaaua&Ie pac'ieTH&Ie pacnpeaeneHHB anB BeKTopuoro aapRBHTB aaaHMOJlel! .. 

CTBHS: HBXOlXBTC!l B XOpOW9M COl'll8CHH C 3KCnepHM9HTBUbHblMH pacnpeaeneHHHMH ( CM, TB6-

~I B /5,8, 7,81 "' 
HH!IY 0; , · COOTB9TCTBHH C np9JlCK838HHRMH TeopHH KBBlXpBT Moayml ..,opM$BKTOp8 

I g 1
2 

ct.a6o aaBHCHT oT aueprHH IT -Meaoaa, Menneuuo aoapacTaR no Mepe y6&ma-v 

HHB aueprHH, AuanorH'iHBB auepreTH>~ecKag aaBRCHMOcT& ljlopM¢aKTopa ycTauoaneua B 

Ill 
liHTHpOBBHHOJ! pa6oTe nroepca H lXP• 

2. CKanBpRhii! aapHauT uen&aB cornacoaaT& c aKcn&pHMeuTan&HhiMH JlBHHhlMH H npH 

yqeTe auepreTH'iecKoi! aaBHCHMOCTH ljlopMijlaKTopa • TaKBM o6paaoM, CKBnHpBhlll aapHauT 

BCKillO'iBSTCH KBK SlXHHCTBSHHhlJ! BapHBBT B38HMO!lSJ!CTBH!lo JloCTOB9pHOCTb 3TOI'O ( C yqeTOM 

owH6KH onpeaeneHHB aaepreTH'iSCKoi! aaBHCHMOCTH ljlopM$aKTopa) Bh!We 99,9%. 

3, TeaaopH&Ii! aapHBHT TBKJKe uen&aB cornacoBaT& c aKcnepHM9HTBH&HhiMH ABHBbiMB, 

ecnH y'iHTh!BBT& aaaHCHMOCTb ljlopMijlBKTOpa OT aueprBH IT -Meaoua. TaKHM o6paaoM, 

T9H30pHhli! BBpBBHT nony'ieHBb!MH 3KCnepBM9HTBilbHbiMH lXBHHblMH T8KlK9 HCKiliO'i89TCH K8K 

8 

'>· -~' ,. I ! J -... I; . I ,I I 

eaHHCTBeHHbli! aapBaHT BaBHMOaei!cTBHB. llocToaepaocT& aToro (c. yqeToM owB6oK onpe.nene

HHH auepreTH'i9CKOil 3BBHCHMOCTH ljlopMijlaKTOpa) Bb!WS 99,9%, 

Yfa YKB38HHhiX BhlBOJlOB Cll9.1ly9T, 'iTO BeKTOpHblil BapHBHT HllB HBilli9TCH 9AHHCTB9HHblM 
0 

aapHaHTOM, oTBeTCTaeauwM aa pacnaA K 2 -MeaouoB, BnH, no Kpai!Hel! Mepe, aaeT rnaB·• 

Hhli! BKil8.1l B 

MOJKHbiX BKil8lXOB 

pacnaauoe aaauMoaeilcTBHe, Ha aToll: OCHoBe uaMH caenaua OlleRKa BOa-

s- u T -aapHaHTOB B pacnaaaoe aaaaMoAeAcTBHe B npennonoJK&HHH o 

nOCTOliHCTB9 ljlopMijlaKTOpOB 6ea y'i9TB B M8TpH'iHOM 31l9M9HT9 RHTepljlepeHuBOHRhlX 'lll9BOB 

BaRnY ueaaaaHH ljlopM$BKTopoB oT6pacblaaaae aTHX >~neaoa HBnHeTca aeHa6eJKHbiM. Ho pao 

HBil!l8TCll 6onee HllB Meaee onpaBlXBHRhiM, BOO 'ill9H, BKiliO'i8IOWHi! BMnllHTy}lbl Jlllll S - B 

141 
T - BBpB8HTOB1 MOI'ywBA JlBB8Tb cymeCTB9RHhll! BKil8Jl B MaTpB'IHbli! aneM9RT · , B 

}lBRHOM cnyqae MBilo 0ueRK80 BhiHOilHSRR81l no MeTOJlY MBHBMH3BIIBB pacnpe.neneHHB 
2 

)( . 
nOK8381lB, 'ITO BKilBJl B pacnaJlH09 B38HMOJl9il:CTBH9 OT S - H T -aapHaaToa ue npeBbl• 

maeT 10-15%, Y>~HT&IBBH To o6cToHTen&cTao, 'iTo MOAH$BIIBpoBBHH&Ie pacnpeneneaHB JlllB 

s B T -aapHaaTOB TBKJKe cun&ao oTnH'iB!OTCH oT aKcnepHM9HTanbHbiX pacnpe.nene-

BRA, npe}lnOilOlK9HH9 0 noCTOHHCTB9 ljlopMijlBKTOpOB, O'i9BHJlHO, MBilO BllHB9T HB B91lH'IHRy 

oueHKH, MonH$RuHpOBBRBhie pacnpeneneRHB JlllR K 
93 

-pacnanoa BTopol! Bbi60pKH AaiOT 

H9CKOilbKO M9HbWyro HHijlopM8UBIO 0 BBpHBRTe paCliBJlHOI'O B38HMOJl91l:CTBHHo no HBM (KBK H 

11-31 . 
B paoOTBX ) yaaeTC!l HCKiliO'iHTb KBK 'iHCTblll: B~pB8HT B38BMOlX91l:CTBH!l TOHbKO T9H30p-

Hbli! aapHaHT, 3To caBaaao c TeM <llaKToM, 'ITO B cny>~ae K 93 -pacnanoa nepaol! aw-

6opKH paaaHua MelKJly aKcnepHMeaTan&RbiMH H pac>~eTRbiMH pacnpeaeneaHsrMB JlnH 

pHBHTB npB l'IOCTOSIHHOM ljlopMijlBKTOpe g aaaqHTenbuo 6onbwe, >~eM B cnyqae 

S -aa

K 
ea 

pacnaJlOB BTOpOA BhloOpKH; B TO BpeMSI KBK B03MOlKHOCTb yCTp8R9HHSI 3TOA pa3HBllbl 3,8 

C'i9T BBeJieHHB 3H9Jll'9TH'i9CKOA 3aBHCHMOCTH ljlopM$BKTOpa Me'ubwe, TBK ''8K cneKTp tr 

M930HOB anH nepaoa BhiOOPKH OHHlK9 K MOHOXpOMBTH'i9CKOMy, 'i9M lXIlB BTOPOA. npaana, 

cneayeT oTMeTBTb, 'ITO cornacoaauHe pacnpeaeneaHlt anH S -aapHauTa B cny>~ae BTOpol! Bbi-

6opKH lXOCTHraeTC!l 38 C'i9T BB9lX9HHSl O'i9Rb CHnbROil: 38BHCHMOCTH ljlopMijlaKTOpa gs OT 

aueprHH IT -M930H8 ( CMo TBOilHllY 4) 1 KOTopag SIBilSI9TCSI MBHO B9pOBTHOJ!, 

OaaoapeMeauo c HccneaoaauHeM aapHBHTB pacnaaaoro aaaHMOaeAcTBHSI obina aal!neaa 

B9HH'IHHB 38pBlXOBOI'O OTHOW9HHSl, Oaa nony>~eaa HB OOilbWei! CTBTHCTHK9 paCn8lXOB, BKill0'118-

IOW9A BCe BH}l9HTHrjJRUHpOB8HHbl9 K 
93 

-pacnan&I aeaaaHCHMO oT anHRbi pacnaaRbiX >~acTHil 

H Taro, H3MepBeTCH HllH ueT HMnynbc pacnanaoro IT -M930R8, npH 3TOM B cnyqae RJl9H-

TH$HKBURH I{ ea -pacnaJlOB no BTOpOMy MeTOJlY 31l9KTp OH8MH C'iHT81lHCb T9 paCn8}lHhl9 

'i8CTH!Ibl
1 

KOTOpbl9 npH npOXOlKJl9HHH 'i9pe3 CBHRIIOByiO nnaCTHHKY HCnblTb!BB!OT C6pOC HM

nyHbCB 6onee 50%, 

nony'i9HR09 38pS!JlOB09 OTROWeUH9 pBBRO: 

N(tr +) -N(IT-) 
a 0,015 + 0,060 o 

+ 
N(rr ) + N(IT ) 
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npaMeCb B Hll9HTH<!'HllllpC118.HHbi9 SII9KTpoHbl p8CII8ll8 OT 

waeT a naHHOM cny'!ae 10 coobiTHl!, 

IT - R f.L -M930HOB He 1Ip9Bbi-

B 38KIIIO'I9HII9 8BTOPI>I Bblp8)1(~10T rnyoOKYIO onaro)l8pHOCTb B.M. nouTeKopBO 38 no-. 

ne3Hbl9 )liiCKyCCHH, H8Y'IHbiM COTPYllHHK8M r.r. TaxT8MbiWeBy, n.B. 4xaHll39 38 IIOMOIU& 1:! 

paooTe' s.n. AHllPOHRK8WBIIIIII, 6.11. BeKcnepy, B.n. JI)I(enerroay, 3.lll. MaH)l)I(8BRJ:!~e a 

H.B. 4:yBIIIIO - 38 CTIIMynHpOB8HH9 paoOThlo n.A. KyniOKIIHOl! - 38 npoaeneaae B.'IRCneuHA. 
I) 

·1 
t7 

ABTOpbl onaronapHbl TSK)I(e paoOTHHK8M OT)lena OOCIIY)I(IIB8HRSI CRHXpocjla30TpoHa H naoopaHT8M, 

l-
ooecrre'IHBWRM SKCIIOHRpOB8HH9 K&Mepbl B IIY'IKe '18CTI!Il R perHCTp8UHIO H H3MepeHRe 

COObiTIIl!, 

naTepaTypa 

I, D,Luers, I,S,Mittra, W,I,Wlllis,·S,S,Yamamoto, Phys, Rev,, 113 B, 1276(1964), 

2. I,L,Brown, J.A,Kadyk, G,H,'I'rilling and oth, Phys. Rev, Lett., 7, 423 ( 1961), 

3, G,Borreani, G,Rinando and A,E,Werbruck, Physics Lett., 12, 123, 1964, 

4, n,B, 0KyHb, )1(3Tcl>, 33, 525 ( 1957), 

5, J,Bernstein and S,Weinberg, Phys. Rev., Lett,, 5, 481 ( 1960 ), 

6. S,W,Mac Dowell, Phys,Rev,, 116, 1047 ( 1959 ), 

7. P,Dennery and H,Primakoff. Phys, Rev., 131, 1334 ( 1963), 

8, N,Brene, L~gardt andB,Ouist. Nucl,Phys,, 22, 353 ( 1961). 

PyKorrac& nocTyrrana a H31l&TenbCKHl! OTAen 

19 neKaops 1964 r, 
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TaonHua Ia 

nepBaH BbiOOpKa, CyMM8pHbi9 pacrrpeAeneHRII 

Cne~rmp Jf-l'fe30Ho8 CneKmp _,.neKmpoHo& PacnpeDe.neHue Ctu1'>" 

~ 
./( (~.) 

ll(t_k 
K<'YoJ H (%} 

0n6fm 
Pacvem On.,m Pacvem • c.s;;,~~ Pacvem 

v .s T e.- y s T Onblm v s T 
o-.2 I&Jtl.l S.tl/,1 l.totll.l' ,, tl,( a- 2 /I,JtJ.D 16./1(1 /1.61~11 flU~. -., -.6 JI.St+J Jl.612.1 12.1tl.l 6.1UI 

.2 -.• IIO.ItlJ 1.611.~ l.iJtU 6JU.2 .2- .4 #,S,. 7 ft9t4,( 11411~ fJ?tS. r• -. 21.Jtl.4 26.11Z.J IALlttl liSt .1.2 

.• -.6 IJ,Stl.7 tll,JtU 24;2t~J 19,ltJ.I -~- 6 2J,DtM IUI2 •• 2J,7t2.1 IM_2t.J,S :2 .2 11.711.1 f/.(11.11 11.112(1 11.1/tld 

.6-.1 ~11.1,1 zutll 15,011.7 J~6t$,! .6-.1 '4~•z.J J48t1,6 S,lti,O 4St0~S ·2 ,I IJ,It/1,1 II,StU ll+.lt2.1 ''-~·~ 1 
.1:..!:!_ 1,'141_~1tJ,Jiz?,St:t,fl-u,2tS,J I· lO J.7•t,• 2,9UJ,8 1/,Jtii~J 0,4t.~Z I 1.0 1,711,4 6)/t~l l'lt:I,J ZI,St4,1 

Taonuua lp 

nepB8SI BbiOOpKa, PacrrpeneneHRH lliiSI RCTRHHblX KOHcjlHrypanHit 

Cn~l!'mp .JC- l'fe.JOH06 Cn~ll'mp .1AeKmpqHoG Pacn/lftiM~Nue Cos/i,:J(. 

K ( •;.) I((%) J( (%) 

~(t£_, On.,, 
Pacvem ld(-/.:;) 

On.,m 
PaCC11m •Cusf..x 

o-m 
Pacvem 

·v s T v s T v s T 

0-.2 .li''~ f,ltt48 6',1tl1 /llt46 o-.2 l~ltJ,Q :12.JtJ.4 I$.612,J J!,ft+.fl I <U -.6 I.Mnt• +u•t· 7,6t'l ••• 1(4 

. 2-.li 6./t/.8 Mt(l !ls,lti.S 44t ,. .2- .• SJ,itS,S ·~~u fU1+.1 1,/.:ttU -... -.2 2S,ftJ.8 lVtH ll.t12.1 11.011./ 

.It- G 1,116,0 S,1t 1,7 tl..tJ,O ~tl,l ·*- .6 211,1_t_J,J ~J·~· J2,1tJ.6 l.l7t2.4 -.z -.z JI.StJ,Z II Dt,f~ 21.6tU 2S,Sti,Z 

.6- .8 ZS,ItJ,6 2f6t41 J6,1tJ,8 1,/{,Stlt,l .6 -.1 6,1111 4Hf,J l,ftf.l D,Qt/1,11 .1 .I m.I•Z,s IO.Qil,l IJ;ItJ.l ?J.I~J.# 

.8-10 l1,1ts.+ 6l/,9ti,J 1,4t:t,l Jl,rt~ .1-1.0 ~OtQ,'I IJ,514S 4ft D.f D,ltO,fJ I·" lfl 6,1• 1.1 2.1 t /,1 ?,2tJ,J Jq4t.f,G 

Taonaua 2. 

BTopaH Bb!6opKa. CyMMapHbie pacrrpeneneHHH 

C netrmp Ji- ~.IOd Cnetrmp 4AeKmpoHo8 Pacnpeile~~ Co:Jfe.tr 

N('l•) N('/1) N(l/fl) 

.f{L Pacvem ~~ Pacvem ~Cif(<ll Pocv~m Ex..-! 01161r o,.,, 011b1T v .s T v s T v .s r 
0-.2 I,JJ'I/< S.l:!f.l 272:t.Pf 7./:!ff lo·.2 1.7tf." lZtlll# I.!/U1 II.J:tt+ 

-Ill 
-.6 S1Jt~ 6.1,2UJ IJ~ou.(.l ~1.1 

.2-ll if4i~.l0 fl.1:1'f.. 2+./iU,f fi,IJ'f.8 2-.11 ~t.on' ll/1(6 12,1!'(,1 .Ps;lrl.8 f.G -.2 lauM ZJ,S:t2. Z(lt/1,1 7,1t'!J 

·*-.6 lu.tm fl,ltll ZJ,UZ.fJ tS.ItZ) .+-.6 l.u.l:t«, Luztn 211/iU.f 2U:tl.l fl ,:1 lnzrz.,. l41tf,J f(Sr(l 11,1!(1 

.6-.. IHotJI 11.1114 lfJ.T:tt.l 111.112 .. .6-.8 11.11+.1 lu.f~.llt l!7..9t.U iflll'tf.l ll .4 6.1t2,( l.fl1'41 ltUt(,. .tf.st.U i 

.•-1/) "'-'~ IJ,t,?tl .. l(fl:t(lf 1145,.~ .8-tO ll.rt~tJf ltlll,.l, lt.t7~f.l IS.JUJ t~l4uf.l fll'ti.S ltUl.J l.wt:t(l 
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..... 

~ 

Ta6nHua S,a 

nepBaH Bbi60pKa. MollH<!>HUHpoBaHHblt;l cyMMapHbl9 pacnpeJleneHHSI 

C'n~KIIIp .7-!'feJOH08 C'ne~rmp !IAeKr~ PacnpeieAeHUe Cost",r 

4f'£!!..l 
0-.2 
.2-l~ 

·.+ -.8 
.6-.8 

.8-IIJ 

N(•/•) N(l/t) N(o/1/ 

Pacvem t.f:.£~ Pacvem llCus¥~.x Pocvem 

v s T 
E~- Y' .s T y .s r 

5,4:!f,li UtQ!I 20t01i Q-.2 171!21 .14.6!211 lf.fS.!J.f -to -.6 J7S!JO 165'!111 !10!14 

1,.1:!2.1 !JI#tl,l '1.11:!0.9 .2- .~ ~f!J,f 41.8!2.8 Js.f:t21 1"6 -.2 'li2'!2S 229:!'21 172:!'1.9 

f~IUJ '*'11:!211 125:!f.6 .lf.-.6 2l'I!IS fltl!'fl l+.ltf.l ~z .2 11flt21 flli'!l!l 1!/'f:ti.O 

21,11!'~S 2'1.+!.t2 2/.IU.f .6-.8 trS:ff.li ~7!1,2. 1-tS:tii,J f2 .6 121f.:!t7 2211!21 21.!1:!'1.1 

't~J:!.f,li +~·H+..t S97!S.6 .8- fiJ .1~:!48 1!1:! fJii 04:!0.'1 f6' fiJ fi,!I:!~J 21,11!1,0 ~2U,J 

T a 6 n H n a Sp 

nepBaSI Bbi60pKa. MollH<!>HUHpoBaHHbl9 pacnpeJleneHHSI llnH HCTHHHbiX 

KOHij>HrypaUHil 

Cne~rmp ;AumpoNo6 Pocnpe6eAeHUe l'os¥6,x. 

~tf;) 
Nf'/•) N('/•) 

Pocv- 11Cqs{,.. Pac¥em 
y s T ..,. s T 

o-.z 208'!.1/ Jlii!'J./1 5J.f:!'S,Ii -w -6 lfJ4:!'*,6 1.1'2:!2,5 8.Jt~l1 

.2-ll 1,1(/'!~8 #.1:!11,0 .J/17!'J7 ,(i 
"t .11.8:!J.J 251:!1.2 IS.St~S 

.11-.8 ZD.P:tJ.Z IJ7:!Zl1 t22!2.2 cZ .2 IJ.I:!Jf 191:!'2.11 219!1~ 

.6-.8 S.oli:!f,l .(lt:tiJ 0,/J:!II.IJ .2 .6111,1 !22 21S:!21 JUfJS 
.8- {0 l.oli!O.II 1,1:!'0,1 1.11:! 00 .6 tQ 27:tf2 1411!'2,6 2JJtt.l 
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25 
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r 
Xf&) Cn,Kmp I-HUDH06 If(') c,. .. ..,. MwlllfKI""' '"'h-"'"' S(J so r+, so 

/,q 40 40 ~ 

JO JD : I 30 I 

20 20 
I~ 20~ 

I 

w[ ~-~-~-L:±i 10 ~ 
.6 .I ID.G_ 0 . 2 .4 .6 .. 

ID i_. -1.0 -.6 -.2 .2 .6 /.0 
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