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VI3MepeHVI:A "'Ap0-$11AepHb1X B3aHMOAei'ICTBMH ..... 

aHanH3Hp~~-ero AeTeKTOpOB VICnOAb30BaRVICb C4VIHTVIRRfl~VIOHHble C~eT~VIK~ 

C pa3MepaMH nnaCTMaCCOB~X C~VIHTVIJlJI~TOpOP - AHaMeTp 25 MM, TOJI~HHa -

3 MM ~'f 150 X 150 X 10 MM COOTS.eTCTB:eHHO. 

- 15 eM. 

175 CM, paCCTORHHe Me•AY 3aAa~~HM C~e~HKOM VI MHWeHb~ 

3aAaiOUIJ.1J!t C'-leT'-fHK pa60Ta.n B pe.HMe perHcTpaUHH S'IAep 

cTpo5-cHrHan .... H3MepeHHR cyMMapHoro 

aHanHaHpy~~ero c~eT~HKa. 
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PHc.l. CneKTP CHrHanos aHaAH3Hp'fiO~ero c~eT..,HKa. 

aapRKeHH4fl ..,aCTHUa He nonana. Ecnw Tenepb H3MepHTb aenH~HHbl 
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~VICRO OTC..,BTOB B nHKax, 

..,Hcno cpa6aTbiB~ aaAaiO•ero 

(HAH nonHOe '-fVICRO OTC'-IBTOB BO BC6!M cneKTpe) " 
3KCnepVIM9HT8X 6e~ MHWeHH VI C MVIWBHbW COOTBeTCT99HHO, TO CTHOWeHHe 
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ce~eHHe OT~~aeTCR OT nonHero He~np~roro 

tparMeHTaU,HH 12 C +A'"" llc, lOC, 9 C, KOTOpa51 

Ha C':fMM':f 

He npeaocxOAHT 107. oT 

no~Horo ~eynpyroro ce~eHHR /2/. HeKoTop~e ApyrHe &onpoc~, CDR3aHH~e 

C onHcaHHblM ME!TOAOM i-13MepeHH~y pacCMOTp@l-lbl B HaWeft pa60Te /1/. 

3tccnepHMeHT 

Uenb~ stccnepHMeHTa 6~no ce~~HHH + A 

Stccnepi-'l~eHTe HCnOnbSOBanHCb 

(2 7 46 H 4,92 r/cM2 ) H MeAb 

SHeprHH 500 

MHl!leHH: yr11epoA 

<7,10 r/cM
2 >. 

800 MsB/Hyt<:~OH. B 

<3,46 r/cM2 ), a~~MHHHH 
3HeprHR RAep yr11epoAa 

H3MeHR~aCb t<:p':fOH~MH waraMH H&CTpoHtcoH ':fCKOpHTeA~ 

3,31; 3 7 57 H 3,83 t<:fC) H CHCTeM MeAJieHHOro B~BOAa, 

(non~ 3,05; 

6o11ee Ment<:He 

WarH no SHeprHH npH tcaaAOM 3Ha~eHHH 0011~ OC':f~eCTSIIRJIHCb OOCTaHOBKO~ 

3aMeAJIHTeneH (nOJIHCTHpOII 5, 10, 15 H 20 r/cM
2 ) B tOK':fCe +5 KaHana 

Bn-1. Ha none 3,57 Kfc, KOTOpoe COOTBeTCTB':feT 3HeprHH yrnepoAa 840 

MsBIH':fKIIDH, 6~na npoeeAeHa npoeeptca SHeprHH RAep e KaHane 68. 

fipoeeptca npoeoAHIIaCb no H3MepeHHM yrna noeopoTa ny~Koe~x ~acTH~ e 

MarHHTHOM none lCfl-41 H Aalla 3Ha~~HHe 3HeprHH /40±40 M39/H~KAOH. 

Paa~H~He 3HeprHH RAep 8 yCKOpHTelle H 8 KaHane 68 06b~H~TC~ 

3Ha~HTeAbH~M KOJtH~E'CTSOM BE' .. eCTBa (B03A':fX 1 pa3JIH'-lHble AeTeKTOp~) S 

KaHanax Bfl-1 H 68. lo13MeHE'Hlo'le TOKa MarHHTa .5Cfi-12, 

B KaHan 68 1 

KOCBE'H~H KOHTpOIIb H3MeHeHHft 3HeprHH rry~KO~ ~aCTH~ npH ':fCTaHO&Ke 

3aMeAAHTE'AE'H HJtH npH nepeXOAE' K Ap':frOM':f peaHM':f B~BOAa ny~Ka H3 

~CKDpHTeJift. 

PeayllbTaTbl H3MepeHHH 

Ha pHc. 2 npHeeAeHa sHepreTH~ecKaR aaeHcHMOCTb ce~eHHH HaMeHeHH~ 

Cu. 

TO~KH COOTBeTCTByaT AHana30H~ H3MeHeHHfl SHeprHH ny~KOBOrO RApa npH 

~,o,o,A AJtft KaaAOH MHWE'HH 0603Ha~eHbl pE'3':fJibTaTbl H3MepeHHH npH 

BbiBOAR 0':/~Ka H3 YCKOpHTE'II~ Ha OO~ftX 3 1 05; 3,31; 3,57 H 3,83 Krc 

COOTBeTCTBeHHQ. 

Ha pHc~3 TTpHBeAeH~ 3HepreTH~ecKHe aaBHCHMOCTH eepo~THOC·TH W<O; 1) 

npoueccos, KorAa e aHaAH3Hpy~~HH c~eT~HK nH6o He nonaAaeT HH onHa 
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CE''iE'HI'I~ I13ME'HE'HVI~ 3apRAa, I<OTOpOE' S Db16pEIHHbiX 'JC.ItOBHRX HE:' 3aBHCHT 

('jr'Jlbf Bb!Jl8Ta 1 nP-pB1<pbl~aeMb12 

C'iE'T"-iHI<DM, 3Ha'iHTEYibHO 60JtbWE' 'ji""JlOB K'jJlOHOFIC!<DrO MHOT'OKpCI.THOrO H 

-ynp-yr"oro pacceRHH:A !'1Aep 'jrJJepoAa a MHIU9HH), w <0; 1) 

C)" .. E'CTBE'HHO 3aBl'IC~T OT pa3Mepos AE'TE'KTOpOB H E<3dHMHOrO paCI'TOJlOllE'HHR 

AeTeKTOpOB H MHWeHH. ll03TOM'J Ce"i2HHI'1 )"Ka3aHHbiX npou.eccoa He 

paCC'i l1Tb498JlHCb • 

.tlaHHble, npHBeAeHHbiE' Ha pHc.2, roaop1'1T o6 0'-iE'Hb cJJa0ol1 

Ha nep9b1H 

TfOCKOJlbK'J B 'jl<a3aHHOH 

05JlaCTH 3HeprHH CE''iE'HHe rrpOTOH-npoTOHHOI""O B3aHMOAeHCTBHR ME'HRE'TCR 

B 1,7 pac:~a /3/. CJJE'A'JE'T HMeTb B BKA)", OAHaKO, 

3HepreTW-iE'CKOM JU'Iana30He CE''iE'HHE' HE'HTpOH-TTpOTOHHOI""O B3aHMOAE'VfCTBHI'1 

npaKTitl'iE'CKH I'TOCTORHHO. B3aHMOAeHCTBHR RAep 

onpeAE.'JlRE'TCR B OCHOBHOM HX reOME'TpH"'E'CKHMH pa3MepaMH, a 3EIE>I1CHMOCTb 

HX OT CE'"'E'HHH 3JlE'ME'HTapHbiX npo~eCCOB (pp,np) - JJOrapH+MH~eCKaR /4/. 

HenocpeACTEeHH~H pac"'eT, B~OOJJHeHH~H no MOAeJJH /4/, B 

paCCMaTpvtsaeMOM AHana30He 3HeprHH pOCT OOJIH~X HeynpyrHX Ce"'~HHH 

yrAepoAa C 'jrAepOAOM, an~MHHHeM H MeAD~ gcero Ha 5-BX, "'TO He 

npOTHBDpe"'HT nOJl:f"-leHHbiM 3KCnepHMeHTaJlbHbiM AaHHbiM. 

B pa6oTe /2/ npHBOAJ"TC1'1 ce"'eHH)'t +ParMeHTau.~t~H 12c .. 11 C, 10 c "' 9
c 

Ha pa3JlH"'HbiX MHWeH~X npH 3HeprHRX 1,05 H 2,1 r38/H)"KJlOH. 8eJlH"'HH~ 

COOTBE'TCTB)"~~HX Ce"'E.'HHH B npeAeAaX OWH60K OAHHaKOBbl npH o6eMX 

3HeprH~x. EcJJH HcnonbaoaaTb 3TH ce"'eHH~ KaK nonpaBK'Jy nepeBOARIU,~KI 

Ce"'eHHS'I H:3MeHE.'HHA :3apRAa B I'TOJlHble He'jnp'jrHe, TO AAR yrnepoAa, 

an~MHHHR H ME'AH nOJl'j"'aeM COOTBeTCTSeHHO 790±30 M6 1 1100±40 M6 H 

1750±70 M6, "'TO xopowo cornacyeTCA c H3MepeHHbiMM HaMH paHee /5/ 

I'TOJlHbiMH He'jnp~rHMH ce~eHH~MH 

3HeprHH 3,7 r38/H'jKADH. 

< 780±.-soT 11.50±80, 1700±90 M6) np~-t 

MeAJleHHbiH MOHOTOHHbiH pOCT eeAH"'HHbl W(0;1) c yMeHbWeHHeM 3HeprHH 

RAep yrnepoAa CKOpee BCero CB~3aH C MeT0AHKDH H3MepeHH1'1. nocKOAbK)" 

npOAOJlbHbiH HMO)"AbC +parMeHTOB AApa-cHapAAa naAaeT BMeCTe C erO 

HMO)"JibCOM, a 'jMeHbWE'HHe nonepe"'HOrO HMI'T'jJibCa npOHCXOAHT ME'AJieHHee, 

OHH c 

aepORTHOCTbKI nonaAaKIT B aHaJIH3Hp'J~HH C"'eT~HK, 

KorAa 3Ta pa5oTa 6b1Jla 3aBepweHa H roTOBHJlacb K ne"'aTH, BbiWJlil B 

CBeT CTaTbR /6/, B KOTOpOH, B "'aCTHOCTH, npHBOAHJlHCb pe:3)"JlbTaTbl 

H3MepeHH~ Ce"'eHHH H3MeHeHHR 3aps:tAa B peaK~HH 12
c + C npH 3HeprHAX 
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418 1 561 1 693 H 915 M38/H~KnOH. 3HepreTH~eCKH~ XOA Ce~eHHH 1 KaK ~ B 

HaweM SKCrtepHMeHTe 1 O'teHb Cna6t!IH ( OT 670±/ Mfi npH 418 M38/H~V.JIOH 

AD 709±7 M6 npH 915 MsB/H~KnOH). 0AHaKO a6con~TH~e 3Ha ... eHHR 

ce~eHHH 1 npHee.qeHHbfe S pa60Te /6/ 1 CHCTeMaTH~eCKH MeHbiHe non~'feHHbtX 

HaMH Ha 3-4X. RpH STOM aBTOp~ /6/ HCrt0Jib30BaJIH TO ... HO TaKOH •e MeTa~ 

H3MepeHHR 1 KaK H ~- BnonHe 803MO.H0 1 ~TO ~nOMRH~TOe 

CHCTeMaTH~eCKQe pacxO.AeHHe 06~CAOBneHO HeCKOJibKO OTJIH'fa~MHCR 

npOUeAypaMH B~AeneHHR ~rnepOAH~X rtHKDB B aMnnHT~AH~X CneKTpaX H 

YCKDpHTeJIR 3a 'feTK~~ H onepaTHBH~~ nepecTpoHKy pe•HMOB B~BOAa n~ ... Ka 

H o6ecne'feHHe ~CTOH ... HBoH pa60T~ CHHXPD+a30TpOHa. 
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TpyJJ:bJ MeJK,n:yHapOJJ:HOH WKOJibl MOilO.O:bJX 
yqeHb!X no npo6neMaM YCKOPHTeJieH 
3ap~JKeHHbJX tlaCTUQ. ,0y6Ha, 1988 

Tpy,n:bJ MeJK.O:YHapOJJ:HoH WKOJlbJ-CeMHHapa no QlHSUKe T~1'KeJ1b!X HOBOB, llY6Ha • 1989. 
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TpyJJ:N pa6ot~ero cosemaHH~ no uccne.o:o
BaHHKl MeXaHH3M8 pa.O:H"BUHOHHO-HHJJ:YQHPO
BBHHOro My~areHe3a H penapaQHH llHK • 
.Uy6ua, 1990. 

2 p.ZS K • 
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HET Jll1 nPOEEJlOB B BAU!EYI EVJBJlJtiOTEKE? 

Bbl MO)KeTe nony'llwrh no no'lTe nepe'lll'!CneHHbie I-IH)Ke KHHrH, ecnH 
CHH He 6~JIH 38K838Hhl paHee • 
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Tpy,Ubl MeJK.QYHapo.uHoro coset:IBHHH no 
8118JIHTH'leCKHM Bbl'lHCJieHUHM Ha 3BM 
11 HX IlPHMeHeHH!Q B TeopeTH'leCKOfl 
~H3HKe. llY6Ha, 1985, 

Tpy,Ubl 8 Mel!<.UYHBPO.QHOro ceMHHapa 
110 npo6neMaM ~H3HKH Bbli:OKHX 3HeprHJ1 • 
.1ly5Ha, 1986. /2 TOMB/ 

TPY.Db! Me)!(.uyaapp.uHolf lllKOI!bi no HeflTPOHHOI1 
~H3HKe. AnyrnTa, 1986, 

TpyJJ:bl 8 MeJKAYHBPO.UHOro cosentaHHH no 
npo5neMaM KBBHTOBOfi TeOpJH1 IIOJHI. 
AnymTa, 1987. 

Tpy.Ubl n MeiK.UYHBPO.O.HOro CHMII03HYM8 no 
flp06J1eM8M B38HMO.QeflCTBHH M!QOHOB H OHOHOB 

4 p.OO K. 

7 p,35 K, 

4 p,SO K, 

3 p.SS K. 

C Be!Jl€CTBOM • .Qy5Ha, 1987 4 p,2Q K. 

Tpy.Qbi IV Me*.O.YHapo.QHoro CHMnOaHyMa no 
H36paHHblM npo6JieM8M CTBTHCTH'leCKOA 
MeXBHHKH, '.lly5Ha 1 1987. 5 p,20 K. 

Tpy,Ubl MeJ«.UYHBPO.O:HOr'O COBel'I8HHH "MeX8HH3Mbl 
BblCOKOTeMnepaTYPHOA CBePXIlPOBO,O:HMOCnl" • 
.lly6Ha, 1988. 1 p.SO K. 

TPY.Ubl XI I I MeJKnyuapo,o:ao ro CHMnOaHyMa 
no H,O:epHoA 9JleKTPOHHKe. Bapaa,1988. 4 p.30 K. 

TPY.O:bi ceMHHapa "rpaBHTBllHOHHaH saeprHH 
H rpaBHT8l\HOIIHb!e BOJIHbl11 

• .lly6ua,1988. 1 p.1Q K. 

TPY.O.bi pa5o4ero cosemaHHH no pa3pa5oTKe 
H C03,r:taHI-J!Q H3J1Y'l8TeJIH H .UeTeKTopa l'P8BH
TaiU10HHb1X BOJ1H. ily5Ha, 1988. 

Tpy.o;bi XI Bcecoro3Horo cosemaHHH no ycKopH
TeJIHM 38PHJKeHHb1X qaCTHU, lly5Ha,1988 

p.60 K. 

/2 TOMB/ 14 p.35 K. 

Tpy,Ubl II MeJKJJ,YHBPOJJ;HOro cosen~aHHH no 
lll1KJ10TpOHaM H HX npHMeHeHHIO. 
EexnH, 4CCP,1989, . 

TpyAw CosemaHHH "PeuopMrpynna-86". 
fly5Ha, 1 986. 
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nO ~H3HKe TH)I(eJibiX HOHOB. )ly6ua,1986, 

4 p.OO K. 

4 p,45 K. 

7 p.lO K. 



A8paMeHKO C.A. M AP- Pl-90-554 
CeYeHM~ 83aL-1MOAe~CT8M~ 12C c ~gpaML-1 
8 L-1HTep8ane 3HeprL-1~ 500-800 M3B/HyKnOH 

npL-180/l,~TC~ pe3ynbTaTbl L-13MepeHL-1~ CeYeHL-1~ L-13MeHeHL-1~ 3a
p~ll,a npL-1 CTOnKHo8eHL-1~X ~gep yrnepoga c C, Al ., Cu 8 L-1H
Tep8ane 3HeprM~ yrnepoga 500-800 M3B/HyKnOH. :3Heprem
YeCKa~ 3d8viCL-1MOCTb ceYeHMi1 OYeHb cna5a~. nonyYeHHble IJ,aH
Hble xopowo cornacytoTc~ c !113MepeHL-1~ML-1, 8binonHeHHbiMM npL-1 
3HeprM~ HeCKOnbKO 138/HyKnOH. 

Pa5oTa 8blnonHeHa 8 na5opaTOPL-1L-1 Bb!COKIIIX 3Heprlll~ Ot.1Ht.1. 

Coo6meHHe O;oeJlHHelmoro HHCTHTyTa "JlOPHbiX HCCJie):IOBaHHii • .1ly6Ha d 
nepe80A a8Topo8 

Avramenko S.A. et al. Pl-90-554 
Cross Sections of the 12c - Nuclei Interactions 
at the Energy of 500-800 MeV/nucleon 

Charge changing cross sections were measured for 12C 
nuclei on C, Al and Cu targets in the energy range of 
500-800 MeV/nucleon. Energy dependence of the cross 
sections is very weak. The data are consistent with the 
cross sections at the energy about some GeV/nucleon. 

The investigation has been performed at the Labora~ 
tory of High Energies, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1990 
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