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.-. -,, Bae.!le11He 

DHccepTa,uHlI IIOCBlll.Ilella ~ewe11mo .!l~YX 38.!lB'I: l!CCJI~,!l0B8111!IO paapllllllb!X I! l!CKpO-

• I 

,Bb!X K8Mep I! H3y'lellHIO TeHaopa CIIHII-CIIHIIOBOll KOppeJill!!l!I! C HX, IIOMOWb!O, . ' 

/1/ 
B11epBbie Te11aop cmrnoaoll K,°ppeJilIHHII Obin aaenen BnanH,MHpCKHM H CMoponmtCKHM • 

•. ,flo 011penen~11Hro, 3TOT Te11aop paae11 cpen11eMy a11aqe11Hro 011epaTopa ( u➔ • µ u➔_ •: ;;, };,, 

➔ ➔ . ➔ ➔ I .· 2 

, rne u 
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H u 
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-c11HIIOBb1e 011epaTO.Pbl ~acT1111, ,' a 1, 11 11 -11pOH3BOJibHbie aeKTOP?: ·. 

KoMIIOll011Tbl Tellaopa C µv , '18CTO 1183b!B80Mble K03cpcpl!UHellT8MII Clll!II.ODOll K,OPP0Jlll~HH, 

011penenlIIOT BepOlITHOCTb Toro, 'ITO Clll!II pacceg1111oro 11p0TOll8 11a11paane11 BllOJib BeKTopa 

/ . 1 8: CIIIIII 11pOTOH8 OT,!l8'111 - B,!lOJlb 

MaIOT 11a11paane11Hll enHHH'IHbIX BeKTopoa: 
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.. 
p' -HMIIYJlbCbl •IIPOTOll8 .ll~ I! IIOCJie paccelilll!lI B CIICTeMe ue11Tpa' Mace 

ic.u.M,}, COOTBeTCTBeHIIO, 

C 
KP 

B 11ocnen1111e qeTblpe rona 113"!epe1111e K09cpcp11u11ellTOB CIIIIIIOBOll KoppenlIUIIII cllll H 

118 lly'l'Ke llpOTOIIOB C 311epr11ell -315 M3B 11pH06pe1rn 11p1!11UHll118Jlbl!Oe 3118'1eHHe, ,B 3TC>l! 

OOJI8C;1'H ,a11eprHil llJllI p - p paccelJHl!lI Ob!Jl Bb!IlOJIHeH cp830Bblll 8H811113, KOTOpbli! i:tan naa 

pewe1111g ;( naa 11a6opa cp830BblX •C,!lBHrOB), Cl!JlbllO 38B11ClIWHX OT K03cpcp11u11e11TOB Koppeng-. 

/2 3/ . · 
111111 , ' , 8 CBH311 C 3TIIM 11pe,!lCT8BJllIJIOCb IIHTepecnbtM Bh!IlOJIIIIITb 113Mepelll!ll iwacj:,cpu11e11: 

TOl'l ,C ·,11 C B y11pyroM· p -p pacceg111111 11p11 a11epr1111 315 Maa 11 660 l.\oia 11 011pene-
. · 1111 Kp 

• 
1 Jll!Tb cpaabl· paccelIHlllI, 

Ollb!Thl 110 ~3Mepe1111ro C µ.v • KBK 113B0CTIIO, CJIO)Kllhl II, TpynoeMKII. B 3THX 3KC11ep11-

'•MeHT8X Tpe6yeTC'1 . BbI,!leJlHTb I! perl!CTp11p0B8Tb Te pellKHe COOblTIISI Tpol111oro pacceltlll!ll, 

Korna nocne 11epBOJ1 MHI.Uelll! pacceHllllblll llpOTOII II llpOTOII OT,!l8'1H O,!lllOBpeMellHO pa~ce11-

B8IOTClI ewe paa Ha nl'lyx DTOpbIX MHwe11gx-a11an11aaTopax. Ka>Knh!ll KoppeJilIUHOHHh!l! onbIT 

cno~1{e11 eme H B TOM OT1101ue1111u, q:o ttapnny c Bbrnon11e1111eM, ocnoanoro HaMepe1111g Tpe..:· 

'6yeTClI llpOBO.lll!Tb ,!lB8 B~ITOMOraTeJlbllhlX K8JIHOp0DO'IHhlX Ollh!Ta no 011penene11HIO BeJill'IIIHbl 
' ' . 

' ' ' -
IIOJllIPll38HIII\ npOTOIIOB,, paccellllllh!X 118 BTOpll'lllhlX MHWellSIX, 

Dmi 3cpcpeKTHBIIOfi 11· 118,!le>KIIOi! perHCTp8HIIH pellKIIX COO,h!Tllil TpOfillOl'O paccelllll!ll 

• 11p11 ~anH'iHH 6on&wor.o cj:,011a, 'ITO 06b1q110, ;,MeeT MecTo 11p11 paooTe 11a ycKot,11Tene, obln 
/ 

paapaoOT811 II IICIIOJlb30B8H B Ollb!T8X 11p11 1!3MepeHHHX C
1111 

_ II CKp MeTOll. paapllllllhlX ll llCK

pOBhlX K8Mep, 

3 

\ 



~ .. 
• ' - '!,. ·/ 

. ·PeaynbTaTbl, ~CCneaosaHH!I: paap!IJlHhlJ\. H 'HCKp0Bb!X KaM~P, C0?TaBHnH _nepBylO qaCTb. 

JJ.H~CepTauHH. JlaHHblE! H3M8p8HH!I K03cp!pHUHe~TOB cnHH~iloa •K0ppen!IUHH C ,H C , .a Tax-
. ( ,. , : , ,,,• · - . . ., . i;n KP · ·1·. 
:lK8, OnpeaeneHll8 cpaa pacce!IHH!I II IIX O0Cy:lKJ:i8HH8 COCTaBHnll BT0pyro __ qaCTb i:tHccepT~UIIHo 

' 'OcHOBHb!E! pe~yn.bT8Tbl no Hccneaosa~HIO xaMep II Hay'ieHHIO K0.3¢cpHuHeHTOB ~~IIH~BOli 

xoppen11uHH, _HanomeHHbie B JlHccepTa!lHH, aoxnaahIBMIICb Ha 1,,emayHapoaHhlX 
. . , · /Bl /9 14/ . . · .,/8-18/. 

·uugx B EepxnH __ 11_ )KeHeBe ' H ony6nHKOBaHhI_ B pa6oTax • · , 

xoH¢,epeH-
.. ,, ~' . ' 

'iacTh nep_sag 

J.1ccnE!JlOBaHll8 pao0Tbl 'paap!IllHblX .H IICKp0BblX KBMep 

· BriepBbie Hll8!I ucnonb30BaHH!I IICKpb! B C'i8T'i11Ke Jln!I onpeaeneHll!I K00pJlHHaT :qacTu-. 
. . . . ' . /4/ . ' ' . 

Ubl 0bma 'BblCKaaaHa B 1949 r. KelicpeneM •, OH o6paTHn BHHMBHHEl Ha_ TOT _cpaKT, 'i~()' B 

_nn~cxonapannenbH0M C'i8T'iH~e C II0CT0!IHHblM IlHTaHHeM ,06pa'.3YIOTCll _ IICKpbl B6nH3H Tpaex-

· TOpHH aapgmeHHhlX 'qacT~u. C aToro M0MeHTa Haqanocb c~cTeMaTH'iecxoe HayqeHHe Hcxpo-,- ~ 
BhIX cqeT'illK0B, xoTopoe npHBeno K paapao0TKe cospeMeHHhIX -HcKp0BhIX xaMep. lio oco- ' ' •· 

,· .1 
6eiiHo 6ypHoe paasniHe MeToaa BHayanbHoli per11cTpau1111 _qacTHU Haqanocb nHWb nocne 

· , ' , · /5/ I , • 

•.. , , 1956· roaa, xoraa T!IUKIIH paap~6oTan M8T0Jl IIMUY:IbCH0I'0 nuTaHll!I. C'i_8T'illK0B 1elirepa, 
. . ' /6/ ·.. . '·, .· . 

"· 
a Ko~rie~H · 11 llP• - MeT0Jl, UHTaHll!I ae0H0BblX -r_py6ox. np":MeHeHHe HMUY1IbCH0I'0 UH.,., ✓-

TBHH!I K HCKp0BblM KaMepaM caenano IIX lynpaBn!IeMblMII 'II CUOC00Hhi.;rn paO~TB.Tb Upll 0Onb-
~ . ' . . .,. . 

. WIIX cpOHOBblX aarpyaxax •. CneayrowHll Ba:lKHhIJI war Ha nyTH C03Jl8HH!I COBpeMeHHbIX'-paa-:- ' 
. . . . . l . M /7/ 0 . . . 

p!I.ll-HblX II IICKp0Bb!X KaMep Ohm caenaH B 959 r. <PyxyH II H!IM0T0 • HH npeanomu-

n~ Hanonn~Tb KaMepbl CM8Cbl0 DeHHHHra, ~OCTO!IWell H3 99,5% He0Ha ~ o;5% aproHa: ,:ha .. 

~Mech o6n.aaa~T HH3KIIM noTeHuHanoM aa:lKuraairn, 'iT0 6naronpH!ITCTByeT ·a¢cpe~TH~HoMy·· 

o6p~~OB~H~IO, TpeKa qac::T~UhI. B KaMepe·. <PyKyll II MH!If10TO noKaaanu npHHllHUHanwi~~,~-ci~

M0:lKH0CTb nonyqeHH!I B KaMepe iiaKUOHHOI'O 'K· HanpasneHHI0 3Il8KTpH'i8CK0I'0 U0U!I paap!Iaa 
: \, ' ' ,. . . . . ·, '' . 

·!}Jl0ilb cneaa,qaCTIIUhlo DocneayroWHe paoOTbl1 B T0M.,'iHCile 11·pgJl'pa60T 8BT0pa, OhlnH , 

\anpas:1eI1bl Ha Tlil,aTenb~0e H3Y'i8Hlle xapaKT8pHCTIIK KaMep, yny,i:weHue IIX napaMeTp?B. II 

'. ycosepwencTsosaHHe · K0HCTPYKUHJI. 
\, 

PeweHHIO. npo6neM, CB!I38HHh!X C H~cneaosaHH€!M KaMep, Il0C::B!IW8HbI _.nepBa!I II BTo-

·-pa!I ._rnaBbl a11ccepTauH11. 

B nepB0JI rnase 0ilHC8Hbl peaynbT8Thl HCCil8Jl0BaHHll xapaKT8pHCTHK paap!IllHblX xa-· 
, . . . . . . . · /8 10/ · · • ' 

Mep, HM8IOWHX Me:lKayaneKTp0JlHblJI aaaop 7 CM, • • ·npu HanonHeHHII' 3THX, KaMep 
, • I 

.cMecbro 99,5% Heou~-~H 0,5% aproHa ao aasneHH!I 760 MM pT:cT. 6,,;no HailaeHo, 'iT0 
• / . ,· ' I ' > • • ~ • - I 

BpeM!I naMiI,11 xaMep cocTaBn!IeT oxono 16 Miccex (cM.pHc. 1), a npe,uenbHhxll· yron uax-

--~OH!l Tpe~a qacTHu~i .'a~cT~r~ei- 45° - 50°, npH'ie~ _oxaa
0

anoch, .(-ro speMII. naM!ITH -xa-
, \. • ... >"', > .7 • • ,,. • 

Mep ;B OCH0BH0M onpeaengeTC!I cneJlylOIUIIMII TpeM!I npoueccaMH: a) yxoa0M H8'iMbHblX 
. i. •,. ._ . . . . • . 

aneKTp0H0B Ha aneKTp0JlbI KaMepbl· BcneacTBKe. JlHcp<pya1111; 6 ). npHnllU~HH;,M_ anexTp0H0B K 

' 

4 ' 

: I ~ 
·Ii r· 

• I ' ' '. ~ ', "'.''i 
. ,· 

- . ' . ,,r,• 

MOUeKynaM, a'~eKTpOOTpKuaTenbHoro raaa I{ B) raweHK8M- pa3pgaa' MHoroaTOMHblMII npm 

MIi, KOT0pble OOb;'iHO UpKCY;CT~ylOT B K8Mepe B HOKO~TpOU~py'e~~·M ~OUK~eCTB
0

~ •• 3TII ;.b 
'i:11,1 6~n~ ~OllTBe~>KJleHhl, npsi~hi'~K 3KcnepnM-~H;iu:·Tax, npu sseae~HK- ~ xa~~PY ~o~ 

< • " /. I ' \ • • : • • ' :. ' • >' • ,, . • :- o '. '>, ~ •, 

, . Kil qeTb!peXXU0pKCT0I'O yrnepoaa ( raa. CC[ 
4 

.,;' CHilbHO aneKTpOoTpKUSTeneH) :B _" K0/IK'ie 
-6 . . . ; .. , ... · ·,. '' .. ·.' '., . ·' .. ·_ .. ' .. 

·Be,3.10, % _BpeM!I naM!ITH yMeHbWanocb·,npKMepH0 •B 10 paa. Bo CTOil_bKO,me:·paa C0Kp 

Il0Cb BpeM!I ._ UaM!ITH Ka~epbl II npK ,BBeaeHKK B ee Ofi~eM 0, 1% T~Koll:,racs~el!; .ziofiaBKll 
' •• ' •• 1 ••• ' 1101 \ 

KaK MeTaH ( CM. - KPIIBhie Ha· pile. 2) · • , , 
·-- ' : .. :, . "/ ·~ .... · ._ . 

·aaMeTHOe YMOHbW8Hlle Bp8M8Hll Il8M!ITK paap!IJlHbIX K8Mep C 6onbWKMK Me:lKayam . . . ' ' 

.. pollHb!Mll ·upoMemyTKaMK llIJOKCXOJlllT Upll H8UO:lK8Hllll HS. 3Il8KTp01lhI; nepeM8HH0I'O_ O'IKIU 
~ '\ <: . > . ' . . . ' ·' ' ·' . , . . ' .... . _·. ' '. ",' ' 

· merci :non!I: _OaHaKo si~TOM cnyqae Kpuabfe aqicpeicTnBHoc:Tll ·nMeroT. MeaneHao 'cnaaa10n.( 

·.;;BOCTI,J~ kM. ~KC. 1 ): 

' B' aKcnepHMeHTax, BhmonHeH·HhlX ··11a· KOCMKq'e::KHX qacTHuax H npoToHax OT ycxopu'. . . . '\ . ' . . , ' 

Il!I, 0hlUO ycTaHoaneHo, 'iTO MepTB0e BpeM!I P'!3P!IllHblX xaMep · C0CTaBn!IeT OKO~0 0, i' ce, 
_, . . ~ ' . ' . . . ,• , " ' 

Bonbu:rag 'B~Illl'il{Ha 3T0I'0 'spe~eHII' ooii!c~sieTC!I aHa''iHTeUbHOll UUOTHOCTblO 06pa;y10u.uix, 
· · . • , _r • , •, • • ,' '. _ • •• r :·.,,· t' .,, •, ,, 

, KCKpe 3fpsi~~B H aT0/'f_0B -~ ,soa6ymaeHilbIMII M_eTaC:Ta0Kll~b!Mll yposirnMK. B ,3TIIX 3KCU, 

'. M8HTa~ 61,1na' yCTaHOBneHa ·T-~K:lKe aailKCHMOCTb M0)KJlY aMUilKTyJlOJI mi.mynbCOB, u'eooici. 
I ' • • , , ,.' , /, 

1 
,. 

0 
'. ·,, ~ , i ',. ••., 

M0li Jlil!I oopaaoBaHll!I TpeK0B B' KaMepe, H · RX JlilKT8IlbH0CTbl0 0 · 3Ta aaBKCIIM0CTb" npeac 
• ' ' •• ' 1 .. • • ,' ' •• ·1, 

· neHa Ha pKC, 3;, OTKyJla, 's qacTH0CTK,· cneayeT, 'iTO 'npu · JlllKTenbH0CTK. KMnynbCa, pas· 

~all· i,5'.10~
7

, cex:" rpa~Ke~T aneKTPK'i8CK0I'0 'non~ B KaM~pe i:ion,;rnH obiT:He -~OHbW9 
• 1 • • • \ ' -6 '' . ·. •· ' 
'6,5 KBICM, a npH JlilllTenbH0CTK 1.10 ceK - He M8HbWe 2 !CB/CM •. 

DposeaeHHh1e · Kccne.z:iosaaK~- paap!IJlHhlX KaMep 'noirnonKnK coaaaTb 'ycToll'iKBo · pa6 
,' r, ~· "' • ·• .. ' _, • ' •" 

TarowHe KaMepbI Taxoro' Tuna K snepsue Kcnorib3oBaTb 11x· B axcnepKMeHTe no naMepeH: 

"· X:oa~cpKu~~HT~ • c~KHosoll ·;~ppen1IuK11 . . · . 

660 Mss111'1. .. . CKp s ynpyroM p-;-p' . pacce!IHKH npu 'aHeprHK .. 

. Bo BT0poll, rnaBe. 0UHCaHbI HCCil8JlQBaHK!I MH0I'0CU0J!HhIX m:Kp0Bhl". KBMep, . M8:lKJly• 

an<;!KTPOllHhlE!, npoMemyTKK K0T0phIX ·.paBH!InKcb !)llH0My caHTKMeTpy. 3neKTPOllhI 3THX .1 

.- Mep 0hinK 113I'0T0Bl18Hbl H3 

T~nwi~oli 6 ~M • ( CM, pHc; 

MIOMHHlleaoJI cpOilbI'II·, T0ilWKHoll ·1 MK II ·an10MHHll8BblX nnacT 
. . :" 1. ~ • . , .. - . ,· - . \ 

4 If . 5).' KaMepbl HanonH!InllCb. KaK 'illCTbIMH r'aaaMK .- 'H80HC 
• ' . . • i .•• 

K renneM, .Tax·K CMeC!IMII - He0H0M c'aj:)roHoM H HeoH0M c.renueM, PeaynbTaThI Reem 
· ·, /12 13/ •.• ·, •. • · .. , . . . . . . . . . 
Jl0BaHKJI ' : . ' ', ·, npeacTBBneHbI _C00TB8TCTBYIOWKMK KpHBh!MII Ha pHC. 6-10. 

·. ' .. 1·· ·_ ·• l. ' . ' •. ·,. ' 

Ha: PRC. 6 uaoopameHO· CeMellCTB0 ·KPKBhlX 3aHKCHMOCTII 3!plpE!KTIIBHOCTK perncTpa1 
' f ,", • 

qacTnu B raaosol! cMecK·,99,6%. ueoHa ._K 0,4% aproHa, KpnBhie l.,;5· 6bmu cH!ITbl_ HenocpE 

. nocne HaUO~HeHK!I :xaMe~bl ~aaoM', a' KPKBhle 6.,;9 .:. -cnyc;!I 50 qaco;..· MO)KH~ , CTB8HH0 
,1' •• ' ' ' '!- ·.. ' ' 

'iT0' xp11s1,1e acpcpeKTHBHOCTK. KaMephI co speMeHeM HeaHa'iKTenbHo CllBKra10ic1I _M0THTb1 
- • ' - •• ·, ' • . .,,.>--' • 

:, Bnp~BO. CMe'meHIIE! 31'0' Bhl3hlBaeTC!I, no-BllllH~OMY; aaxsa,TOM H8'iMbHhlX .aneKTp0H0B M 

· 'n~~yn:M~· ari~KTpooTpKuaTen~o;ci raa;., 'non~a·a~me.ro B 06;,eM K;Mepbl c ·ee ·. ooKOBhIX 
" - < • - ' ' ~ - I • , ' .'' " • . • • . ' 

n_osepxHc>CTeJI 11 ·aneKTpoaos. KpKBhre~ npKBe_aeHHhie Ha ·pKc. 6, KM8IOT iin" scex. aHaqe· 

'1 •·. 

5 

,' 



MoneKynaM: !'ineKT,POOTpHUSTenbHaro ra3a _H B) raweHHeM- paaplI!t8' MHOrOSTOMHblMH npHMecn

. MH, KOTOphle ·oowrno npHcy;CTBYIOT ·a °K8Mepe B HeKO~TponHpyeM~M-~OnH~ElCTB·~ .. :3~H Bbui'o.::.; 

'~hi oi,m~ IlOi:tTBe~>l{aeHbl. nplIMb;MH 3KCnep;t.i~H~a~H: TaK;' npH, aaeae~HH B ~a~epy ·;o~aa-
' , : I. , ' ', , . ,' ' :• • - " ,_ • , 

'KH '.1eTblpexxnopHcToro yrnepoaa (ra~ CC1
4

. _«:", cHnhH.o an~KTpooTpHuiiTeneH.) '.a ~O/JH'l~c·T·· 
76 . . . . '. . . . .. . 

l Be ,3,10 % apeMlI ll8MlI'rH yMeHbWanocb, npHMepHO B ~o p83, Bo CT\>nhKO >1(8_' pa3 C~Kpama-

nOCb apeMlI ll8MlITH K8M8pbl H npH ,BBei:teHHH B ee OObeM 0,1% TSKOll'· raciiiuell; ,!l008BKH, 
. . '. . . ' ' . ' . /10/ . \ . . . ' 

KSK M8T8H ( CM,· KpHBb!e HS. pHC, 2) . . , , 
} ' • f ,/' ' •••• 

, 3SM0THOe yMeHbW8HHe_ apeMeHH ll8MlITH pa3plii:tHblX K8Mep C. oon~WHMH M8)KJ:ty8n9KT

poi:tHbiMH npoMe»cyTKSMH npoHCXO!tHT npH Hano.lKeHHH 118 ':'neKTPO!tbl, nepeMeH11oro O'IHIUSIO-
~ • I',',., J ,' '•. - ' . • • 

mero·nonlI: Oa11aKo B· aToM cny,iae KpHBL!e aq,cpeK~Ha11oc:TH HMe10T Meanea11o·'cnaaa10m11e 1
• 

·;iaocThl" (cM, ~Hc, 1 ), 

. : '_B a_Kcn~ pHMeHTax,_ Bblnon11eH;;bIX · aa · KOCMH'IE!::KHX 'ISCTHua~, ,H npoTo_a,ax . OT ~~,Ko pH Te;:- • 

m1, owno ycTaH'oa~eHO, 'l~O MepTaoe :I\peMlI P'!3PlI!tHblX K~Mep. COCT8~lllI8T OKO~O. o', 1 · c'eK,. '·. 

s'~nb~SlI 'nen.~'IHH~. 3TOl'O 'apeME!HH O.O'blI
7
CH8eTClI 3H;'IHTenbH08 ~nOTHOCTblO oopa;y~IUIIXClI; B 

' ,, ' ' ', '. ' , . - ! ~ 
HCKpe·~.aplI_!tOB H STO/'f.OB _C\B030Y,)KJ:t8HHblMH M_eTSCT86HnhHbiMH ,YPOBHlIMH, B ,3THX 8KC:n_e~~i' 

· MeHTax oi.ina yi::TaiioaneHa ,T.SK)Ke 38BHCHMOCTh Me)Ki:tY .aMnnHTyi:toll. iui.rnynbCoa, Heoox6a11-
• · '.. t . ~ ', ' • •. .- ' ' • I , . , '. :: '.' , • · · • . • ' , · .; ~ , ,•: 

Moll i:tnlI 06pa3oaaHHil 'TpeKoB a· KSMepe, H Hx anHTenbHOCThlO~ 3Ta 38BHCHMOCTh npei:tcTaa-
• •• .:: , .- : • •• , , : , .. :1 ' • ' , •' , • , ' . • • ~ . t , • • + - •• , •• :. • 'I·. - , 

··neHa HS pHC, 3,.,0TKyaa, B, '18CTHOCTH,, cneayeT, 'ITO npH_ i:tnHTenbHOCTH_.HMilynbCa, paa-
.' l . I 7' '' J , ' , ·'• ·, ~ .' • ._ •• •. - 1• -- ,- • 

Holl 1,5,10- ,, ceK, rpai:tHeHT aiieKTpH'18CKOra nonlI B -KSMepe' i:tOn)KeH OblTb He M8Hblll0 . . . . , . . . . 6 . • 
',6,5'KBICM, a IIPH, i:t~KTE!~bHOCTH' 1,10- ceK - He M8HbWe 2 irnlcM, 

' . . . 
'npoaeaeHHblE> Hccnei:tOB8HHSi' pa3plI!tllblX KSMep _Il03BOnHnH_ c,03i:t8Tb y_c'.l'oll~HBO paoo·-' 

TSIOIUHe. KSMepbl T8Koro' THUS _H ane'pabrn HCllO/lb30BaTb
0 

Hx· B 3KcnepHM8HTE! no H3MepeHHIO. . . \ ',, 

KOppenlIUHH C . B ynpyroM_ 
·Kp . 

• pSCC~lIHHH llpll SHeprHH " 

•\ .. Bo· ~yo poll. rnaae onHcSHbI HccneaoaaHHlI MHorocnollHbIX H·c_KpOBMX, J_CBMep, ·· Me)Kay-; 

an!;)KTpO~Hble. npoMe)KyTKH KOTOpblX .. paa'HliiiHch Q.UHOMy __ caHTHMeTpy, 3neKTj)O!tbl 8THX Ka-_ 

amoMHHHeaoll · q,onhrH · TonIUHHoll 7 · MK H an10MHHHeab1x nnaCTHH'• ~ep obinll H3rOTOBneHbl- H3 

TonmHHoll ~ _MM' (cM, pnc: 

. . ,·, . . . -: .·. . " . . \ ; 

4 H '·5 ),. KaMepbl 11anonHlinHCb' KSK 'IHCTblMll r'aaaMH ,:.. HeOHOM 
" •• ·, ' • • • • ' I I . ' 

H renHeM, ,TaK H · cMeClIMH - HeOHOM c ~ aproHoM H HeoHOM c .renneM, Pe3ynhTaTi.i Hccne-•.c 
· · , / 12 13/ .·· .. _ . . . • . . 
JlOBSHHll . I . "· npei:tCT8B/18Hbl 'COOTB~TCTBYIOlllHMH KpHBbIMH HS pHC, 6-10_. 

,·. • ,, \ - ! . ' ·, ,--

' Ha' pl!c,· 6 .H300p8)K,eHO, ceMellCTBO I<pHBbIX 38Bl!CHMOCTH aq,q,eKTHBHOCTH perHCTp8UHH 

qac_THU a ra3oaoll cMecn ,99,6% HeoHa H 0,4% ap~oHa, K'pHab1e· 1-5 ·oblnH· CHlITbI: Henoip.ea

cTaeHHO nocne HanonHeHHlI;KSMepbI ra3oM, a·~pHBble 6-9 .:.,cnyc;~.50 qac6~. •M~.lK11_0,3a-· 

Me~~~h, q;o_ KJ:ll!Bble' aq,q:,eKTHBil<)CTH K8Me
0

~bl co ape~ene~/; H83HB'IHTenbHO, Ci:tBHrSIOTClI. 

•0 , anpaao_.· CMe·weHHe ·aTo BbI3blaaeTClI, no-aHi:tHMoMy, aaxaaToM · iia'lanhHWX .aiieiTpoiioa Mo.:. 
• • • , • • ~ • I 

.. ~~KynaMH ari~?£TPOO_TPHU8TenbH~ro ra3a, ·~onaaaiomero B ~o~eM K8M8pbl C ·e~ ' OOKOBblX ' 

· n_oaepxHocTell H aneKTpoaoa, Kpiiab1e, npH~ei:teHHbie Ha pHc, 6, HMeIOT i:tnlI acex 3HS'!e·\·. 

5 '. 

·1 
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l 

.. HHll O'!:lfl:~a10mero nom1' KpyToll 'cnan B CTOpoa/ 6onbni'Hx' aanep')KeK HMnyn'bca. 'c~ Ta''l:KH :- ! :_ -. 
. . '' ' , . ~ . . , 

apeHHll Hcn.onb3oaaHHR HCKpOBbIX. KaMep B sKcnepHMGHTax ~a· ny'l:Kax • qacTHU b-r. ycKopaTe-f 

. nll ·T~Koll • xon KpHBbIX -scpcpeKTHBHOCTH llBnlle;cll HaH6onee · 6~aronpHll_THbIM, ;aK KaK noa- ·:, · 

B~n;eT-aanaBBTb apeMll UaMllTH KaMepbl :6nHaKHM K' BenH'l:HHe BpeMeHH aanep)KKH HMnynb-
, ' . ' ~ . ,~ ' 

-ca'B ·annapaType. 

Ha pHC, 7 npHBOllllTCll 'naaawe HaMepeHHll: acpcpeKTHBHOCTH KaMGpbt, HanonHeHHoll·: 
I ~ ' • / • ' 1 • ' ', ', , \ • • 

renHeM, CpaBHHBall· KpHBb!G pHC, 7 C COOTBeTCTByJOIUHMH rpacpHKaMH P!fC, -6, MC>)KHO aa-_' ' 

. MeilfTh, '!:TO KPHBb!G pHC. 7 HMG!OT aHa'l:HTGnbHo_ 6&n~wy~ ·nonorocTb,' 'l~M ~pH~bl~ .PHC; 6, 
. ',, . ', ' ' , , -

-.BcneacTBHe a Toro. Hcnonb30BaHHe. renHll B Ka'l:eCTBe aanonHHTenll HCKpOBbIX KaMep, npH 
• • • , • ' , ;> ! . C ' ._. • ,• I• I • - , ' t 

pa6oTe B ycnoBH~X 6onbWOrC> -,POHa_ llBnllGTCll MeHe_e nepcneKTHBHbIM,: HG)KGnH npHMeHe~H~-

CM8CH'Ha-H80Ha If -aproaa. 
i 
I ;. ,, 5_;. 

Ha pHC, 8 '. naHbI peaynbTaTbl 'H3M.8J)8HHll scpcpeKTHBHOCTH KaM.Bpbl, 'HanonHe~~-oll 
- ; . . , . ' • . ~ I.! \ 

cMeci.ro 80% aeoaa. H .20% · renHll,• 3T_a, cMecb HHTepecaa a -TOM oTHOWeHHH,·.'1:TO oHa gs- 1
;_ 

nHeTCll oTxoitoM ·npoHaao-nc-raa · )Klf~Ko~o :aaoTa· iia -KilHoreHHbIX npennpHllTHllX, Ee. CTOH-:-·, 

. MOC;b non}KHa. 6b!T.b aHa'l:HTenbH: -~ ~-lf)K8 CTOHMOCTH HeOHB • occi6oll' q~CTOTbl, KO;Opbli!. -:· 
' '-,' . . . ·'' ., -,' 

KaMepax, ·Ha conocTaBneHHll peaynbTaToB, nony'l:BHHblX,: ·. o6bl~~6 Hcn_om,ayeTCll B -H~KpOBbIX 

nnll cMeCH HeOHfl · c ren11eM ( pHc; 8) C ·t:taHHbIMH -n~ll renHll ( PHC. 7) If ;ciec:H HeO~ei ~ ' , 

apr_DHOM !PHC'. 6) aiinHo, '!:TO •naHHbie · nn11 cMecell 6nH3KH · ilpyr K_ npyry, 0Tcid,ia• ;, 
;.,. 

: 'cnenY;eT, '!:TO raaoaag cMecb -'Ha 80% · HeOHa H 20% renHll Mo)KeT .c y~ne~oM · Hcnonb3p-

BaTbCll' B HCKpOBblX KaMepax. I -:· '· .. c.:-.,-
npn, ~ccnenoB~HH.H · HC~pOBbIX KaMep 6bmo_ aaMe'l:eHOj · '!:TO. c yBenH'l:eHH!!l:f ·o~Hlll~!O'." 

. 'mero_·nonll acpcpeKTHBli'ocTb icaMepbl·CHaqana·nanaeT, a·aaTeM BHO~b pacTeT (cM, pH~. 9). i . : ' . /. ,, . ' - . •'. '. '. ,, 

3To llBJI8HHe Bbiab1BaeTCll, no-siinHMOMy, _TeM, '!:TO nepBH'l:Hble 'sneKTpOHbI c pocToM O'l:H-
, . '..~ . : · l - . ·. · ' '- . ,. 1 •• :, "·,1, 

maromero nonll HHT8HCHBHO oopaayJOT. M8TacTa6HnbHbl8. COCTOllHHll aTQMOB OCHOBHoro,'ra-:-
'. ' ~ . ' .• . .-- "" . . ,. '\. . , . - . . . . ' ' 

aa, KOTOpbl8. co BpeMeHeM HO~Hay10T . aTOMbl npyroro r,aaa (_nooaB_KH), HOHHaauHOHHbill no-. ,· 

·
1 
T8HllH~n KOTOpOf'O mrn(e ypOBHll M8TacTaf5HnbHOrO. co9T~llHH.ll·,. 

·:npoaepeHa pa6oTa- KaMepbI npH paanH'l:HbIX naaneHHllX raaa,_ PeaynbTBThI, HaMepe-
. . , . . ·,.. . . ,. '•. 

Hl!ll npencTaBn8HbI H~ pHc. 10. Ha 8THX naHHbIX BHnHo, '!'TO HC_KpOBasi, KaMep_a, Hanon-

, aeimag r~naeM: Hnu cMecbro aeoHa c··apronoM,·. cnocofiHa · pa6oTaTb co 100%-Holl scpcpeK- < 
THBHOCTbJO npH cpa~HHTenbHO.HH~KHX naaneHHllX r;~·a. 3TOT peaynbTaT noaa'~'.r:illeT 'cne-. . ' . . . . ' .. , 

1
naTb.noneauull .llnll npaKTHKH··BbIBOn,· KOTOpbii! aaKn10qaeTcii .. B ·ToM, '!:TO, He CHH)Kasi· 

: ' ' • , • ' ' • • • • • "~ • ' , -~ '- ' • _. : #- • ; •• •. ~ ' • ; ' 

·KaqecTsa TpeKOB H 9<pcp8KTHBHOCTH perHCTpauHH qaCTHU, MO:>KHO no6HTbCll 9KOHOMHOro - . . ' ' , -, -
pacx-onoBaHHll '.ll8<pHUHTHbIX ra30B,. 

HciipoBble Ka:MepbI ·6blnH yc~e~Ho Hcnonb3oBaHbI a .sKcnepHM8HTe. no HaMepeHHJO 

K~scpcpHuHeHTOB cnHnoaoa Kopp,enllUHH C H C _B yn,pyroM' p -p ~accellHHH ~P~, a~ep-
. - / 14/' nn , Kp , . . . . 

rHH 315 Msa • 

-~ 
6 

l 

.,· . ' 

.\ 

l 
·I 

_; -J 

l i 
l 

,1; 

J_:/f -' . : ; ,• 

. r -· 
;· 

.J ,, 

.'f 

-'1I , , 

r ' "~) l ;. " . 
i _''. ~ 

!' ~". "..._ 

..,.,,··.#· 

· • 8 TpGTbell rnaae paCCMaTpHBaGTCll HOBbill Tiffi anexTpOHHO-OnTH'l:0CKOro Jipeo6paa'c 

I ... Teng ~30~pa~eHH~ ~-- raao;~-apllnHbill HCKpo;;,ll sneKTpOHH~OllTH-~8~KHll ~~eo6paa~aaT8n~ 
· · . . , - ·. . . - . . / 15 16/ · - • :· 

· ,\· , (_rH30n ), npenno}KeHHblll aBTOpOM · COBMGCTHO c neTepoM. ', , 3TOT npHoop ·npenc: 

~lleT _c66oll 'rH6pui:t• HCKpoBoll K_aMepbI a ,raa611anon11ea~bro cpoTosneMe11-ra, ··cxe 

rH30n a -~ao6pa~e11a Ha pile~' 11 • . npHHUHll · ;ellcTB~H n~lH60pa. cne'.riyKHUH~ •. 3neKTpoii; 

w~nwiill Ra cpoToKaTona, non nellcTBHeM n6no}KHTenbHoro :cMemeHHll naH)KBTCll K.yup"e 
' . ,., .· : 

nllromei! · ceTKe. EcnH B MOMeHT. nonxona sneKTpoHa K ceTKe nonaTb Ha aHon · nono)KHTe 

-Hb!ll. irMnynbC H~uipll~eHirn, . TO '?n8KTpOH .BTHH8TCll B npo'~-e}KyTOK Me~n~ ceT~aMH ~ . Bbl: 

~e~--Me}Kny. HHM,H 7 HCK~OBOll npofioll, IlpHH~Hn A~l!CTBHll np~6o~a~~CTaH8~ll He~aMeH~~IM 

, ·-;~yqa.1; MHOrH~ sn~KTp~rio~. _ O,;HO~pef>!BHHO -~i,iuien~HX If; ~oKaTa'na; Hccn~'.z:to~a~H~,;1 

·aene~Hb;e c i..rnnenllMH rH30na, noKaaanH,- '!:To coqeTaHue B onHoM nputiope cpoToK;-ron 

If pa:3pllna B,_ra::,ie noaaonlleT 'c 6onblll0ll rHo~OCTbJO ynpaan;Tb i~scp¢HUH8~To?i yciineH~ 

cae·1:a. 
. \ 

lf a C T b a· T o I?.. a ll 

- HaMepeH11e TeHaopa ·CllHHOBOll KoppenllUHH B ynpyro~p- JJ. paccellHHH H onpene-

neHHe ~accenHHll 

3Ta qac:Tb nHccep'ranHH _COCTOHT H3 '1:8TB8pToll,. llllTOl! If . wecToll rnaB, 

B 'l:8TBepTo_ll r11aae. ycT~HoaneHbI 06m11e cooTHoweH~ll Me)Kny KOMIIOHeHTaM11 T8H3< 

pa cnHH-cnHHOBOli' KOppenllUHH 1i' K08<p<pHUH-8HTaMH. aMnnHTY nhl p - p paccellHHll,. Y_c:i-aii'c 
' . . ., . ' ~ ' . . 

ileHa TaK:iKe aaBHCHMOCTb M8}Kny_ K08<p<pHUH8HT!IMH CllHHOBOi! KOppenllUHH If Ha6nronaeMbl 

-~If COOblTH~~IH p' -p: pacC8llHHll, . . ' . . . . , 

~ : ,, . - -
B'nllTOll rnaae OllHCaH 8KCll8pHM8HT no HaMepeHH!O K09<pcpHUH8HTa CllHHOSOil'KOppe 

', . . . ' . ' . . . . . . .. . - . . . . '. 0 .· .• ·. / l 
--., UHH C a ynpyroM p - p paccellHHH npH sHeprHH 660 Msa non yrnoM 90 B. c.u.M, , Kp . ~ - . , ., . . . ' . 

HaMepeHHe c'· '6bmo BblnonHeHO C nOMOlllblO paapllnHbIX. KaMep, OllHCaHHbIX B nepB.oll· r; 
, . .. ',, '. Kp '. .· ', . . . .. , . . . . . . . . _: .. · 
ae nHccepTaUHH, B 9TOM onhITe 6bino aaperHcTpHpoaauo 630 cnyqaea KoppenHpoaaHHOro . ' ' ' , ' -,, .. · . . ·-•'',,. < :<' 
paccell~Hll npoToHoa, KoTopbie pacnpenenHnHcb-cneny~lllHM o6paaoM: · 

. -N BB O 165 ':t. 14, 

N HH ,= 167 ±' 141 .. 

N BH .·': 146 :!: . 13,/ 
~ •-· ' . . ~ ' 

N HB "'. ·152 ;; 13, 

"(l) 

. :r.z:xe:·H~LleKCbI 'B" H ·•H• · 03H8'18IOT HanpaBn9HH0_ .O.BH>K0HHH npOTOH_OB_ ·*aa~px'· II 'BHH3', 

:' ~-~cne· pacc~llH~H HS. aHanHaHpyro~HX ~HW8HllX. 8 9TOM }K0 9KCllepH~8HT8 6bma 'onp~nel 

'Ha If. auanH3Hpyromag c~oco6HOCTb BTOpbIX MHW8Helt, KOTopag· oKaaa~acb'. paauoll . 
' ... . . .· . . '. '. . • 0 

o;5'+ 0,1. ·C Y'l:8TOM 9TOlt'B8nH'l:HHbl H-naHHblX (1) nonyqeHO C (660 M9B, 90 ) .. =· 
. , - , . . . , .. Kp . . ' 
_=· 0,22 _'+· 0, 18 , o'TcJOna cnen,yeT, '!:TO paaHOCTb cpaa 8 , - 8 . KOMiln8KC~bIX Koa¢cpH• 

- . , · , · , e d, 

UH8HTOB 'e_ .H.' d aMllnHTynbI p-p paccellHHll 6onbW8 Hynll·C ae'pOllTHOCTbJ0 __ 0,9:. 

-··,. 

'· 
,7 

I 
·i 
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i ' ,' ' ·-' - ,-, '"-· ·-
<' B Tpe-rhell rnaae 'paccMaTpHaaeTcsi · 110Bh1ll THn · aneKTpo1111~onTH'leCKoro npeo6paaoaa.:..,• 

- ' 1' . Tenll ~ao~pa~e11H>1 ~ rii.aopaapl!Jlllblll HCKpo~ll 3neKTpo1111~onTn<1ec~Hll n~eo6pa~6aa.Te,;b ; ' 

.. (I"i130n)' .npe.dncnKeHHhlll 8BTOpo~ ·,C6BM0CTH~ C.ne;epoM
115•,161• 3TOT npa6op: npea~·Ta~::- I 

m1eT .. co6oll "rH6p11Jl• HCKpOBOll K8Mephl H ,~83C>H8HOn~ell~O;O QJOT~aneM011T8,'. Cx.e.:ia 

J71130n a Hao6pa~e11a 118 pHC, 11 . . npHHUHil Jl08CTB~H n~116opa cnet:t)'IO!llllil,· 3neK~poH~ Bbl":".. ·,. 

•lll~JllllHJI iia !pOTOK8TOJl8, IlO)l )lel!CTBH0M nonO:lK.HTenbHoro ·cM0lll011Hll JlBH:lK0TCll K :,yup'~a- ·.' 
,,, , , . - , . ' .. 

nllro!llell'ceTKe, EcnH.B MOMeHT' IlO)lXO)la aneKTpoaa K ceTKe Il0)l8Tb Ha aaoa'nonomuienb..;·· 
' •. - . ' -

,Hhlll ~MnynbC aanpumeairn, ,o ~neKTpOH BTl!H0TCll B npo'M~:lKYTOK ~fe:lKJlY C0TK8Mll If .Bhl30- ,' 

~e/Me>Kay HH~H7 HCK~OBOll npo6oll. ripHHUIIIl .tl~llCTBHll n~6o~a '~c;aue~l! He~aMeH~hlM .~ B· 
1' \ • 

,\ . ; ~y<1ae M11orux aneKTPOHOB, 0JlHOBpeM011110 Bbl.illE!JlUJHX ll3. q:x>TOK8TO)l8; l1cciieaona1mu, npo.;:: 

.. ·aeae1n~e c Moa~nllMH r11::iona, n~KaaanH,· <1To · ~0<1eTa11iie B oanoM npu.oope · <poToKaToaa. · 
' - /" . . - ' ' -, ' . ~ '' ' ' 

u, pa:3pll)l8. B raae Il03BOnlleT 'c 6onblll0ll r'H6KOCTblO ynpaBnl!.Tb KOS!p!pHUHeHTOM ycHneHHll -. 

11aMepeHH8' T8H3opa. CilHHOBOl! Koppenl!Ullll B ynpyroM p::.. p paccel!Hllll ll onpeae

neaue cpaa paccel!HHll 

3Ta 'ISCTb auccepTSUHH cocTOHT ua 'leTBepToll,.· Ill!TOll u · mecToll rnaa, 

B <1eTaepToll. rnaae. ycTanoane11h1 o6mirn co0Taome11Hll Memay_ KOMno11e11TaMu Te11ao-
. ' . . 

cu1111-cnu11oaoll' KOppenl!UllH _u· K08!p!pllUH.ellT8MH ~MnnHTYJlbl . p '_ p . pacceu111rn,. YcTa11c>B-· 
,. _, ., 

ne11ii. TSK:H<'.~ 38BH~HMOCTb ~emay K08!p!pllUHellT!3MH CHHIIOBoll ~oppenl!U~ll ll ~a6n10aae!-u,1-· 

',. co6btTH!I~H. p' -p p~·ccel!llllll, '.c' • . · - ' ·, '. • • 

.· \ 

;' 8 lll!TOll ;r~aBe OHHC811 8KCHepHM0,llT. HO ll3M0p011HIO K08!p!pllUH011T8 CilllllOBOl! KOppens-;' 
L, . <' , . • · .. . · . . . . . . · . 0 . . . • / 11/ 
• .. u~H· CKP a_ ynpyroM p - p paccel!l!HH npu au_eprnH 660 Maa 7:1oa yrnoM 90 

1 
B, c,u:M• ... : \: 

·' 11aMepeuue c'· 61,ino Bhmonueuo c. HOMOlllblO paapll.llllb!X'. KSMep, OilllC8llllbIX .a, nepa'oll· rna-
' ' ' ' ' I KP ' ' ' . 
' Be JlH~cepTa~HH. B 8TOM Ollh!T8 61,mo aaperHCTpHpOB8110 630 cny~aeB Koppenupoaa1111or_o 

.p8CC\:l!Ill~H 'HpOTOIIOB, • KOTOpbl8. pacnp~JlenHnHCb cne,Q~~lllll~ . o6;~;oM: 

N 
1111

, 167, ;!;: 14,. 

N~BII ... 146 ::!:. '13, 1 

N 152 + is, ·. 
HB ' 1/• 

rae HIIJl~KCbl .•a• H ·•11• .oa11a<1a10T 11anpaane11ue 'aaumeHHll ~po-r.onoB 'BB'.3px"· H 'a11Ha• 

nocne paccel!IIHll 11a, a11anuaupy10mux MHUJe11l!x, •s· aTOM me aiccnepHMe11Te 61,ma 'onpeaene-
. ' \ ' . . . ' . '• ,· . . . 

·11~ H. auanuaupy10mall c~oco6iiocTb BT~pb!X MHUJe11el1, KOTopag· oKaaanacb' paa11ol! . r .' ·: 

: .... ·0;5. + 0,1. ·C Y'l0TOM 8TOll BenH'IHHhl ll Jl8Hllbli ·( 1 )
1 

~ony<1ei10 C (660' .Maa, 90°) -~ 
•. ' .. - .. , Kp . ·. . ·• 

•• d, 0,22 ':!: 0, 18 .• '0TCIO)l8 cne,nyeT, ;TO p83HOCT~ cpaa 8 • . - 8 d • KOMHneK7111'.:1-~. K08!pcpH-

e, ll. d 8MllnHTYJlhl ,P - p pacce!IHH~ 6onbllle 11ym1 ·c ae'pol!THOC~blO_ 0,9:, I 

,7 
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B ~~cioil' rn:a~· _on11caa · 9Kcnep11Me~~\ no· HaMepe~mo · ~uJcj,,im~11eaTa'a: c,~11;0Boil, K·o}._ 
' •• • . ,'_· ... · ,~ • .' - 1 ·~ -- -. ··,. ,{ __ · • .·' ;:· :~-··< ~- ·:} o•.·., 

pem1111111 C · 11,c,: 1_a ynpyroM, p.::.p_•paccesrn1111 np11,_s11epr1111,315.Msa noa yrnoM45 . .ia· 
._ 1141nn·_. KP, .. · ... ,·: -.·., .· -·, .. , .· _ _ ·.,.: -.:_-; .:: 

c.u.M,,, .• 1'13MepeHHe K09cj,cpHUHeHTOB BblilOlIHeHO_C ·noMOlllblO HCKpOBblX KaMep·c TOHKHMH 

.. -~neKTpO~~MH. reoM·e;~HH '. Oil~!Ta. H300pa~-eaa Ha. pHC. 12.: B '9TOM' OilblTe 6blll0 aaperH~T~H'."; ·, 
,. '. 1 ~ . ' ' : _ / '. • . ', ,. ' • • · • _. :- /. r._ • ' , 

poaaao 1663 cnyqag KOppenHpoaaaaoro pacceHHHH_npOTOHOB. 
/ . . . , . . - . , . . , ; : . ,. ; , ... 'l 

'nmi onpeaeneHHH aHalIH3HPYJ?IUeli ~IlOCOOHOCTH
0

'BTOpHqHblX MHWeHeil Ha 9ll0KTpOH;·o-\ ,' 

~qeTH?.il. MaWliH0 ( IlOJlBepranHCb 

TOllbKO a neB~il (cM. pie. 12), 
';' ·, . -. • ' ! • ' • ,· ,_ • • ., -., • 

OTJl0llbH~MY auan11ay Tpe~H npoT~H?B; ·aaper~cTpHpol3:aHHblJ<: 

lIHOO_ TOllbKO' B. npaacin' Ka·~.rnpax ·coOTB0TCTBeHHO'. ,Yr:noB~H , 

aaBHCHMOCTb nom1p11aauHH npOTOHOB onpeaenHnacb H3 CTaTHCTHqecKoro· MaTep11ana, nony- ;, 
\.'.· •. ~-•.·..;· · .• ·, f ~- :·_ •• _,~~· ,· .•.• 

_qeaaoro ,B: ~KcnepHM0HTe, no M0TOJly Ma_KCHMyMa IlPBBf!OlIO_.UOOHH, <PyHKUHH np1;1-aao~01l?OHH . 

::f,,. 

·, aanHCblBanacb B cneayromeM· BH,!le: ,, i ,, 

N" 

. 'L <'.'; J, II (1 + a
1
·Cos cf, 

1
),. 

I= l_' 

I 

(i) ., 
I ,, -

r·-

,,/.' 

·' rae 
a p ,p 

o I ' 
/ 
l;, 

: I . (3) . 
· o''," · · •· · ·. ' '' 12/ , . •: i'· "· 

· P·. · (45 c.u.M;) =.·0,37 :!:. 0,02 . , - nonstp11sau11H npoToHciB nocne ·nepaoro paccestHHH, · P -· . c;-; 
o,. , · •. . · '. . . · .. · . '. . : _. · I · ' 

°" •aiianH3HpyrowaH cnoCOOHOCTb MHW0HH 'noa yrnoM O / , · l/ .;.qHClIO cnyqaea paccest"airn Itpo~ , 

; TOHol'i_;· ~Jl~oil-KaMep_e,aape~_H6TpHp~BaH~blX B HHTepB~~e yrnoa 0 ; '1'.0 :·, ',I, .. ..: a;JM;T~llb.;.' 
' • , -. . ,•' '- ,,._ ,· . '· • ., " . , . . I ',, / ·- '·/··,•· .. ' I,, .I 

Hb1l1 ·.yron · pacceHHHH · --; -ro npoToaa a·_·KaMepe. '.MaKcHMyM_ cj,yiIKuHH ·. L HBXOJlHTCH .B ., i 

. T'oqKe .HaHBepoiiTH~l1wel1 Ben11q11Hb1' a*, TaK_HM, ~opaaoM, onpe~~n1;~ne
0 

a* . 'cao~HTCH 'K: ' 
, : " . . ,, , . .. . . . . . . . . - . . '. •' . . . . I; . , . 

aaxO>KJl0HHIO 3KCTpeMyMa. cj,yHKUHH 'L PeaynbTaTbl .aaan113a,acex cnyqaeB, paccestHHH ' ' 

npoTOHOB ua .B'rOpblX MHW0HHX npeacTaBneHbl.Ha .pHc/13.·: Kp11~~1e ~~~> 13. x~po~o ,a~nJo~~ .. 
» -. . . . • • . • "'1 l' I " - ~ 

. CKMi:rnpyro-rcH: citeayromiiMH 'cj,yHKUHSIMH: . i .. • ' ,. , o , 1 . , ./ ,. , ., ,,_ ' 

Pi (0 ~ ~-si~.0[ ~6,•10 +' 19,60Co~0::, 24£4 ~s ~0 +_·7;~ 'ea> 0.] 1~3, · . (4) . 

p (0) 
. . . • . .. . - . 2 .. • . 

-~ _l 

. (5) 
. 2 .· 

Sin 0 [ ,l,33 - 10,.41 Cos O + : 7, 15 Cos 0_] , ' 
...... 1· 'i '• 

. Cpe.iJ.Hee 3HaqeHife' nonHpHsauHil p 
1 

H p 
0 0 . , ' o· ". O . , ~ ~ - , ' · - · · .:.. 2 

8.-29 '11•30 ~60., COOTB0TCTB0HHO paBHbl- p • ' I- 1 

, . onpeaeneHHhlX ua· HHTepaanax yrnoa:; 
•. \. .. ~ ~ -- - • .• ' • ; ,J,' 

= ·0,41'·+ 0,03 'H p . ,;,_-0,24 + 0,04 ,' C 
• ,,c _,...,- • ,. 2 ~ - ._, 

;Auan11a cnyqaea Koppen11poaauuoro paccestHHH npoToHoB Bbmoniistncst: TaK>Ke _no .•M~-
•• ~ < I. , . - . . - ' 

TOJly 'MaKCHMyMa ·npaB,llOlIOJl;OHH, J.1cxoauol1 cj,opMynol1 JllIH 

aonoiloo~H cny>K~no Bb1pa>Keu11e JllIH. yrnoaoil aaBH~H~~~TH 

' ' HHH 'JlBYX npoTOHOB. 

COCTaaneHHH cj,yiiKIIH~- npaa-. 

Ke>pp~nHpOBEl~Horo' pacd~; .. 
,· ' ·-•4, ·' ,. 

·p,= [1.+ P (0)P.(0 1)0>scf, 1 +'p(0j'p (0 1)C:,s~~+ 
' . O I I I,. O 2 2, ,·-,,2 

; ' f. 
(6)/; ... . . . 

•' ,•, 

:·1 

l 
J 

':j_ 
.'.:' 

: I 4: 
".!_,?>_ 'I /I'. 

. ,· 
• • I 

·1 

I ;r;· 
,',\' -

+ Cnnp (0
1
JP.(0

1
)Coscf, 1 Coscf, 1

~Ck P (0 1
)P(0

1
)Sincf,

1
Sincf, 1

], (~ 
I , 1 2 2 · · I 2 p I I 2 2 l. 2 C 

rae 0 -yron nepaoro pacceHHHH B c,u,M., 0 1 _'fl cf, 
1 

0 2 H cf, 2 - yrllbl' BTOpor 

pacceHHHH ·ua nepaol1 H BTOpol1 auanH3HpyrolllHX MHW0HHX B n.c. COOTB0TCTs°eHuo. no a 

lIOI"HH • C (2) HM00M 
N 

L (Cnn, -•Ckp ) =• II p
1

, 

I= l 
(7 

rae N -q11cno KoppenstuHoHHbIX cnyqaea pacceHHHH npoTOHOB, MaKcHMYM cj,yHKUHH I 

. * 
HBXOJlHTCH B TOqKe, l"Jl0 Cnn •Cnn aC aC 

KP KP 

B peayllbTaie auan11aa 1663 cnyqaeB KOppenHpOBaHHOI"O pacceHHHH npoTOHOB H y• 
/14/ 

Bcex nonpaBOK H3MepeHHH Obmo ,nonyqeuo: cnn =+0,90:!;~,51 H CKP =+0,74:!;0,5.l , 
' . 

C yqeTOM cnn ·H CK)) BbIIl0lIH0H cj,a30Bbl~- aaanH3 p-p 

310 MsB. BapbHpOBMHCb ooa aaoopa cpa30BblX CJlBHI"OB p-p 

paccestHHH npH saepr1111_ 

paccestHHH, paaee nony 
' . /3/ 

HbIX B COBM0CTHOM cj,aaOBOM -auannae n-p H P-P ,!laHHblX npH sileprHH 310 MsB • 

Jl0HHbI0 auaqeHHH cj,aaOBbIX CJlBHI"OB npeJlCTaBll0Hbl B Taon11ue. 

Iat5naga 

<J>aaosble c.aee:ra B rpa.aycax, LUIS, t M&Kc.• 3 

Hal5op I Ha6op 2 

Pa6oT/S/ HacT. ea50T8 ' /3/ HacT. E;850T8 Pat5oTe 

x• 32,lx) • 38,8x) 

1• 0,0,73!!),0l2' 0,07!!),012 0,081:,0,015 0,100,!.0,014 1-

's 
• -6,05!,.1 ,56 . -6,22:,1,59 ~26,60:,1,90 -23,31:,2,90 

Ip -11,29:,1,48 -11,16:!J,53 -,i.7,95:t,3,98 -33,02:,6,06 
• •P 
I 

-28,62:,0, 76 -.. -28,20:!:.0,87 -9,55±.1,06 -10,34:,1,01 

•p· 18,38!!),55 16, 78!!),50 21,22:,1,30 19, 75:,1,40 

~ 11,48!!),48 
2 

11,44!!),49 4,46!!),54 4,33!!),54 

e. -2,08±.(),38 -1,90!!),40 -8,13:,0,45 -8,14!!),48 ,,, 
1,12;..o,ao 1,51!!),85 -0,33:,1,27 1,44:,1,32 . 

"""· 
-2,95!!),80 -3,13!!),87 -0,22:,0,43 -0,88!!),45 

"""· 
3,15:,0,32 3,21:,0.38 3,15!!),72 3,89±..0,55 

.. 
x) ,;• •29. 

nonyqeHHbI0 B 9KCnepHME!HT0 3HaqeHHH K09cpcpHUH0HTOB cnHHOBOil KOppenHUHH co.a 

>K8T cpaBHHT0llbHO OOllbWHe. OWH~KH, 3To OOCTOHT0llbCTBO Bbl3B8HO rnaBHblM ot5p830M 

qTo, KaK ObllIO ciouapy>Keao· i, OilblTe; n'pOTOHbl C ;H-eprirnil 29. M9B 'cnaoo nonstpH3YIO'I' 
' . ' ' 

npH pacceHHHH ua HJlpax (cM, pHc, 13) , Oa11a:.Co, aecMoTpSI aa oonbw11e ow110KH H3M 
' ' , _.,,_ I 

HHH cnn H CKp' yqeT 9THX BenHqlrn' B cpa30BOM aaanH30 p - p pacceHHHH npaaen K HE 
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· .r.ne 0· ..:.yron nepsoro pacce~HH!I s c.u.M., 0
1 

p 'cp 
1 

0,
2 

H. ¢ 2 - yrnhl' sToporo 

, p~C,CG!IHH~_;_iia nepsoli H STopoli ananHaHpyromex MHWGH!IX S n.c. COO~SeTCTBGHHo. no ana

nor~H ·C .(2) HM00M 
N 

L (Cnn, ·'Ckp ) =' II p
1

, 

I= 1 
(7) 

r.ne N -•rncno KOppen11ueoHHblX cny,rnes pacce!IHH!I npoTOHOS, MaKCHMYM ·q>YHKUHH (7) 
, , * 

naxo.neTc11 s TO'!Ke, r.ne C =C 
, · nn nn 

eC .;c 
Kp Kp 

',,: B peaynhTaTe ananeaa ·1663 cnyqaes Koppeneposannoro pacce,rnesr npoTonos H 

C •+0,90+0,51 a C =+0,74+0,5l141• 
nn - , Kp · -. ) \ / 

scex nonpasoK eaMepenH!I 6hln.o ,nony'leHo: 

y'leTa 

' ' C y'leTOM C •II C , sunonnen qiaaosblli ananea p -p pacce11ne11 npe anepree 
· nn KP 

310 Ma's, Bapbeposanech o6a na6opa qiaaosbrx c.nseros p-p pacce11ne11, panee nony,rnu-· 

HhlX s COBMGCTHOM qiaa·osoM ananeae n .:.P a' p -p .naHHhrx npe ailepree 310 Mas 131, H aa

.llGHHbre ana'IGHH!I qiaaOSblX C.llSHl'OS npe.ncTasneHbl s Ta6neue. 

I a§: a R g • 

ct>aaOBbl8 ClJ.BBra B rpa.aycax ·, LUISI M81tc.• 3 

HalSop 1 Ha6op 2 

Pa60T~/a/ H acT. pa6oTa 
, ' /3/ 

H 8CT. p81SoTa Pa!5oTa " 
x' 32,lx) 38,Sx) 

t' 0,073:!:.0,012 0,07:t.0,012 0,081:!:.0,015 0, 100,!lJ,014 , 

's 
0 

-6,05:!:.l,56 -6.22:t.1,58 -26,60:!:.l,90 -23,31:!:.2,90 

•p -11,29:!:.l,48 -11,18:!:.l,53 -.:7,95:!:.3,98 -33,02:!:.6,06 
0 

•p 
I 

-28,62:!:.0, 76 '.> -28,20:!:.0,87 -9,55:!:.l,06 -10,34:!:,1,01 
,, 

•p, 1e,38!lJ,55 16, 78!:lJ,59 21,?2:!:.l,30 19,75:!:,1,40 

tJ 11,48!9,48 11.44!,0,49 4,46!9,54 4,33!:lJ,54 • e, -2,0S;t.0,38' -l,80!9,40 -8,13:!:.0,45 -8, 14!9,48 

'F l,12;t_0,6q . 1,51:!;_(),65 -0,33:!:.l,27 1,44:!:,l,32 

"'· -2,95!9,60 -3,13!.0,67 -0,22±,0,43 -0,88!9,45 

'F, 3,15:!:.0,32 3,21:!:.0,38 3,15:!:.0,72 3,69!:lJ,55 

x) ;, •29. 

, \ 

no~y'leHHble S 8KcnepHM0HTe 3Ha'leHH!I, KoaqiqieueeHTOS cnenosoli Koppen11uee co.nep

maT, cpasneTenbHO 6onbWHe owe,6_KH, 3To o6CTO!ITGnhCTSO .Sblasano rnasHblM 66paaoM TeM, 

'!TO, ica K 6hrno · o6napymeno s onb1Te, npo;onhl c ari'epre,eil 29 -Mas 'cna6o non11peayroTCit 

npe' pacce11nee ua· ;.npax (cM, pHc, 13) :. o:Ona~o, uecMoTp!I na 6onhwa'e owe6KH eaMepe-· 

' 'HH!I C
00 

H' CKp' Y'IGT
1 

8TIIX senH'IHH S • qJ830BOM ananeae p - p pacce,rHHSI npenen K HGKO-
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, I 

> 
,·i"TopoMy H3M8H811HIO Cp8J:lHHX 3H8'18HHJi cp830Bb!X 'CJ:lBHr'oa p ·-aonH BO BTOpOM Ha6ope. 

BMec;.e·: C ;eM·· H3 nonyqeHHblX B cp830BOM 8HMH38 3H8'18HHli )(. 2 • )(, 2 H .. 7 cne-·· . ) 
\ \ o ' ' I ; 1 :z • 

·'[., 

llY8T, . 'ITO cymeCTBOB8HHe ne_paoro Ha6opa cp830BblX CJ:lBHrOB npHMepao B TpH-,-'1_0TPipe pa-

38 6onea _aepoHTHO, '10M BTOporo Ha6opa •. 
.~-

3 a K O IO 'I 8 H H e 
· l1ano:>KeHHbl0 B .tiHccepT8UHH HCCO;llOB8HHH paapHJ:lHbIX H u'cKpOBbIX K8M0p H H3Me-

peHHbl0 C Rx· llOMOlllblO K08!pcpHUH0HThl 'cnHHOBOJi. KOpp00!1UHH ll03BOOHIOT CJ:l0n8Tb CO_eJ:lyro-
. I • . -

lllH8 BbIBOJ:lbl! 

1. l1ayqeHbl xapaK_TepHCTHK~ K8Mep_ npH aanonHeHHH HX HeOHOM, H00HOM C aprOHOM,. 

-.renHeM H iieo110M ·,c ren'irnM •. l1ccneJ:loaaao anHH~HE~ MHoroaTOMHbIX J:lo6aaoK H. 0, 
. · . . I · · 2 

C2HpH; CH, II CCI, Ha 'pa6oTy K~Mep. 

2. raaOBMM CMBCHM l'/e .+ 0,4% At. H 80% Ne.+ 20% 'H
0 

COOTB0TCTByIOT.,KpyTbl0 

cnaJ:lbI ·KpHablx ·acpcpeKTHBHOCTH· a aaaHCHMOCTH OT_ ape~eHH aaJ:l'ep}kKH HMnynbCa, 'ITO 6na-. 

r?npH!!TCTByeT Hcnonb30B8HHIO 8THX CMecel! ,llll!I HanonHeH~H K8Mep, pa60T8IDlllHX a·ycno

BHHX 6onbworo cpoHa. 

3. floJ:lTB0p:>KJ:l0HB. I'Hll0T038 0 38BHCHMOCTH 3cp!p0KTHBHOCTH. perHcTp8UHH 'qaCTHU B 
( ' '. J • /, 

KaMepe, OT HH~~HCHBHOCTH rawe·HHH paapHJ:l8 MHOrOB.TOMHb!MH J:lo6aa·KaMH H OT B00H'IHHbl 

CM0lll0HHSI H8'1~llbHbIX 'aneKTP~·HOB B pe~ynbT8T0 J:lHcpcp;~HH. Ha,11):l~Ho;'·~TO T8Kll0 M~Or~.;. 
' ' 

_aTOM_Hbl0 _ll06aaK·H, KaK H~'o H. c~ H aOH, ,cna6o B03):l01!CTBYIOT Ha_ apeMH ll8MHTH, TOrAa 

. KaK. J:l06aa~H · CH 
4 

. , • aanpoTHB, cymecTaeaao ElnHHIOT Ha aTy xapaKTepHCTHKY. · ,llo6aane'."' 

HH0 B Ka~epy 0,1%,.C_H 
4 

y~e_Hbll18eT Bp0MH ll8MHTH UpHMepHO B 1() paa. 

4, B Bblll0llH0HHblX Ollb!Tax llOJ:lTB0P'llHnacb HJ:l0H O B03MO:>KHOCTH Hcnonb30B8H_HSI · B 

KaM~pax· J:lo6,moK_ ;neKTpooTpnuaTenbaoro r:aaa, cn.oco6aor~ aaxaaTbIB8Tb Me):lneHHhie 

aneKTpOHbl, .tinH_ acpcpeKTHBHOro ' . ' -a' . 
nea~f a_ KaMepy 3,10 % ·eel 

4 

B03J:l01!CTBHH H8 B0llH'IHHy Bp0M0HH llBMHTH, TaK, J:l06aa-
, - . . ~ 

np1rn·OJ:lHT K yMeai;weHHIO apeMeHH naMHTH c· 16 MKCeK 

.no 1,6·MKceK. ·'· 
5. :AMnnHTYJ:l8 300KTpH'10CKHX HMriynbCOB, aeo6XOJ:lHM8H J:lnH o6p,;30B8HHSI TpeKOB 

·,. ---~. K8Mepe, __ aa~HCH.T or HX J:lllHT0nbHOCTH, 'ieM M0HbW0. J:lllHT00bHOCTb HCllOOb3Y0MblX '., 

,HMnyni.coEI, T0M_ 6onbW0 J:lOll)KH8 6b1Tb HX 8MllllH!YJ:l8, 

6 •. KaMepbl l':{OryT 3cpcpeXTHBHO pa60T8Tb npH. ITOUH)K0IIHOM J:l8B00HHH raaa. 

7~ DpeJ:lnO)K8H HOBbIII THn ane_KTp'oaao-onT11qecKoro ~peo6paaoaaTena -- raaopaapHJ:l

HbIII HC°KPO!;OI! 3n0KTpOHHO-OllTH'l0CKHJi npeo6pa30B8T00b (rl13QD), B KOTOp~M J:lnH ycH-
p 1 • . 

ne~HH. CB0TOBOr_o "?TOK8 HCllOOb3y0TCH pa:3pSIJ:l B raae. 
•, I 

10 

i.1 

I 

:\ 

r. 

1·· 
iw . 
F 

' _t'· . ,, . ,"_. ,l 
·1 '. 
' l 

. l 
j 

:\ .~ 
>l 

'-, iij' 
. ' 

i 
i 

I 
i 

, - .~ , ,, t 
\' 

~ t 
/. 

. 1 

' 3KcnepHM0HTbl C MOJ:l0n!IMH rl130fla noKaaanH, 'ITO C0'10T8HH0 B. OJ:lHOM npH6ope. cpOT 
~ . ~ ,. ' ' . { ' 

J:lEI H. paapHJ:l8 B raae ll03B00!18T C 6onbWOI! rH6KOCTblO ynpaanHTb K08cj:,cpHUH~HTOM y 

'"CseTa. 

8. BbmOnHeHHbl0, HCCn0J:lOB8HHSI pa3p!!J:lHblX H HCKpOBblX K8M8p ll03BOOHOH, Hcnom 

aTII_ KaMepbI a cno)KHbIX aKcnepHM0HTax no uaMepeHHIO KoacpcpHuneHTOd ·cunHoaol! KOPJ 

Ha.ny'IK0 ~pOTOHOB_OT ycKOpHT00!1, 

9. l1aMepeH K03cpcpHUH0HT CllHHOBOI! KOppenHUHH C B ynpyroM p -P pacce11m 
. ' 0 • KP . 

aHeprHH 660 M:3B noll yrnOM 90. a c.u:M,: CKP • + 0,22·: 0, 18. 0TCIOJ:l8 cne):lyeT, 

KOMnneKCHbIX K08cpcpHUH0HTOB e H d 8MnnHTYJ:lbl P-P. . paaH OCTb cpaa 8 - 8 
, . . e

0 
d . _ 

HHS! llOJ:l yrnoM 90 6onbW0 HynH C aepOHTHOCTblO 0,9 • 

10. ~3M8p0Hbl K03cpcpHUH0HTbl cnHHOBOl! KOppeO!IUHH cnn H CKP B -ynpy_rOM p -i 

ceHHHH npH aaeprHH 315 Maa noJ:l -yrnoM 45° a c.u.M. KoacpcpHUH0HTbI paBHbl :· 

cnn a.+ 0,90 : 0,51, C ~ + ·o,74 + 0,51. 
KP. -

11. C y'leTOM nonyqeHHblX aaaqeuHII C H C Bbmonaeu cpaaoBbll! aaanHa , p-u Q : 
ceHHHH npu a11eprHH 310 Maa, A11anHa npHaen K 11eK0TopoMy HaMe11e11u10 cpeJ:lHHX

1 

all 

HHI! cp830BblX CJ:lBHrOB, p -aonH BO,BTOpOM ~a6ope; pa11ee· onpe):leneHHblX B pa6oTe
1 

12 •. nony'leHHbl0 ~ aKcnepHM0HTe 3H~'l0Hll!I .K03cp¢HUH0HTOB C II C . np11 sue . . . . = Q 
315 MaB CBHJ:l0T00bCTBYIOT B ll0llb3Y. ne~BOI'O Ha6opa 'cpa30BblX CJ:lBHrOB, 

·nHTepaTypa 

-· 
1, B. BnaJ:lHMHpcKHil, 51. CMopoJ:lHHCKHII. AAH CCCP, !mi, 713· ( 1955). 

. . - - ' ' 

2. H.Stapp, T,I. Ypsil,u;tis. Phys. Rev,, 105, 302 (1957). 

3, IO,M. KaaapHaoa, 11.H. CHnHH, )K3T<P, 1§.. i385 (1962h DpenpHHT 0115111 P

,lly6aa, 1962, 

4, I.W.Keuffel. Rev. Sci.Instr,, 20, 202 ( 1949). 

5, A.A. T11nKHH, DT3, §., _51 (1956). 

6, M.M.Conversi, S.Focardi, C.Franzinetti, A.'Gozzini, P.Murtas. Nuovo Cimento, 1:r_ 234 ( 1956 ). 

7, S.Fukui, S,Miymoto. Nuovo Cimento, !_!! 113( 1959), 

8. A.M. roaopoa, B.11. HHKaao'poa, r. DeTep, A.ct>. DHcapea,- X. Doae. DT3, fL·, 
( 1961 ); Proceedings of an Interational Conference on Instr. for High-Energy Ph 

Berkeley,p. 174, 1960, • 

(06;opab1i! llOKnaJ:l A".i1. AnHxaaaaa H M.C. K6ao):laeaa). 

9. G,Peter, A.A. Tyapkiu, A,Pisarev, Tzou chu Lyan,~. Nucl. Instr. Met., 20, 201 ( 1963) •. rroceeding• 

1962 Conference on Instrumentation for High-Energy Physics at CERN, 

'10; 11,11. rpoMoaa, B.11. HHKallopoa, r. DeTep, A.ct>~ f!i,capea. DpenpHHT Ol1Hl1 
P-1498, ,lly6aa, 1964; Hanpaaneao a DT3. 
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.<"3_KCDep~M0H.Tbl_ C MO.llemIMHTl130fla DOKB:;!anH, 'ITO CO'ieTaHHe B, O.llHOM DpH6ope cpOTOKaTq~ 

, .. .08 H pa3pg.o.a a raae .noaaon.aeT c 6onbwo,A ra6K~cTb10 ynpa~nBTb Ko~#~u«:?~ToM ycHneHHSl ,· 

8. 8htnOnHeHHbie Hccne.llOBBHHll paapll.llHblX H HCKpOBblX KBMep D03BOnHnH, HCDOnb30B8Tb 

'9TH, KBMepbl B cno:>KHbIX 9KCnepHMe}IT8X no H3MepeHHIO K03cpcpHnHeHT0.3 'cnHHOBOl! KOppenll!l~H 

9. 11aMepeH KO~cpcpHnHeHT CDHHOBOl! KOppenll!lHH CKP a ynpyroM P-P. paccel!HHH npH, 

9HeprHH 660-Msa 00.ll yrnoM 90~ B c.n.M.: C - + 0,22·: 0,18. 0TCIO.ll8 cne.llyeT, 'iTO' .'· , . Kp 

p83HOCTb cpaa 8 - 8 
. • d 

KOMnneKCHbIX K09cpcpH!lHeHTOB e H d BMDnHTY ';!hi p -P . pacce>1· 

HIil! 00.ll yrnoM 90° 6oni.we Hym1 C aepOllTHOCTblO 0,9. 

'• 
10. 11aMepeHbl K09cpq:JHnI!eHTbl CDHHOBOJ! KOppenll!lHH C II C B -ynpy_roM p -P pac.;. 

. 
0 

nn Kp 
·ce>1HHH npH sneprHH ·315 Msa DO.ll ,yrnoM 45 B c.u.,M. KoscpcpHuHeHn,1 paBHbl :· 

cnn •,+ 0,90 ! 0,51, C • + ·o,74 !. 0,51. 
Kp 

II. C yqeTOM nonyqeHHhIX auaqeHHl! C
00 

H CKP Bhmonueu cpaaoBhll! auanHa , p..:.p pac· 

Celll!Hll npH 9HeprHH 310 MsB, Auan_H3 np1rnen K HeKOTOpOMY H3MelleHHIO cpe.llHHX a11aqe

HHJ! cpaaOBblX C.llBHrOB p -sonH BO BTOpOM ua6ope; pauee· onpe.lleneHHblX B pa6oTe
131

, 

12, TTonyqe11Hbie ~ SKcnepHMeHTe auaqeHHll K09cpcpH!lHeHTOB C u C · · npH 
nn. Kp 

315 M9B CBH.lleTeObCTByic,T B DOnb3y nepBOrO J!B6opa 'cpa30Bb!X C.llBHrOB, 

1. B. Bna.llHMHpCKHA, fl. CMopo.llHHCKHJ!, .UAH CCCP, lllli., 713· ( 1955), 

2, H,Stapp, T,l,Ypsilantis. Phys. Rev,, 105, 302 ( 1957), 

9HeprHH 

, 3, 10,M. Kaaapuuos, 11.H. Cunuu, )K8T<P, 12' 1385 ( 1962}; DpenpnHT 0115111 P-1011, 
,Uy6ua, 1962, 

4, I, W,Keuffel. Rev. Sci, Instr,, 20, 202 ( 1949). 

$, A.A. Tl!DKHH, TTT8, 2, _51 (1956). 

6, M,M,Conversi, S.Focardi, C.Franzinetti, A,'Gozzini, P,Murtas, Nuovo Cimento, 4? !!34 ( 1956), 

7.S.Fukui, S,Miymoto. Nuovo Cimento, 11, 113(1959), 

8. A;M; rosopoa, 8,11. HnKaHopos, r. TTeTep, A,<P. TTHcapes,' X. noae, TTT8, EL·, 49 · 
( 1961); Proceedings of an lnterational Conference on Instr, for High-Energy Physics at 

Berkeley,p. 174, 1960,. 

(06;opHbIJ! .llOK~B.ll A·,i-f. AnHxau,rna u M. C, Koao.llaesa), 

9, G,Pet~r, A,A, Tyapkin, A,Pisarev,'· Tzou chu Lyan,~. Nucl. Instr, Met,, 20, 201 ( 1963). ~roceedings' of the 

1962 Conference on Instrumentation for High-Energy Physics at CERN, 

., 10; \-1,11, rpoMOBa, 8,11, HHKBHOpOB, r, DeTep, A,<P·, TTHcapeB, ripenpHHT 0115111 
P-1498, 'Jly6ua, 1964; Hanpasneuo B TTT8. 
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aKcnepHM8HTa no 
11 CKp· 1,2,3 

4,5,8 

HSMepeHHIO KOacpqJHuHeHTOB cnaHoaol! KOppe.JUIUHH 
-cqeTqHKH.coanatieH111!; . 
-cqeTqHKH 8HTHcoanaaeHHII. 
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wnx Maineasix •. , 8) .,.PB!=ce~HHe 'npOTOH~B 1(a · WlroMHHHH npH :~sePreu 265 /Mas; ~ 

·- 6) P~~<?e~!1ee l nPo:ro!f-OB 'Ha Yrn~po.o.e npe sa8prHH :29, Maa;; CrmowHble 
,'·~ !3:bl8 IlP~:JO~0Hbl. 


