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YIIPYroE PACCERHID; IIPOTOHOB HA ]{EliTOHAI B OE.JIACT>I BllCOIGIX SHEPI\lA 

~.c.so~uH, ~.~.Kzpz~~o:sa, B.A.HHKH~HH, B.A.C:szpUAo:s, M.r.ma~paRo:sa 

B Bac~OHll1el! pac5o~e coo6li18MC!i ;~taJII>Hel!mze pesy~uaTu zccne;~to:saBHH ynpyroro pd paccea

HIIllt,Ba uanue yrH!l B HH!rep:sane 3Beprzl! I-!0 rs:s /!,2,3/. 0nHT npOBO;ltlllliClt ue~O;ltOU 1 B KOTOpou 

perHC!rpHpyeTCH M6;ltli6BHilll ;lt6l!TOH OT;lt8'1llll OT IIHJII6HII-WI6BKII! H3 B6ll1eCTB8 (C]}2 )n • 11CCJie;7tye

Wll ;ltHanasoB KBa.JtPBTOB nepe;~taBBux zunynr.co~ 3.!0-3< / t / < 0,!5 (rs:sjc)2• CTaTHCTH'IlecKaa 

OmH6Ka H311epeHHH ;ltH~peHD;I'I8Jll>HOrO ceqeHHH COCT8BliH6T 3%,. TO'IJHOCT:& a6COJIDTHOrO KOHII!TOpll:pQ

BBBHH- 7% •. 

ECJIH npe;ltnOJIOEHT:& 1 '1JTO BK~S;lt CDHH038BHCHli1KX 'IJlieHOB B 8llnliH~Y;ltY pacceHBHH HeBe~HK1 TO 

UOEHO :suq~Clii'IT:& o~Homeuue cf.pd ==.!}; ~ ~~j no ~c:ipuy~e EeTe /4/. Pesynr.TaTu noRasauu 

Ua pzc.I. BSEHO OTKe~HT:&; 'IJTO OCHOBHYD HH~OpUBll;II!D 0 BeliH'IJHH6~ ;ltBeT 06li8CT:& YanllX yrliOB 

pacceHBza, r;~te Ha6~D;~taeTca HBTep~epeBD;Hlt KYnouo:scKoro H B;ltepuoro pacceaHnll. 

CYlJ16CTB6BHilll HH~epec ~lt ~HSHKH BUCOKHX SHeprzll npe;~tCT8BliH6T BeliH'IJHH8 ~n = 
. j;~ ;r~: f~j • Mu BU'IJHC~H~H ~pn BB OCBOBBHHH ~pll8liH3ll8 1 p83BH10ro P.nay6ep011 

/5/ H P.nay6ep011 B ~pBHKO /6/ 8H8~0rH'IlBO TOI!Y,RBK STO C;lteliBHO B Hamell npe;ltU;7tylJ1ell pa60T6/3/. 

ilpo:se;~teu :raxxe aHanzs aKcnepzueuTan:r.umc ;~tauumc no pd,pp znp paccea:sHD ua ocuollaBHH pas

liii'IlBUX uo;~tenell ;~tel!Toua. Cpa:sueuHe pesyn:r.TaToB sToro aaanzsa c TeopeTzqecKHliH pacqeTauH no 

;ltHCnepCHOBHUII COOTBOmeBHHll /7/ H COrliBCHO nOliDCBUII UO;lte~Hll /8/ liQJI[BO BH;lteT:& B8 pzc.2. 

~ H T e p a T y p a 

I. B.A.HHKHTHB H.;ltp. ilTS,~ 6, !8, !963. 

2. ~.~.KI'IpHJiliOll8 H ;~tp. XU ue~yuapO;ltH8fl KOB~epeBD;HH no ~ll3HK6 llHCOKHX SBeprHII 1 

.l{y6aa, !964. 

3. ~.c.so~zu H ;~tp. IST~ (DBc:r.ua :s pe;~tBBD;HD) T.m1:sun. !,!966. 

4. H~A. Bethe. Ann. Phys., 2J 190 (1958). 

5. R.I.G1auber. Phys. Rev., 1001 242 (1955) • 

6. V.Franco, R.I.G1auber. Preprint LYman Laboratory of Physics Harfard, Univ. Cambridge. 

7. A.A.Garter, D.V.Bugg. PesePWOPAOllCKaa na6opaTopua,uPenpHHT RPP/H/!2. _· 
8. V .Barger, M.01sson. University of Wisconsin .• Preprint. 
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,llBOill!AH IIEPE3APMKA AMisoHOB c SHEPI'11Etl 50-I76 Man B ~OTOS!.IYJ!bCIIII 

D.A.EaT,Ycon, C.A.EyHHTOB, B.M.C~opon, B.A.flp6a (OR!I3-A16Ba) 
r~ROBB~e~ E.B03HfiHY 1B.MBxyx (Yn~epcarer HK. Kyau-!lccu) 

llpa npocuorpe.auyXDczoBHHX xauep 6uxo aapera~xpuponauo 500 co6ura~ ~Bo~uo~ nepeaap~

xun:= K630HOB Ha ~pax B ~OT03UJXDCHHo 

Ha ocuonaBHH 3THX cnyqaen uauepeHH nonuue ceqeHHH ~H mecra auaqeua~ aueprua B HHTep

nane or 50 ~o I70 Man. 

Ha6nv~aerca noapacxauue nexuquHH nonuoro ceqeuua c pocrou sueprHH nepnuquux ueaouon. 
~-Oxueqaexca, qxo ceqeuue ~BonBon nepeaap~xu ~ -ueaonoB no nceu accnenyeuou 

HHTepnane anepra~ ocraerca HRKe, qeu ceqeHue ~BO~Ho~ nepeaapHAKH$C~ueaouon. 

llauepeHH raxxe auepreraqecxae u yrnonue pacnpeAeneHHH BTopuquux ueaouon. 

B pa6ore npane~eBH peayXDraru pacqeron accnenyeuoro nponecca no cxeue nocxe~onaTenDHHX 

coy~apeuu~ c HyKnoHauu ~pa. 

METOn ~OTOSMYRBCH~ B IIMTIYJ!bCHOM MArHHTHOM TIORE II ErD TIPIIMEHEHIIE K HCCREnOBAHIID 

R]EPH~ B3AHMOnEtiCTBH~ B~COKO~ SHEPrMII 

n.A.ranCTHH, r.E.~aBOB, M.II.TpeTDHHOBa, M.M.qepBHBCKu~. M.H.mep6aKOBa 

06nyqeBH6 ~OT03UJXDCH~ B npOTOBHOK HnH Ue30HHOU nyqxe npu Hanuqaa CHXDBOrO HKnynDCBO

ro uaruuxuoro noxa (--200 xa) noanonaer cy~ecrneHHO pacmapHTD noauoxuocTH onpe~eneHHH oc-
• BOBHHX xapaKTepUCTHK ~epBHX B33HMO~e~CTBH~ He TOXDKO no cpaBHeBRD C ~OT03KYXDCHHKH B OT-

cyiCIBHe uarBHTHoro nona, uo n·uexoropux oxuomeuaax a no cpanueuuv c ny3HpDKOBHUH xauepaun. 

nna OpHeBTHp~BKH B_~OqBOCTHX H3U6p6HH~ OTMeTHU, qro npH ~HHax CXe~OB I CK TOqfiOCTH 

~OCTHraDT I5-2Q% no HMnyXDCaM OT~enDHHX qaCTHU1 5-7% no 3~KTHBHHU uaccau He oqeHD THXeXHX 

HYKXOHHHX H306!ip H ~ 2% no HOHH33UHfiKo 

HamH HccxeAQBaHIIH npono~MIICD ua IO xpyrxux BUJXDCHOHHHX cnoax r11na l!nD~OPA G 5 I {i 6cll1 

TOR~Ha 600 UK/, oOnyqeBBHX B UEPHe nyqxou npOTOBOB C HMHYRDCOB 24 raB/C. Bcero 6H-

XO uauepeuo oxoxo ISO anea)t Tl!na~ ..:;3, N:J ~ 1 , npHqeu onpe~eneHI!H r.uaa.llacc llHmeue~ no
xaaanH,qro TOXDKO npl! llHOllteCTBeHHOCTHns~Jl'npUil6CD B331!MO~e~CTBII~ 6onee qe11 C O~HHM fiYKXOHOII 
~pa CTSHOBHTCH cy~eCTBeHHO~. 
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PaccuoTpeHH paana~HUe xapaxTepacTaKa, noaBonnD~ae paarpaua~~ Baaauo~e~CTBHB nepn~e

~ecKoro n uenepn~p~ecKoro !ana. lloKaaauo, ~To nepa~epnqecKne co6HTRB oTnH~SDTcH B cpe~

reu npauepHO B~Boe 6onee HH3KO~ UHOEeCTBeBHOCTbD H no~TH nol!HUU O~CYTCTBBeK KOS~~a~eHTOB 

>eynpyrocTn, npeBumaD~ 7Q%, 

1i3YqEHJdE UPOUECCA :ZUil~PAKUilOHHOia I'EHEPAUilll ~CTI'IU HA H1!PAX METOllOM ~OTOOMYJI!>CI'Iil 

B MArHilTHOM UOJIE 

r.B.lK.l!aBOB, B,I.!,MaxcalleHKO, ll.ld.TpeTb!!KOBa, M,M,qepHHBCKB~. M.H.ll!ep6aKOBa 

~oToauyXDcHH, sKcnoHapyeuaa B HKnyn»cnou uarHHTHOK none,o6ecneqaBaeT peracTpa~HD ca

Wlt He3Ha~HTBnbBHX BOB6yz~eHH~ OCTaTo~oro ~pa, C O~HOJl CTOPOBH, HaA8SBHe H3MepeBHH R ~eB-
! • 

TH~HKaUHD BTOPR~BHX-3apBZeHBHX ~aCTH~t C ~yro~, JdanozeHH peayXDTaTH, nony~eBHH8 Ramen rpyn-

non sa nocne]!Hile ~Ba ro~a, B 9CHOBHOII np11 o6pa60TKe auyXDca~, oClnyt~eHHHX 11 UEPHe 11 

~arHHTHOII none ISO Ka npOTOHaMH c llllnyl!bcou 24 n 2! raB/c. Auanaa pacnpe~eneHH~ no Ben~llHe 

5=l:sinqnoaBOl!Hl! o6uapyliilTb. aa6uTOK cnyqaell c s..:..A-~ ]!liB "~llCTHX" cny~ae11 Tl!na 0 + 0 +3p 

(6ea ~pa OT~a~n 11 aneKTpOHHoro cne~a). B 3 oTo6paHBHX no S cny~aax us I2 cpe]!a aapHEeBHHX 

qacTII~ neT npoToHa, a 11 2 cnyqaax, BOSIIOJIHO uan11qlle .1L
0 

-ueaona ( Lp;_ < 0,75po ), 

Onpe~eneHU S~KT~BHHe llaCCH CIICTeKH, ]!I!CCO~I!HpyD~ell Ba 3 ~aCTil~ (f19~= I,5 rBli/C~), H 

cooTBeTCTBYD~I!e auepreTI!~ecKI!e noporn nponecca ( I3 n 23 ra11 ua nerxnx a TBZenux ~pax, 
. 2 

COOTBeTCTBBBHO), XapaKTep pacnpe~eneBII!I 12 OT06paHHHX cny~aeB no BBl!R~Be ,(). ~aeT yKa3aHHe 

E8 H36HTOK Ha~ "~OHOIIn· 11 06naCTR ~2 

< 0,2 (rBB/c)2, KOTOpouy·coOTBB!CTByeT cpe]!HBB ~l!RHa 

npoGera ).flu~':' 50~~g IIBTPOll. 

HEYUPYrnE llllOH-HYKJIOHHb!E B3AilMO,l{EiaCTBilH llPil 3HEPTIUl 17 I'SB 

3.B. AHsoH, A.X. BI!Hli!1KI!ll,. M, ldsClacapos, R,C, CTpeJiht(OB,. lK.C. TaKI!Claes, H,.H. llacHR!tOB, 
U.-ld. lliaxoBa 

Jday~anl!Cb Heynpyrne ni!OH-HYKJIOHHHe B3aRMO~eJlCTBI!H 1 OC5p830llaHHUB ll ~epHO~ SyYJibCI!H Ha 

c:Bo6o~HUX n KBaSl!CBOC5o~ HyKnonax. Bcero Guno Ha~eno 448 cliY~aeB. Pacrrpe~eneune no ~nc

ny ~en S!HX B3aHIIO~ellCTBRJl ~pe]!CTaBJieHO B Ta6n, 

2 4 6 8 IO I2 3 5 7 9 

% 26±3,4 35f4,8 23±3,2 I2±2,3 2±9,9 2±9,9 57±5,I 24±3,3 12±2,2 7±I,8 
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BonmaH ~Ol!H 3-n~eBUX COC5UTRll, BepOBTHO~ oC5yCl!OBl!eHa KOrepeH!HUII B3aHKo~eltCTBHell 1C
·lle30HOB Ha ~pax ~0T03MJ1lbCHTI, 

~eHTli~IIKS~RB ~8CT~ npOBO~I!l!aCb C OOIIO~D ll3118peHHH HOHH3a~Hll 1 IIHOrOitpaTHOrO pacceBHRB 

n· b- aneKTpOHOB, AAH qaCTH~, Rllell~ yron norpyzeHHH B MOCKOCTII. BIIYl!bCHH 6onme 8~ B"BO~n

CH CTaTHC!a~eCJtRJl Bee. 

YrnoBoe pacnpe]!eneHaeJl- uesouoB acnuuerpz~o c npen~ecTBeHHUU EUneToll 11nepe~ 11 CUM. 

C!eneHb acHUMeTpHll ~B RHX n~aeT C pOCTOII IIHOXeCTB~HHOCTRo 

Yrno11oe pacnpe]!eneune npoTOHOB TaKJie acHUMeTpa~o, npaitTH~ecKH no~TR Bee npoTOHU ne!aT 

nasa]! B CUM • 

B nunyl!b.cHoll pacnpe~enennn npoTOROB HlleeTCB paa:~:n~e 11 cneKTpax ~na ni!OH-HellrpoRHUX 
,; ~ 

H DHOH-npOTOHHHX l!SaHMo~encTBHit, B ~eTHO-ny~eBHX B3aHIIO]!ellCTBHHX (2tp) npeo6n~aDT npOTQ-

HH C 60UmHMH Hllnyl!bCaiiH B CUll, a ll H.B~eTRO-ny~eBUX cltn)- C IISJIIDLII, 

COOTlleTCTli6HHO Cpe~HHn llllnyl!bC npOTOHOB ns'Jlp ll3aaMO~ellCTBHll pa:seH 1,58±91 06 rsli/C 1 

a 111ln.- 0,8±9,04 rsll/c. 

BH~ Hllnyl!~CHOrO pacnpe~eneHHH npOTOHOB HS~liBSHIIO~e~CTliHll.B OCHOBHOII cornacye!CR C 

]!aHHUIIH1 DOny~eHHUIIH Ra nyaupbKOBUX liO]!OpO~HHX Kauepax ·fif, He6ol!bmoe OTHH~He, KOTOpOe~na

XO~HTCH B npe]!enax OWHOOK 1 OTROCHTCR K BUCOKOSHeprH~Oi ~aCTH npO!OHOll 11 ACK~ STO pasnR~He, 

ll03110l1IIO, CBHSaHo C Tell, ~TO ~eHTH~HltS~H liHCOltOSHepr~BHX npOTOHOll 11 nySHpbKOBilX Kallepax 

·aaTpy]!HeHa, a TSKE6 T81l, ~TO ~8CTb~ll3aRIIO]!ellCTBHJl B ~epHHX SyYnbCRHX npOHCXO]!~T He H8 

CliOOO~HHX, a Ha CBB38HHUX ll ~pe HY!tl!OH8Xo CyllllapBUll Ee cneKTp npOTOHOB H3 liCeX OHOH-HyK

l!OHBHX B3aHIIO]!elicTBHll HlleeT ~Byxrop6yD CTpyKTypy, Han~He BTOporo JlaKCHKYlla o6yCJIOBl!eHO 

11 ocHOBHOII npoTOHaMll as ni!OH-He~TPOHBHX BaaHMoAeltcTBH~. 

! H T e p a T Y p a 

I, J.Bartke, H.Piotrowska, A.Trabuoco De Marco. Acta Physica Polonica, XXVII, 668, 1965. 

llCCJIE,l!OBAHI1E HEYUPYTIIX P-P B3AldMO,l!EilCTBHil llPJd SHEPrldld 20 I'SB 

S.r.Booc, K,r,Sall~ell, H.ll.llaBJioBa, r.H,PycbKi!Ha, I.C,TaKnC5aell, 
· P.A.TypcyHOB • 

B ~epHHX auyncaax, oC5ny~eBHHX 11 UEPHe npoTOHaiiH c P=I9,8 rBB/c, npoBe]!eHa n~eHTH

~HKa~B liTOPH'IHHX ~aCTR~ H3 300 2-4-6 - ny~el!HX B3aHII0~6~CTBHli, Cpe~Hee ~RCJIO npOTOHOB Ha 

·BaaHIIO~e~CTBHe (<np> = 0,8) He 38BHCHT 0! HaC5n~aellOJl IIHOEeCTBeBHOCTllo YrnOBOe pacnpe~ene• 

HH8 npOTOHOB peSKO 8HH30TPOHBO, CHIIIIeTpR~HO H CJia6o JleHH8TCH C yBeJIH~eHHell IIHOJieCTlleBHOC!H, 

RunyXDcHU~ cneKTP npOTOHOll 11 CUM ~ecTB8HHO ueHHerca: 11 6-ny~el!HX coGu!HHX npeoC5n8]!aD! · 

11aiwe HllnyUCU 1 a 11 2-JI~eBUX COC5HTHHX HSC5l!D~aDTCB npOTOHU C 60XDmHIIH Hllnyl!bCaJia, 
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PaCCKOTpeBH paann~HUe XSpSKTepRCTHKH, nOSBOJ!RD~He paarpaBH~~ BSSHMOAe~CTBHH nepn~e

p~ecRoro R Benepa~p~ecRoro TRna, fiOK838B0 1 ~TO nepn~epnqeCKRe C06UTRH OTJ!H~SDTCH B cpeA

ueu npnuepBO BAB09 6onee HHSKO~ UHOEeCTBeHHOCTDD R noqTa OOJ!BHU O~CYTCTBHeU K03~H~eHTOB 

HeynpyrocTn, npeBumaD~ 7Q%, 

HSYqEHHE nPOUEQCA nH¢PAKUHOHHO~ rEHEPAUHH ~CTHU HA HAPAX METonoM·¢OT08MYHbCH~ 

B MArHHTHOM nonE 

r.E.I.JlaHOB, B.IA.MSKCHlleHKO, ll.li.TpeTDHROBa, ll,!.l,qepBHBCKal!, M.H.II!ep6SKOB8 • 

eoToauyX&oRH, sKcnoBnpyeuas B HllfiYX&CHOII uarHHTHou none,o6ecne~aBaeT perncTpanHD ca

UHX HeSHaqaTeHDHHX B036YZAeBnl! OCTSTOqBOrO HAPS 1 C OABOI! CTOpOBN 1 BSAeZBHe HSMepeBHH H UAeB

Ta~HKSllHD nopn~HHX-sapRZeHBI:lX ~acTnn, c APyrol!, Hsnozemr pesyX&TSTN, nonyqeBHNe Hamel! rpyn-

nol! sa nocneABMe ABa roAa, B 9CBOBBOu npa o6pa60TKe auyX&cnl!, oOnyqeBHHX B UEPHe B 

uarnnTBOII none ISO xa npoToHaua c nunyX&cou 24 n 2I fsB/c. AHanns pacnpeAeneHnl! no Ben~HBe 

s=L:sin~noaBonnn o6Hapyltau· ns6HTOK cnyqaeB c s~.A-}$ All& "qncTHX" cnyqaeB Tnna 0 + 0 +3p 

{6es HAPS OTAS~ H aneKTpOIIHOro ClleAa), B 3 OT06paHHHX no $ cnyqafiX as I2 cpeAH sapHlteHBHX 

.~acTnll neT npoTona, a B 2 cnyqaftX.BOSI.IOlltHO Hannql!e :J[
0

-11esona ( Lp._< 0,75po ). 

OnpeAelleBH S~eKTHBHNe USCCN CHCTeMH, AaCCOUHapyD~el! H8 3 ~aCTHUH ( f19~= I,5 fsB/Cf), H 

cooTBeTcTBYD~ne aHepreTaqecxne noporn npouecca ( I3 a 23 fsB aa nerKnx n TflllteHHX HApax, 
' 2 

cooTBeTcTBeBao), XapaKTep pacnpeAeneaan !2 oTo6paHBI:lX cnyqaeB no Benn~Be~ AaeT yxasaane 

Ea H36HTOH BaA 0~0HOI.I0 B 06llaCTH ~z < 0,2 (rsB/c)2, KOTOpouy·coOTBeTCTByeT cpe~HHH ~Hila 

npoGera J..3u~':' 50~~g KeTpOB, 

HEYITPYrHE UHOH-HYKHOHHHE B3AHMOB]~CTBHH nPii SHEP~H I7 rHB 

3.B. AHsos, A.X. BHHll!lKHli,. M. HsOacapos, H.C. CTpeJibllOB,. lK.C. Ta.KHOaeB, li.Jl. llacHI!KOB, 
U.li. lllaxosa 

Hsyqanncb Heynpyrne nnOH-HYKliOHBHe B3anuo~ei!CTBHH 1 o6paSOBSHHNe B HAepHOI! SI.IYJ!bCRH Ha 

cBo6o~HHX n KBasncBo6o~BHX ayKnoaax. Bcero 6uno_aa~eno 448 cnjqaeB. Pacnpe~elleHne no qzc

liY nyqel! STHX BSSHUO~ei!CTBHI! ,npe~CTSBJ!eHO B T86JI, 

2 4 6 8 IO I2 3 5 7 9 

% 26±3,4 35.±4,8 23.t.3,2 I2.t.2,3 2;t0,9 2;t0,9 57.t.5,I 24,t3,3 I2±2,2 7.t.I,8 
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EoX&maH AOJ!H 3-llyqeBHX C06NTHI!,BepOBTH0~06ycJIOBJ!eHa KOrepeHTHHI.I B38lii.IO~ei!CTBHell ~

·MeSOIIOB Ha MPSX 4/0TOSI.!YX&Ciill, 

HAeHTH~Hit8llHH ~aCTHll npOBO~HJISCb C OOIIO!l\I>D HSMepeHHB HOHHS8llHH 1 MHOrOKpaTHOI'O pacceHI!HE 

H 0- SlleKTpOBO.B, Mll qacTHll
1 
HUeD~ yron norpyllteHHB B MOCKOCTII. ByYX&CaH 6onme 8~ BBOAHll• 

en c~aTHCTnqecKRI! Bee. 

YrnoBoe pacnpe~eneaneJl- uesoaoB acHweTpnqno c npen~ecTBeHBHM BUJieTou Bnepe~ B CUM. 

C!eneHD acnuueTpHH ~n HHX nSAaeT C pOCTOI.I MHOllteCTB~HHOCTHo 

Yrno.soe pacnpeAenenne npoTOHOB TaKxe acnuueTpnqao, npaKTnqecxn noqTa Bee npoToHH neT&! 

IISSSA B CUM • 

B HUfiYJ!bCHOM pacnpeAeneHHH fiPOTOIIOB HMeCTCH pas~H~e B cneK~pax AJ!H DEOH-Hei!TpOHHUX 

H IIHOH-npOTOHBHX BSSHUOAellCTBHI!, B ~eTHO-J!y~eBI:lX BSSHI.IO~ei!CTBHBX (Jlp) npe06JISASDT npoTo

BH c 6onmlll!ll HMnynbcaua B CUM, a B aeqeTBo-nyqeBux Cfln)- c wnwa. 

COOTBeTCTBeHHO cpeAHHI! HUfiYJ!b~ npOTOBOB H3Jlf> BSSHI.IOAei!CTBHI! paBeH I,58jp,Q6 rsB/0 1 

a BJLn..- 0,8;t0,04 raB/c. 

Bn~ Hl.lfiYJI~CHOro pacnpe~eneHHH npO!OIIOB H3J4}B38HMOAellcTBHil.B OCHOBHOU COI'J!aCyeTCH C 

ABIIHWH 1 fiOJ!yqeHHWH Ha fiYSilpbKOBI:lX BOAOPOAHHX Ka14epax /I/. He6onmoe OTlla~ne, KO!Opoe·aa-·· 

XOAHTCH B npe~eJiax omn60K 1 OTHOCHTCB It BNCOitOSIIepruqnoll qacTR npOTOHOB B !CK~ 6TO pasnaqae, 

BOSI.IOlii:HO,CBH38110 C Tel.!, ~TO UAeHTa~HJtSUHll BNCOJtOSHepr~HUX npOTOHOB B fiYSNpDKOBUX KaYepax 

·saTpJAHeHa1 a Talt%e Tell, ~TO qaCTb1GQB38HKO~ellCTBHI! B HAepllllX SMJXLCHBX npOHCXOA~T ne Ha 

CB060~HHX, a B8 CBBSSHIIUX B MPe HjltJIOHSX, CyMUapnul! llte cneKTp fiPOTOHOB as BCeX UHOH-IIJit

llOHHHX BSSHUO~ei!CTBIII! mueeT AByxrOp6yD CTPJKTYPY• Hanii~He BTOporo ·uaKcnuyua o6yCJIOB1!eHO 

B OCHOBHOM npOTOHai.IR US nHOH-Hei!TpOHIIIlX B38HIIOAellCTBH!l, 

B11repaTypa 

I, J .Bartke, H.P1otrowska1 A.Trabuoco De Marco. Acta Phys1ca Polon1ca, XXVII, 868, 1965. 

HCCBEZ[OBAHHE HEYnPYI">IX P-P BSAHMOB]MTBHit ITPli SHEPrHli 20 rHB 

a.r.Eooc, K,r,Sal!lleB, H.fi.fiaBJ!oBa, r.H.Pycblt~Ha, I.C,TaKa6aeB, 
P.A.TypcyHOB • 

B HAepllllX SyYJ!bCHBX, o6nyqeHHI:lX B UEPHe npOTOHauH c P=I9,8 raBjc, npoBeAeHa H~eHTH-

4/Hit8UHB BTOpH'iHHX ~aCTHll ItS 300 2-4-6 - · nyqeBI:lX B381/liiOAellcTBHI!, Cpe~Hee qzcJIO npO!OHOB Ha 

'BSalii.IO~_ei!CTBI!e (<np> = 0,8) He SSBHCHT 0~ H86lllD,llaeuol! MHOEeCTBeHHOCTH, YrJIOBOe pacnpeAelle• 

Me fiPOTOHOB peSKO SHHSOTponao, CHI.II.IeTpRqHQ I! Cl!a60 l.leHBeTCH C JBeJIH'ieHHell I.IHOllteCTBeHHOCTH, 

HllnyX&cHHI! cneKTP npoTonoB B CUM cy~ecTBeHno KeiiBeTc&: B 6-ny~eBI:lX co6uTaBX npeoC!nSAaDT · 

' IIanNe Hllnyncu, a B 2-nyqe.BUX C06UTl!BX Ha6JID~SllTCB npOTOHN C 60X&mlii.IR HUnyJ!bCSill'l. 
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YrnoBoe pacnpe;lleneHl!e k :.11eaoaoB Oonee aaaaorpolll!oe, l'lunym.cnull cneup 'JC...._ xesoaoB 

aecy~eCTBeHHO lleHHeTCH C YBel!l!qeHHeU IIHOZeCTBeHHOCTI!, Bl!;l( cneKrpa UOZHO OnHCaTD B pauxax 

CT8Tl!CTI!qecKol1 TeOpl!l! 11~ B npe;llHOl!OXeHIIII 0 qro rrpOI!CXO;lll!T Boae!yX;l(CHI!e HyKl!OHOB ](0 HSOC!ap 

c T=3/2. 

Cy~eCTBeHH8H OCOC!eHHOCTI> 8KCne.p1!11CHT8m.HOl1 Cl!TY8llHI'I COCTOI!T B TOll, qTQ npl! OTHOCI!Tel!l>

HO cHnr.IWX·BaaaMo;llellcTBI!HX ayanoaoB (xoa~11qneaT aeyrrpyrocTH B CUM ;l(l!H 4-6-nyqeBHX Baanuo

]lellcrBHll·paBeH 0,7-0,8), conpoBoX;llaD~HXCH Oom.mHUH noTepHIII! qeTupexuepaoro HKnym.ca (~a· 

4-6-;nyqeBHX COC!HTHll < Ll. 
2
">;;; 2 "fiJB/c2) t flYKl!OIW OCT8DTCII peSKO KOl!JIHIIHpOB8HHbiUI! B HanpaBJie

HHH Bnepe;ll-aaaa]l B CUM. 

B aacToa~ee Bpelll! rrpo;llonzaeTca ;llam.ael1mul1 aH8JIHa P-P-coe!urall. 

ftAEPHAH SMYRDCI'!H EP-3 

C,~I.RDC!OIIIlJIOB 

B Rae!opaTOpHII BHCOKIIX 3HeprHl1 Ol'!Hl'! C!unl! l!CIWT81W ;l(B8 OIWTHUX oe!jaa~a 118llKOSepHI!CTOl1 

H;llepaoll llJIYllr.CHI! penHTI!Bl!CTCKOll qyBCTBI!Tellr.HOCTI! (TIIn EP-3),He]laBHO paapae!orasaol1 Pa;l(Horpa

IDHqecKon naOopa:ropHen Hl'!K~l'l. 

SJIYllr.CHOHHHe cnbl! IDOPMaTa 10x20 cu2 TOJI~HHoll 400 IlK 6UJIH oe!nyqeiW npoToaauu c aaeprael1 

10 raB II _npoaBJieHbl B 8Ul!;lla.fiOBOII npOHBI!Tel!e B CTSH;llapTHOII pezl!lle RBS (pH=6,7) Oea npe;llBapl!

TeJir.Holl aaKi!ellKH aa cTeKJio. CJioH nocTynHnl!·B oOpae!oTey qepea 8 qacoB nocne oO;nyqeaaa. OT 

KaE;l(Oil napTI!l! SJIYllr.Cl!l! C!bll!O l!CIWT8HO no 3 Cl!OH, 

B Tae!nu~e npHBOAIITCH peayllr.TaTH l!CnHTaHHH. 

qyBcTBI!Tenr.aocTr. llJIYnl>Cl!l! EP-3 ~ 4812 (B·crycTKax aa 100 IlK cne;lla, aaqaaaa oT 11aroBol1 

noBepxaocra) B sosax no 20 IlK: , 

D-20 20-40 40-60. 6Q-80 8Q-100 10D-120 12Q-140 14Q-160 16Q-180 

25,7 27,6 28,6 29,5 

;t0,66 ±0,68 ;t0,69 ±0,70 

28,5 

;t0,69 

28,7 

;tCJ,69 

29,3 

;tO,'lD 

SepaoBaa Byam. (K-BO sepea B o6~e11e 1000 11X3) 

y 118TOBOll nOBCpXIIOCTI! 3,4 ± 0,09 ,, 

B cepe;llHHe Cl!OH 2,6 ± 0,08 

y rnHHneBon noBepxaocra 3,0 ± 0,08 

28,5 

± 0,68 

29,7 

;tO. 70 

l'ls11epeaaa Byana rrpoHSBO;lll!nHcr. oT cauHX noBepxaocTen c oTcTynou n11mr. aa 2-3 ~. 
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qyBCTBI!Tem.aocTr.·auynr.caa ~ 4814 aa 2-3 crycrKa 11ear.me, Byam. 11ear.me aa 0,5 aepaa np11 O;llH

HaKOBUX ycnoBHHX oOpa6oTKH. nnaueTp rrpoaBneaaoro aepaa auynr.caa EP-3 npauepao B 1,5 paaa 

KeHr.me,qell aa SyYlll>CHHX Tl!na EP-I II EP-2. 

KCCJIE,JIOBAH1!E gJIEKTPOPOIJ.lEHW! K <WTOPOJ;l!EHHH CTPA!lllliX lUCTK!I 
HA llPOTOHAX roTOOIIYlii>Cll:OHiru'd llETO.l!OII 

D. T.BOp3YJlOB, H.A.rpruilaeB, B.il.Himl!j}Opoa, H,JI,PyJti>, 
K.JI, To.1c:roB, B.H.ll!pllll.eHltO 

Tipe]lnonaraeTca zccxe~oBa:rr. reHep~ c:rpaaHHX qac:rzn B CTO.IltHOBeHJisx c npo:roaauz 

o-- ltBBBTOB I 3J!Blttp0HOB C llaltCIUaJir.BOi 3Beprzel ~0 2 faD, nOJiyq8811HKD Or JIEH8AHOro yCKOpH

:rell.ll 3JI8lttp0BOB Xapr.KOBCltOrO ifJHSHKO- TBXHJneCltOrO J:IRCUTTfa. 

JlHIIII.eTp eyqJta (' -ltBBBTOB HB ClOJ198 SO 101, 

HB:reHcliDHOcn - I012 3ltBIIBM8HTHHX 0 -lt.BaHTOB npu Euax =I700 l!:lB. B nepBOH onu:re 

T0BK0CT9HHaB D,JtltOBO,II;OpO~aJ! HKlliBBb TilDa llll-3, pa3pa00T8BB8J! !tpl'IOreBmul 07,1leJIOU: JlB3 OIDi!i, 

Cly,ltBT I?C!JIYqeHa ll7'1ltOH O -ltBBBTOB ,11,1!6119Tp0JI SO W, DpOXO)tlm(Jlll no neB:rpy Jll!lliSHII C C8qBI!l'l

ell 50x80 11.11 II ,ltJDiliOI! 250 llll, :3KyJir.Cif0HHaJ! ltau:epa pa3118p011 5 X !0 X 20 CIL D0ll811!887Cll 

BILIOtHyzl lt rpBBil IIJIII9HII )tJIUHOI! 250 11.11. C:ropOHa llJIYJir.CZOBBOA K1111.9p!l C ;l(llltiiOl! 20 Cll OplleHTit-. 

pye:rcs: no. BanpaJlJ!eHIIII nyqlta 0 -ltllaa:ros, B ltallepe Oy~y:r perHc:rpl!pOBancs pacntWJ npz 

oc:rauOBlta:x: W-MeaoBOB u pacntWJ rxnepouoB. Ha ocuoBamm onu:ra, JIJieDl!lerocs, nanpllllep, no 

paOo:re /I/ , npe,Jtnoxarae:rcs perzi:rpa.Itl!JI pacna,JtOB It ..YeaoHoB np111 !j}O&e aapm:eHHHX qacrHit > 
> I05cu+2• Bo s:ropo11 onure npu reoue:rPIIIqecltl!X ycxoBnliX, cosna,Jtac~ c nepBHK OnH:rou, 

BO;l(OpO~aa IIZmeBr. Oy,Jte:r DC!J!YqeHa nyqxou: 3JI9ltTp0HOB C 3HeprueB ~0 2 raB II C l!HT9HCZBH0C%l>D, 

np8Bblli8CI!{BB B I0-I00 pa3 HHT9HCHBHOCTr. nyqxa D -ltBaBTOB B nepBOll OnH:re, 

B C!JIHZa!mee Bp911.11 C!y,Jte:r npOB9,1t9H JI9TOlllqBcltJIII OnHT C neHOlllacTOBOII IIO,ltBJir.D BO~OpO,li,HOB 

JIIB9BI! )tJIS: BH00pa OnTI!IIaiJ>HOB XHT9BCI!BB0CTH I! ycJIOBIIA BaC!mD~BHBllo B OHllTBX npe~nOJiaraeTCB 

•ccn,Jtoaan ,li,HqxpepennxaJir.lll:le ceqeHHll, yrxoBHe 11 llllnyJir.clll:le cneK:rpll c:rpauHHX qacrHn, 

reHepxpyeKHX na nporoHax o- -ltBaBTalll! Z 3JI9XTp0Halll!. 

Jla:repa:rypa 

I. B. A.BellllltOB. B.D. rJiarOJIBB, Jl.!I?. KHpHJIJIOBa, H. H. J.lenHI!ltOBa, M. CJK, lt.JI. TOJICTOB, 

ITpenpn:r OID!H,P-434 (1959). 

!I?I!31tKO-TeXB)[qecltHII HBCTI!TyT AH YCCP ,_ 
r.Xapr.KOB. 

OO~e~enlll:ln l!Hc:ra:ry:r ~epiWX llCCJie~OBaHHB, 
r.JIYOHa. 
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rrorJIOJ!!EHHE !.!E30HOB H.J!P.Al!K H CTPYKTYPA H.J!PA 

A. O.Bal!ceallepr 

HacrOJlllllilll )tOitlta,ll; COCraBJIOR Ha OC!iOilaRJm pallor, llUHOJiliOIIlWX ll IIT3~ 3.J{.KOJII'aBOI!Ol1, 

H.B.PallHI!ml H allrOpOII ,Jt0lt11a,Jta /I/. 
H:l.Y'!elme llllJieHHlt, ll031mlt!lmlllX npl'l aa:x!la:re II03DHO!l ll,ltpOII, BBJI11erca cpe,~tcuo11 onpe,~teJie

HHII ~I,Jtepaol! crpyxrypa. B qacraocrH, nonyJ!apliWI B nocJte,Jtl!ue ro,Jtl! npoelJiella •uacrepaon• 

crpyxrypa l!,ltpa JlO:zter elan HCCJIO,ltOBaBa, OCJUt np01!31l0CU aBamt3 CllOI!CrB BrOpKqaax qacrHil, 

KcnycxaeliHX npu raxm: aa::z:Ba:ra:x. Hiles oro ll BH.JtY, liH npOH31!BJ!III K3llepenae 11acc ll'l:Opaqaax 

qacun, ucnycxaeliHX ll,ltpeKH 3li}'JIJ.CHH nocJie norJ!OlleliBa nuoaoll H JalO!iOB. 

J{JI.II 3rl!X pallor elaJia BCIIOJIJ.30!laHa 3li}'JIJ.CHI! :nma !illK~R-P It HRK~li-K, !OJlli!HiiOI! 400 Jllt 0 

pa3110p011 IO X IO Cll 0 OClJiyqeHHal! ll COOrBercrll~HX nyqxa:x CHHXP011HltliOrpoaa ORHII. 

Onpe,JteJieHHe JlacC BrOpll'llWX aapmteHRHX qacrun npOH3BOJtHJ!OCI> pa3JIH'II!Hllll KerO)lellll B 

oaBHCHIIOCrK or BeJIHQI!Ll ocTa:rOquoro npollera (cll.rall.l!llny). 

. IIpoeler nopnuol!: qacrKIIH 

R ~ I JQ( 

R~Iw 

vero~ K311epeHHa Kaccu 

KyJ!CHOBcxoe pacce.llliza (11eroJt 
nocro.IIHHOlt carurru) 
cqer QCJ!a S -qacrzn 

liOHB3anHII (cqer crycrxoB) 
Cqer qacJia 8 -qacrzn 

J{JII! ltaJIHilpOBKI! OJIYJIJ.CBH CIIOIIJlaJIJ.HO Oll.lly'IMHCI> B nyq:lte:z: .loiO,ltJI91iHHX npD%0H0Bo 3%0 Oll.Q"'OiiBe 

npOHCXO)lHJIO ROIIOCp9)tC'l:BOHHO HOCJIO OCHOBHOrO Oll~eHBB·B 11030HH0Jl nyqxe. P83)l9JI8HHO COilH-. 

TBI! aa .Jierxm: H raxeJ!HX ll,ltp& 3JIYJIJ.CBH (rpynna l!,ltep C, N, 0 H rpynna .llfJ , 8'1. ) 
np0i!3BO,ltiiJIOCI> no Olliiqi!LlJl !tpB'l:OpB.IIll xy.tCHOBCEOro llap!>epa ll HMBQI! 3JIOlt'l:p0HOB O:l:e. IIOJIY1leH

I!Lle B. 3'l:llX HCCJI8)l0BilBJIBX peayJIJ.ra:rH )l.t.ll 31!83)1; 0 Ollpa30BaHHHX 3a::z:Ba:rOll nHOHOB 0 npltll8,lt0HH 

B rallune. 

IO 

• 

I 

BrOI!JIIqi!LIO qacrB!!J! 1 B ~ .fi;qla 3JIYJII>CBH 
IIporoua Jtellrow 1'pllul 

c, 0 49.;t2 3I.;t2 20.:!;2 

.Ag, B<- 59.;ti 26.;t2 I5.:!:3 

113 rallJillllS CJI9)ly6'l: 0 qrO qucJIO npOtOHOB COCraB.tBB'l: t0JIJ.1t0 OltO.tO HOJIOBIIIHH BC8X 

nopm'lllllX qacun; ocranwe C,ltlloaap.II,Jti!He qacrHI~H - oro )leltrow BJm l!,ltpa rpuu. Ollaapy

zeawe BBJ!eBHa O)lHBaitOBO xopomo BUpaxew BO Bcex HHrepBana:x paccKorpeHHHX npoeleroB Bropnq

HHX qacun or 200 um:poa )tO 5 w. Yxasamtoe .ollcroa:rencuo oqem. BIIZHO, rax 1ta1t llCJtznaer 

· B03110ZI!Ocu Hcnaparenaoro llOXaHH3lla aroro .IIBJ!SBHn. 

coonercu~e ,JtaHI!Lle )l.t.ll JalOIIlWX aBe3)l npHBe,JteHH B re.CI.mne: 

HJtpa axyncmt 

c. 0 

.Jig.. Bz. 

C,D,./lg.,B<. 

Bro~H~e qacrmua 

p cl.+t 

44.:!: IS 

86.:!: I5 

79·.;t 6 

56.:!: IS 

I4.:!: 6 

2I.:!: 6 

T8.ICIII ollpasoH, .aro aueaze ·oxaaullaercn Dllllllll Eax JtJUI lO'lDHHHX, rex • )!Jill Jll110BHHX 

31lea.ll, xora ,JtJIB razeJ!HX uep ll llllOHHHX 31lea,Jtax ono mtpezeao CJiallee. 

!IOCJ19)lHHII 3ltCIIGpHlleB'l:aJIJ.I!LlJl pe3yJIJ.ta:rCII 0 pacCHa'l:pli!llM.li!Dl B JtOltJIB,ltB, .IIBJI.IISrCll cneitrp 

ll'l:Opllqaax qacun~ ltCnyiii9HI!IiX np:a. pacJIIBII.t8BHI!I ll.llrltliX II UZBJ!HX .ll,ltep ImOBellll, 3%0% Cl!elt'lp 

npK!!B)lBH Ha pl!CyHKe )l.II.II 38XIla:rO!l Ha .ISrltllX .ll,ltpa:x. 

PaccuorpeaHHe llHEe pesyJII>ram npe,JtC'l:aB.I.IID'l: BHrepec c roqEH speHB.II ~cnepczonnon 

rElopBH l!,ltBpHHX peax111111, paaBHroll ll pallo:rax l!.a.lliamrpo 11 B.U.KDJ!Hilacolla 121. ORa .nuaerca 

npmm:u; JtOlta3a:rOJIJ.C%1!011 CY1i18C'l:ll9HHOlt pOJIH cJ.. -qac:rHqaOrO 38XIla:ra np!! pacJ119HJI3miH Jijtep 

nnoallllll:. Jtel!:cua:renao, npe,JtnOJiarWI, uo aaxBa:r cA -qac'J:BI191! nBOHa I!B.!U!O%CS OCHOBI!LIJ( 

Hp01lBCCOH0 3%11 all'l:Dp!i BH'li!CJ!l!JIIll I!Bp0.11%HOC%1> ltCIIYCltaBII.II f 0 Q ll -t It Ha.ll!Jll!, q%0 

ll a:rou cJiyqae c xopomelt creneH!>D roqaocrl!l JtOJIEHO ~~r» uecro pa»eacrBo !lepoaraoc'l:eU Hcnyc

xanu p , d lil -t np11 aa:xllare DHOHO!l re.llllell K Sl,ltpOII yr.1epo,1ta. IIoatDJIY cpaBaeuze 

JtaHHHX, nOJIYqeaHHX np11 aa:xliare nHOHDil re.me11, c HaJmi!H ,JtaBillbm ,Jtaer ll03liODocn npo:eepxx 

arol! reopu. RallecrHHe ll Hac'l:OJllilee !!pellJI axcnepm~enani>I!Lle ,Jtlli!HHe o nHOHHHX a!lea,lta:x B 

Jfe npalle)lei!Ll ll :rallnne:/31 
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H,ltpO 
B:roputnme qac:rltll1l 

p+d t 

:Jie 77;!5 23.:!: 4 

0Hl! Ha'XO,Jtll:rC.II B XOpOllell COrJ%8.CHll C HaJIIIOOl ,ltBJIHWll! 0 3a'XBa:rax lll!OHOB JIBrltlllm .I!JtPBUlt 

:nq.n. cu. 

JionOJIHH:renBHe yxesaaxa Ha xopomee couacue HIIDX altcnapli'llo!eH:ralii>llllX Jt811BHX c 

paccxa:rpuBaeKOI! :reopuel! c.lle.JtYD:r Jl3 paccKo:rpeDa cnex:rpoB. TWt, Ha.npl!lo!ep, Ha pmc. (!!) JI 

(B) noxesex cneJt:rp ,JteK:rOHOB .11Jtep :rpu:rna. Mu BHJtRK, 11:ro a:ro:r cne~t:rp xopomo corJXacye:rca 

c npeJtClte3aHHI!IlR :reopo Jt.llll cJ.. -'18.C:rl!'IHOrO IIBXaHl!31la 3a'XBa:ra. 

JIH:rapa:rypa 

I. BallceBilepr, KOJir81lOBa, Palll!B. l3T\P, !!7:, 1226, I964j__ 

H,ltepHaa tpll3l'llta, 1, 652, I9 65. 

2. R.C.lllanl'lpo, B.M.KomllacoB, JII3T{?, ~' 270, !963. 

3. Ammiraju,Lederman. Nuovo Cimento,~, 283, 1956. 
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Puther Remarks on the Investigation of Diffraction Decar of Pions on Nuclei 

u.Krecker and P.Wrsotzki 

Forschungsstelle fUr Phrsik hoher Energien der DAW 
zeuthen bei Berlin 

Our method of investigation of the diffraction decSJ at 7.5 GeT is aescribed in 

a report on the preceding session of the eiiiUlsion committee (Dubna preprint !l"o.l!62J,l966). 

Methods for indication or selection of• coherent events are the following: 

1) Comparison of thersin ()i. distributions tor clean J- or 5- prong events with 

corresponding distributions for dirtr events (with small energr transfer to the 

nucleus) or corresponding events in the hrdrogen bubble chamber br means of stati

stical tests1). 

2) Determination of thediffraction decay cross section b7 elimination of the background 

from ~-nucleon interactions (all tracks must be measured). 

a) Comparison of the ~- distribution of olean events with energr balance with those 

of dirtr events1) or corresponding hrdrogen bubble chamber events. . 

b) Determination of the t • ~ 2 -distribution for olean events. fhe background 

subtraction goes Tia the extrapolation of the ~-neutron t-distr1bution towards 

lower t (diffraction region)2). 

fhe oompa~son of our cross section at 7.5 GeV in emulsion with that of Allard2) 

at 6 leV seems to giveo-A ~but not 6-Avf.J(as in l) at 16 GeV). The distribution 

of longitudinal moaentUIII transfer q 11 "" u•212 k •• varies with the incident momentum k. , 

because the invariant three pion mass distribution cu• ) depends not critioallr on ko 

(and on the target nucleus). Therefore it is impossible to select coherent events 

br aeans of q0« !. (see for eXSD~pie3)). The lower 111111t of the 14• - distribution 
R 

is always given br 111 + 111 , because diffraction into three pions is dominated b7 
1i: s 

p -production. 
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