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SUMMARY 

The carbon analyzin« power for polarized protons has been 

measured as a function of the proton scatterin~ an~le. The measure

ments .were made by observin~ the azimuthal scattering: asymmetry pro

duced by the proton polarized beam in a carbon target. No attempt was 

made to separate the contribution of inelastic cha~nels. 

The experimental scheme is·shown in Fig •. 1. The measurements 

were carried out by means of two independent scintillation counter 

telescopes having a low (about SO MeV) detection· threshold by scat

tered. protons. To obtain the beam of the necessary energy the 635 MeV, 

42.5% ~larized proton beam w•s slowed down by CH2 blocks. 
The search for the prpton beam centre of mass was carried out by 

measurin~ the beam profile in.the horizontal direction both with a 

target and without it. The corresponding e~amples of the profile are 

shown in Fig. 2. The symmetry of the prof·ile curves is needed for 

the coincidence of beam and experimental set up axis (Fi~. 3). 

The results for the differential cross section of p-C scatterin~ 

at 460 MeV and carbon analyzing power angular dependence at 460 MeV 

and 550 MeV are presented in Table I and in Figs. 4-6. From the com

parison of p-C el~stic scattering differential cross section/3/ with 

our results it follows that inelastic channels· make. a great contribu

tion at angles larger than lo•. 
The efficiency of our te~escopes to inelastic channel protons 

was close to the spark chamber one. So, the results for analysing 

power measured. in our experiment may be used for analysing the po1a

rization data, obtained in the spark chamber experiments with the low 

energy, threshold. 
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llpH npOBeAeHHH nongpH3aUHOHHblX 3KCnepHMeHTOB He06XOAHMO HCnOnb-

30BaTb MHmenu-ananuaaTOpbr. c uaaecTaoii auanuaupyromeii cnoco6uocTbiO. 

lJaCTO Ami 3TOH ..rtenH npHMeHSIIOT MHIIIeHII H3 aniOMHHHSI HnH yrnepOAa, AnSI 

KOTOpbiX npOH3BeAeHHe I ( (J, cp ) p ( (J) AOCTaToqno aenHKO. (3AeCb 

I ( 0 , ¢ ) - AH~fil\Jepenuuanbnoe ceqenue pacceSIHHSI, a P ( 0 ) - anann:aupyro

maSI cnoco6nocTb MHIIIeHH). B aneKTpoHHbiX aKcnepuMeHTax o6brqno ucnonb

ayroT AaHHhre no auanuaupyromeA cnoco6nocTu AnSI ynpyroro pacceSIHHSI, 

nonyqeHHhle npH pel'UCTpaUHll pacceSIHHb!X npOTOHOB C COOTBeTCTBeHHO no.;. 

A06paHHbiM ·anepreTIIqecKHM noporoM. 

3a nocneAHHe l'OAbl B nonSipH3aUHOHHb!X 3KCnepuMeHTaX lliHpOKOe npu

MeHeHHe nonyqunu ucKpOBbre KaMe phi ( onTuqecKue u npoaonoqnbre), B KO

TOpbrX anepreTuqecKuii nopor perucTpauuu Man, noaTOMY BKnaA neynpyroro 

pacceSIHHSI MO*eT OKaaaTb aaMeTHoe anuSIHHe ua aenuquny auanuaupyromeii 

. Cnoco6HOCTH. JlnSI yCTpaHeHHSI norpemHOCTH TfiKOI'O pOAa He06XO~~MO p ( (J ) ' 

H3MepSITb B 3KCnepHMeHTe C HCKpOBbiMH KaMepaMH, OAHaKO npoBeAeHHe 
. . . Ill 

TaKHX H3MepeHHH C Bb!COKOH TQqHOCTbiO - oqeHb TpYAOeMKaSI 3aAaqa 

B HaCTOSIIIIeii pa6oTe npH UOMOIIIH CUHHTHnnSIUHOHHb!X TeneCKOnOB . 
C 3Hepl'eTHqeCKHM nopOI'OM pel'UCTpaUHH npOTOHOB, 6nU3KHM K nopOI'aM 

HCKpOBhiX ,KaMep, H3Mepena ananuaupyromaSI cnoco6nocTb yrnepoAa npu pac-
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ceSIHHH npoToaoa c aaepi'nei!: 460 n 550 Maa. noKaaaao, qTo nonyqeHHbie 

pe3yJlbT8Tbl npHI'OAHbl AnSI ncnonb30B8HHSI B 8KCnepnMeHT8X C HCKpOBbiMH 

K8MepaMHo 

n OCT8HOBK8 OllbiT8 

CxeMa onhiTa noKaaaaa aa pnc. 1. •nonSipnaoaaHHbii!: nyqoK npoTOHOB 
/2/ 

( P1 =0,425t.._0,013 ) c aaepi'nei!: 635 MaB TOpMoanncg 6noKOM na CH2 

no ay~aoi!: aaepi'HH n paccenaancSI aa Mnmean na yPnepona (Tonmnaa 
2 9 p/cM ). PacceSIHHbie npoTOHbi neTeKTnpoaanncb ABYMSI TenecKonaMn 
. . 0 

T1 n T 2 c yi'nOBbiM paapemeaneM :!:,.0,5 • Tpoi!:Hhie coananeHIISI B Ka~AOM 

TenecKone pei'HCTpnpoaanncb 6hiCTpbiMH cxeMaMn coananeani!:. 8aepi'eTn

qecKni!: nopoi' TenecKonoa 6hm paaea 50 Maa. MoanTopnpoaaane nyqKa 

ocymecTansmocb ABYMSI aeaaancnMbiMH TenecKonaMn T M n T i.( 

nnSI onpeneneHIISI aaannanpy10mei!: cnoco6aocTn naMepSinacb neao-npaaaSI 

8CHMMeTpHSI pacceSIHHb!X npOTOHOB: 

I'Ae L H R 

Bhiqncngnacb 

L - R 
E 

L+R 

COOTBeTCTBYIOWHe CKOpOCTH cqeTa. 3aTeM no ljlopMyne 

p 
pC 

E 

p;-

aaanH3Hpy!OW8SI CI]OC06HOCTbo 

l13MepeHHIO 8CHMMeTpHH BO BpeMSI npOBeAeHHSI 9KCnepHMeHT8 npeA

meCTBOBan noncK ueHTpa TSI~ecTn npoljlnnSI nyqKa npoTOHOB n coaMemeane 

c HRM OCR ycTaHOBKR. B nongpnaaunoHHhiX aKcnepnMeHTax onpeneneane 

UeHTpa TSI~eCTH nyqKa - Ba~HaSI H AOCT8TOqHo TPYAOeMK8SI 38Aaqa. nng 

aToll: uenn Mbi ncnonbaoaann "TeHb" oT noMemeaaoii a nyqoK MHUiean. 
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Pnc. 1. CxeMa ycTaHOBKn. 

.............. 

an.~,...,..., 

CvnvUJr iJAII~~~Xr-
~ p>t~~~UAII 

------·-,r 
' ...._x., 

''(';{ 
'.::!~ 

" ' 'v '~~(,. 

Pnc. 2. BoaMo~Hbie BliAhi npoljlnnSI nyqKa n "TeHn" Mnmeli:n. EyKBhi M H K 
, YK83b!B810T Hanpaaneane, KyAa aeo6XOAHMO nepeABHHYTb nn'g IOCTHpOBKH MH• 
UieHb H KOHeU ycTaHOBKH, COOTBeTCTBeHHOo 
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Puc. 3. Tipo~unb nyqKa (KpUBBH 1) u "TeHb" nyqKa (KpUBaH 2) nocne rocTu- · 

· pOBKU YCTBHOBKH. 
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6 

CyTb M9T0Jl8 COCTOUT B TOM, qTo CTpOUTCH npo~Unb rryqKa B I"OpU-

30HTBnbHOM HBIIpaBneHUH, Ha 60nblliOM paCCTOHHUU OT MUlli9HU (B H81I19M 

cnyqae 2 M) no ocu nyqKa, 3aTeM· B nyqoK nOM9lli89TCH MUlli9Hb H CTpo-

HTCH npo~unb, Tipu aTOM nonyqaeTCH xapaKTepHaH JlByrop6aH KpHBaH. Ha 

puc. 2 npuBeJleHbi npuMepbt TunuqHbiX npo~uneii: nyqKa c MullleHbiD u 6es 

liee, CTpenKaMH yKasaHbi nanpaBneHHH nepeMemeHuH ycTaHOBKu, neo6xo

llHMbte )lnH ee IDCTHpOBKU, nnH CHMMeTpuqHOI"O nyqKa M9CTOnonoJKeHue 

MBKCHMyMa KpHBOH 1 U COOTH0lli9HU9 Bb!COT "'rop6oB" KpUBOH 2 nonHOCTbiD 

onpe)lenHIDT B38UMHOe nonOJK9HH9 UeHTpa THJK9CTU nyqKa H OCU ycTaHOBKU, 

Pa3BOpaquBaH yCTBHOBKy, MOJKHO Jl06HTbCH nonHoii: CHMMeTpUH KpUBbiX OT-

HOCUTenbHO ee OCU, TOI"Jl8 U9HTp THJK9CTH nyqKa COBna)leT C OCbiD yCTBHOB

KU (eM, puc. 3), 3aM9TUM0 qTo ecnu npuMeHH9M8H MUlli9Hb COJlepJKUT Mano 

BeiUeCTBB, TO_ee 'TeHb" Jl89T Herny60KUH MUHUMYMo 8 9TOM cnyqae nones

HO HCnOnbSOBaTb 'BCnOMOI"aTenbHyiO CBUHUOBYIO MHlli9Hb 0 nonHOCTbiD nOBTD

pHIOIUYIO ~OpMy H M9CTOnonOJK9HU9 OCHOBHOH, 

nnH rpy6oro nocTpOeHUH KpUBbiX Mbl nonbSOBanUCb cqeTqUKOM C TOH-

KUM CUUHTunnRTOpOM, nepeJlBUI"BIOIUUMCH B I"OpU30HTBnbHOM HarrpaBneHUU 

rrepneHJlUKynHpHO nyqKy (eM, puc, 1); )lnH TOqnoii: IOCTUpOBKU ycTaHOBKU 

B rryqKe - TeneCKOIIBMU, npUM9HR9MbiMU B 9KCnepUM9HT9 (nonoJKeHue OCU 

ycTaHOBKU B rryqKe KOHTponupOBBnOCb B X0Jl9 9KCrrepUM9HTa), 

PesynbTaTbi 

B Ta6nuue 1 u Ha pucynKax 4-6 npuBeJleHbi saBHCUMOCTu JlU~<jJepeH

uuanbHOro ceqenuH p C -paccennun npu anepruu 460 Mas u ananusupyro

meii: cnoco6nocTu npu aneprunx 460 u 550 MaB oT yrna. B olllu6Ku, yKasaH· 

Hbl9 B Ta6nuue, KpOMe CTBTHCTuqeCKHX, BKniOqeHbl B03MOlKHb19 -CHCT9M8TU

qecKue rrorpelliHOCTU OT neToqnoii: IOCTUpOBKU TeneCKOnOB, neToqHoii: ycTa

HOBKU yrna paccenHuH, a TaKJKe OlliH6Ka B onpeJlenenuu' nongpusauun nyq.Ka 

pl 
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eo 
Jt.c. 

4 
5 
6 
7 
7,5 
s 
9 

IO 
12 
14 
15 
16 
IS 
20 
22 
24 
25 
26 
2S 
30 

An~poaqncabuoo coqoano u noaapno~na 
npn paccGanan upo~oaos ua yr~epo~o. 

(dCS/4n:!:AdC5~1n) 
tiCS/c~op.: ao.;apr:aoqnn Ppc±APpO 

460 HOD 460 l!OD 550 Uoa 

956 IS 0,232 0,027 
706 20 0,306 0,023 
567 I2 0,302 o,021 0,273 o,oxe 
442 23 
405 7 0,360 0 1012 o,:s1:s 0,010 
355 7 
292 12 
242 4 0,:504 0,022 0,262 0,010 
I 55 3 o,24I o,oxa 0,182 0,015 
104 2 0,249 0,024 0,220 0,019 
93 7 
91 3 0,235 0,028 0,160 0,013 
ss 3 0,163 o,oas O,IGO o,on 
83 3 0,174 0,020 O,II6 0,010 
76 2 0,142 O,OI7 0,128 0,012 
69 2 0,061 0,022 0,130 0,021 
Ei2 3 
65 2 o,o9:s 0,019 0,129 o,ox2 
53 3 o,1ao 0,022 0,128 0,024 
47 3 o~oso 0,030 0,060 . o,OI4 

x) Hopupouaso ua auaqasy (clCS/dn) upa yr.n 7~6° u pacsoon/31. 
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p C -paccefiHUe. 

+-424MeV (ynpyzoe)[3] 

9 -460Mell. (llCKp.KaMepa) [fJ 

+-460 MeV. Haem. paooma. 

•oeoeo •o • • • • • • • 
0 0 0 0 0 0 0 0 0 0 0 0 

• 
0 s.o tal 25D JfJ1)8. 

1/.C. 

Puc. 4. L!H¢4lepeaunanbaoe cetieane p C -paccenann • .llaHHbie aopMnpoaaHbi 
Ha aenH'iHHY ce'ieHHH npH yrne 7,ao131. 
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Ha pHc. 4 )lmt cpaaaeHHH npHBe)leHbi llH!fl!flepeauuanbaoe ceqeaHe ynpy

' /3/ roro p C -pacceHHHH H llH!fl!flepeHuHanbaoe ce<JeltHe PC -pacceHHHH, 

nony'leHHOe B 9KCnepHM9HT9 no H3MepeHHIO )lenonHpH38UHH B rtp· -pacceH

/4/ HHH C nOMOIIlblO HCKpOBOfi K8M9pbl npli 9HepreTH'l9CKOM nopore )lnH pac-

ceHHHbiX npoTOHOB 50 Maa. l1a pHcyuKa BHilHO, 'ITO aeynpyroe p C -pac-

ceHHHe aaMeTHO yaenn'lHBaeT BhiXOil pacce~IHHbiX 'laCTHU ua yrnax Bbiiile 

0 10 • CpaaHeHHe peaynbTaToB )laHHOI'O aKcnepHMeHTa c peaynbTaTaMH H3Me-

,.. • I 41 peHHn npH ITOMOIIlH HCKpOBOii KaMepbl ITOK83b!B89T1 'ITO B HaiileM cny'lae 

ueynpyro pacceHHHbie npOTOHbl pei'HCTPHPYIOTCH npHMepHO C TaKOfi )!(9 a!fl

!fleKTHBHOCTbiO, KaK 1i B HCKpOBOfi KaMepe. Cne)lOBaTenbH0 1 aaanH3HpyiOIIlYIO 

cnoco6aocTb yrnepo)la, ilaMepeuayiO B aamefi pa6oTe, MO)!(HO HcnonbaoaaTb 

npli o6pa60TK9 nonHp!i38UH,OliHbiX )l8HHblX1 nony'leHHb!X B 9KCnepHM9UT8X 

c HCKpOBbiMH KaMepaMif c aaepreTH'leCKHM noporoM 50 Maa. 

Ha pHc. 5 H 6 noKaaaaa aaanH3HPYIOIIlaH cnoco6HOCTb yrnepolla, uaMe

peauaH npH 9Hepi'HHX 450 1i 550 MaB 1 COOTB9TCTB9HH01 1i )lnH cpaBH9HHH 
• 

6 
/1 I 

npHB9)l9Hbl )l8HHbi9
1 

nony'leHHbi9 npH ITOMOIIlli HCKpOBOH KaMepbl B pa OT9 
/3/ 

H B ynpyroM .p C -:pacceHHHH • 

B 3aKniO'l9HH9 aBTOpbl 6naroaapHT n.c. A)!(I'HpeH, B.C. KuceneBa H 

r . .n. CToneToBa aa noneaHbie o6cy)!(Jl9HIIH, a TaK)!(e B.P. A6aaoay H 

B.A. MaKCHMOBY aa noMOIIlb B pa6oTe. 
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