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B HaCTOA~e~ p a60Te paCCMaTpHBa~ T C A HMnynbcH~e 101 y rnoe~e CneKT­
p~ BTOPH4H~X p enATHBHCTCKHX npOTOHO B H nHOHOB , HCnYCKaeM~X npH 
B3aHMOAea'tCTBHH AAep 12C C HMnynbcoM 54 r3B/c C AApaMH $OTo3Mynb­
CHH,H p acnpeAeneHHA 3 THX 4aCT H ~ n o 6~cTpoTe. B pa60Te Hcnonb 30 ­
aaH~ MaTepHan~, nonY4eHH~e npH HccneAoaaHHH CTaHAapTH~X 3Mynb­
CHi:1 THna 6P-2, o6nY4eHH~x AApaMH 12C Ha CHHxpo$a30 TpOHe OH.RH/ 1! 
Pa60Ta B~nonHeHa B nS3 OH.RH 101 YHHBepCHTeTe 101M. H.Wa~apHKa,r.Ko­

WH4e, llCCP. 
nnR npOBeAeHHR aHal1H3a 6~nH oTo6paH~ cneA~ OAH03apAAH~X pel1R­

THBHCTCKHX 4aCTH~, pO*AeHH~X B HeynpyrHx B3aHMoAei:1cTBHRX, H3 
KOTOp~X 6~nH H3MepeH~ cneA~ C yrnaMH HaKnOHa K nnOCKocTH ¢OTO­
3MYl1bCHH, MeHbWHMH rpaHH4Ho r o a rlJ • B~6paHHor o B nB3 paBHblM 7° 
H B r .KowH~e - paBHblM S°. OrpaHH4eHHR Ha perHCTpa~H~ cnCAOB C 
yrnaMH HaKnOHa y4TeHbI BBeAeHHeM CTaTHCTH4eCKoro Beca K = 

= rr/2arcsin(Sinar /sinO) AnA KamAoro CIleAa. BenH4HHblP{3 4aCTHlI. 
B 1163 OnpeAeJ1RnH~b Me TOAOM MHorOKpaTHoro KYllOHOBCKoro pacceAHHR 
B peM<HMe nOnyaB TOMa T H4e/KO~ perHcTpa~HH.nporpaMMa o6pa6oTKH AaH­
HblX H3MepeHHi:1 onHc aHa B 2/ . OcHa~eHHe nporpaMM~ Ha6opOM cpeAcTB 

KOHTPOJ1R H AHarHoC THKH n03B0l1H1l0 Cl1eAHTb 3a npaeHnbHocTb~ AeHCT­
BHi:1 onepa Topa H pa60TbI nOl1yaeToMaTa B Ll,el1oM. Vl3 Ha60pa 4a CTHlI. 
C \.i3MepeHH~MIo1 Be nlo14HHaMH P f3 4aCH11..1,bI , l1eTeBWHe 8 KOHyce O:s; 3 0 

H OAHOBpeMeHHO HMeBWHe 3 Ha4eHHA P f3 > 2,25 r3B/c, 6b111H OTHeceH~ 
K npOTOHaM 1013 AApa-CHapAAa, T .e. K He HcnblTaBWHM HeynpyrHx 
83aHMOAeHcTBH~ 4aCTH lI.aM, H HCKn~4eH~ 1013 paCCMOTpeHHA . CYMMapH~H 

cneKTp P~ n pHseAeH Ha pHc.l /cnnOWHaA l1HHHRI. AnA cpaBHeHHR Ha 
3TOM K(e plo1CYHKe nOKaaaH aHa110rH4HblH eneKTp, nonY4eHHblH npIo1 HC­
ClleAOBaHHH B3alo1MOAeHcTBH~ npOTOHOB c HMnynbeoM 4,5 r3B/e C RA­
paM~ ¢oTo3Mynbclo1101 I nYHKTHpHaR nHHHR I, nOllY4eHH~~ Ha OCHOBe 
3KcnepIo1MeHTallb Horo MaTeplo1alla pa6oTbI!3!. CpeAHIo1e 3Ha4eHIo1R Pf3 AnR 
npOTOHHoro H yrnepOAHoro pacnpeAel1eHIo1~ OKa3alllo1Cb COOTBeTCTBeHHO 
paBH~MH: 

<PfJ>p = 1 ,26~O,07 r 3B/c; <PfJ > 12C = 1,38~O, 07 r 3B/c. 

noelleAY~~H~ aHanH3 npoBeAeH OTHOCHTellbHO n pOTOHOB, HcnblTaBWHX 
BaaHMoAe~eTBIo1R, H J'l'± -Me3QHOB. 3TO y c noBHe BblnOl1HAe TCR BBeAeHIo1eM 
o rpaHH4eHIo1R P <4 ,0 r3B/c npH oT6ope 4a e TH~. CpeAHIo1e 3Ha4eHHR 
P~ AnR BblAelleHH~X TaKHM o6pa30M npOTOHOB 101 nHQHOB 1013 npOTOHHOro 

101 y r nepoAHoro p acnpeAeneHIo1H paBH~ cooT BeTCTSeHHQ: 

<PfJ > = 1, 13+0,06 r 3B/c; <PfJ > = 1, 09+0,05 r 3B/c.
J'l'.p p - J'l'.p 12C ­
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a,r-------------~--------~--, PHC. 1. CneKTpbZ Pf3 rr ~-Me90HoB , 
npOTOIiOD H ,o;efiTpoHOB AJIfl 
BSaHMo,n;eHcTBHA RAep 12C H npa­

HCI ~II ! 
--c.~ TOHOD C RAPaHH QaT03MYnbCHH npH 
-P ........ 
 HMnynbce Pp -4,5 fsB/c Ha KYKflOH. 
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rr-­PHe.2. HMnynbc~1 cneKTp + so 

MeSOHOB H npOTOHQB AJUI 

B9aHMo,n;eirc TBHH 12C+ Em npH ~ 
PI2 C 

- 54 r3B/c. 

B ~HTepBaJ1e O, 68,$P/l$l,2 r3B/c B CJ1Y4ae "3Y4eH"R RAep 
12

C BTO-
p~4H~e 4aCTH4~ 6~nH pa3AeneH~ Ha npOTOH~ ~ rr±-Me30H~ nyTeM 
npoaeAeHHR HOHH3a4HOHH~X H3MepeHHH Ha HccneAyeM~x H penepH~X 
/npOTOH~ cP~~4 ra8/c/ cneAax H Hcnonb30aaHHR 3TanOHH~X 3aBHCH­


MOCTea'! BIo1Aa gigo.r(p (3). COOTseTCTBYMlL!4HX nplo1POAe Io1ccneAyeMbix 4ac­

TH4. BenH4HHa g/~ - OTHOCHTellbHaR HOHH3a4HR Ha H3MepReMOM cne­

Ae. Ha p~c.2 Aa HO cYMMapHoe HMnynbcHoe pacnpeAeneH~e npOTOHOS 

lo1 "± -Me30HOS, pO):<AeHHblX B Heynpyr~x cTonKHoseH~RX R,qep 

c RApaM~ 3MynbCHH /cnnOWHaR n~H~n/, SKnaAbI ~AeHTH~H~~posaHHblX 


npOTOHOS nOKaaaHbI 4epHblMH npRMoyronbHHKaMH. B ~HTepBane pacnpe­

AeneH~R l<P ~ 1,2 r3B/c HAeHTH~~4HpoBaHbI Bce 4aCTH~bI . B HHTep­

sane 1,2 <P.$ 1,6 r3B/c OAH03Ha4HO 6b1nH Io1AeHTH$~~HposaHbI TonbKO 

HeKOTopble 4aCTH~bI, T.K . Kp~Sble HOHH3a~HOHHblX nOTepb AnR npOTO­

HOS 101 nj.o!OHOS C6nHl!<ar.)TCR npH P (3 > 1 r3B/c. Ben~4HHbI HMnynbcoB 6b1­
n~ onpeAeneHbI no 3Ha4eHHRM P(3 npH HeKOTopblX 3aKn~4eHHAX 0 COOT­

seTCTBHH cneAOS TOMY ~nH HHOMY Knaccy 4aCTH~. 4acT~4b1 c P(3 ~ 


50,68 r38/c RsnAOTCR "±-Me30HaMH, TaK KaK Hcnonb3yeMoe a Ka4eCT­

Be KpHTepHR oT6opa penRTHsHcTCKHX cneAoa COOTHoweHHe glgo.< 1.4 

Ann penRTHsHcTCKHX npoToHoS cooTseTcTsyeT 3Ha4eHHRM P(3)0,68 r3B/c . 

C Y4eTOM pe3ynbTaTQs HOHH3a4HoHHblX H3MepeHHH npeABapHTenbHO 

4aCTH4 b1 c P~<1,4 r3B/c C4HTanHCb nHOHaMH /3a HCKn~4eHHeM HAeH ­

TH$H4HposaHHblx npoTOHOS/ , 4aCT~14b1 c P~> -1,4 r 38/c H HAeHTH~H4H­


posaHHble npOTOHbI 6b1flH OTHeceHbI K rpynne npOTOHOS. npH TaKOM paa­
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PHC. 3. CneKTp " - -MegOHOB AJ1R 
B3aHMOAeAcTBM 120 +Em npH P 

54 r3B/c. 
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10 ~! I \PHc.4. CneKTp npOTOHOB AnR ~ , , , 

B3aHMo~e~cTBHrt12C+Em npH , \0 1,6 2.2 l.,8 3,1, 4.0 4,6 
P I2C = 54 r3B/c. p(r3~/cl 

AeneHHH 4aCTH14 cpeAHHH HMnynbc Tf ±-MeaOHoa paseH: <p" > 12C = 

= 0,64+0 ,03 r3B/c. ~R YT04HeHHR 3 TO pacnpeAeneHHe 6b1flO cono-

CTaSneHQ co cneKTpOM rr + - -",e30HOS, nOIlY"leHHblM Ha OCHose MaTepHa­
nOB pa60T/ 4,5/ no H3Y4eHHIO HHKn«l3HBHblX peaK4HH np ... "-+ X npH 

Io1Mnyl1bce Hal1eTa~ero HeHTpoHa, paBHO",: p u =4,46 r3B/c. tla pHc.2 

nYHKTHpHOH nHHHeH npeACTaBl1eH cneKTp HHKnC3HBHWX n HOHOB, OTHOP­

MHpoBaHHwH no 4aCTH yrnepoAHoro HMnynbcHoro cneKTpa, cOAep*a~eH 


TonbKO HAeHTH~H14HpOBaHHwe nHOHW. CpeAHHH HMnynbc wf -Me30HoB, 

04eHeHHblH AI1A 3Toro pacnpeAeneHHR,OKa3a11CR pa8HbI~ <p" >0 a 


= 0,64+0,03 r3B/c. nocne npeAsapHTenbHoro pa3AeneHHR 4aCTH~ 


pe3ynbTaTw 6wnH Hcnonb30BaHW AnR 60nee T04HOH HAeHTH~HKa~HH 

H n011Y4eHHA HMnynbcHwx cneKTpOB BTOPH4HblX npOTOHOS H rr -MeaOHOB 

BO BaaHMoAeHcTBHRX RAep 12C c RApaMH \f)OT03MYl1bCMH . YT04HeHHe 

cneKTpOB npoaeACHO a 06nacTH nepeKpblTHA HMnynbcHoro pacnpeAene­

HHR nHOHoe H npOTOHOB, cOAep*a~eH HeHAeHTH~H~HpoeaHHwe 4aCTH~W, 


C Hcnol1b30saH~eM cneKTpa HHKn~3HaHblX nHOHoe. YT04HeHH~e HMnynbc­

Hble cneKTpw rr- -Me30HOB H npOTOtiOe AaHbI COOTBeTCTseHHO Ha PHC. 3,4. 

npH4eM Ha PHC. 4 AoGasneH HHTepBan HMnyllbcos 0,8 +1 r3B/c, B3RTbliii 
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H3 pa60T~ / 7~ nonY4eHH~~ AnR cneKTpa npOTQHOB B HOH~3a~HOHH~X 
H3MepeHH~X. 3 TO T HHTepean nOKa aaH nYHKTHpHOH flHHHe H. HO*HO aa­
MenH b, '-I TO p e3YllbTaTbI , n pHseAe HHble Ha pHC. 4, HaXOART CR B c o r na ­
CHH. CpeAHee 3Ha4eHHe HMnyll bca AllR cne KTpa "±-HeaOHos / pHc .3/ 
paSHO: <P7t >12C =O,71~O,0 3 r38/c, AJ1R npOTQHOB (6e3 HHTep sana 
0 ,8+1 r:B/ c ) <Py >1 2C· 2,22~O,0 6 r 3B/c. npeAc T aBneHH~" Ha p~c .2 
cnnOWHO H llHHH eH cneKT p RB1lReTCR yTo4HeHHblM cyMMapHblM HM nynbcHbiM 

cneKTpOM npOTOH08 H nH OH08. Ha pHc.5 AaHQ pac n peAeneH~e npOTO­
HOB ~ IT± -MeaOHOB no npOC Tpa HCTBeH HOMY yrny BblJleTa O. CpeA Hlo1 e 
Bem1~~HbI yr110B SblneTa, HaHAeH t-U:>Ie AI1 R 3 n1X pacn peAel1eHJ.1 ~, paSHbI : 
<9p~ 2 .... 15+1 ° , <0" >12 :a 22+2 ° . Ha pJ.1c.6 npeACTaSlleHbI pa cnpeAe l1e­

C - C ­

+ 1 E +PHIo1R npOTOHOS 101 " - -MeaOHOB no 6b1CTpOTe y,. -2 In , n0J1Y4eH­
E-P 

Hble Ha OCHOeaHJ.1H npoee AeHHoro paaAeJleHJ.1R. PacnpeAelleHJ.1e npOTO­
HOS nQKa a aHO nYHKTJ.1pOM. CpeAHHe 3Ha4eHJ.1R 6b1CTPOT paSHbI COOTseT­
CTseHHO <Yp >12 c "" 1 , 38.:!:.0 ,03; <Y 1T >12 c '" 1 , 27.:!:.0 ,04 . ConOCT BSJ1eH He 

y r1l 0SblX H 6b1C TPOTHblX pacn peAen eHJ.1H n pOTOHOS H nHOHOS YKa3b1saeT 
Ha 61lH30CTb cpeAHHX Ubl CT POT <Y > 12C J.1 <Yrr> 12c npJ..1 CYllleCT SeHHblXp
pa311H4HRX B yrl10Bblx pacnpeAeJleHHRX. npH cpaBHeH Yl J.1 ee1lIo1L4J.1H <Pf3 Tt >n 
J.1 <Pf31T > 12 CMO>l<HO OTMeTJ.1T b He3Ha 4101Ten bHoe CMellle HHe cneKTpa nHOHOS 
S cl1YL4ae J.1 C~l1eAOBaHJ.1R RAep 12C B CTOPOHY 6011 bWH X 3Heprlo1~ 101 c o s ­
naAeHHe s e .m14HH <PB IT .p >p H <P ,s1T.p>12CS n peAeJ1aX npHseAeHHbl X 
B pafioT e owH60K. TaKHM o6pa30 M, HMeeT MeCTO HeKOTopaR 3a BJ.1CH­
MOCTb 3Hepr HH STOPJ.14HblX npOTOHOS H nHOHoe OT MaCCbI RApa -CHap RAa . 

" 

B 3aKIl0 4eHHe a BTopbI Bblpa*a~T 6naroAa pHo cTb A.A6AHBa ll ~ eBY, 

A.B.H~KIo1THHY J.1 ~.A . TpORHY 3a KOHcYllbTa~HH 101 n OMO~b B paooTe, 
a TaK*e ~.~.COCYllbHIo1KOBOH 3a npoBeAeHHe H3Me peHIo1H. 
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Kapa6oea 11., flecK~H B.A., Toncroe K.~. P1-83-14 
HMnynbc~ ~ 6~crpor~ "±-MeaoHoe ~ nporoHoe 
B CTOnKHOBeH~RX RAep 12C C RAPaM~ $OT03MynbC~~ np~ 54 raB/c 

Coo~a~TCR peaynbTaT~ onpeAeneH~R ~MnynbCH~X cneKTpoe ~ 6~crpor eo 
B3aHMOAeHCTBH~ C RAPaM~ $OT03MynbCH~ RAep 12C npH ~Mnynbce 4,5 raB/c Ha 
HyKnOH. CpeAH~e 3Ha4eHHR 6~CTPOT paBH~ COOTS.eTCTBeHHO: <'IJ, >12C •1, 38~0, 03; 
<Y~ 12c • 1 , 2 7~0, 04. npHBOARTCR cpaeHeHHR c AaHH~M~ AnR aHanor~4H~x eaaHMo­
AeHCTBHH npOTOHOB, a TaK*e AnR HeHTPOH-npoTOHH~X B3a~MOAeHCTBHH npH TOM 
•e HMnynbce. 

Pa6ora e~nonHeHa e fla6oparop~H e~coKHx aHepr~H OIHIH. 

Coo6~eHHe 06aeAHHeHHoro HHCTHTyTa AAepHwx HccnenoaaHHH. ~y6Ha 1983 

Karabova H., Leskin V.A., Tolstov K.O. P1-83-14 
w±-Heson and Proton Momenta and Rapidities 

in the Interactions of 12c with Photoemulsion Nuclei at 54 GeV/c 

Data are presented on the measurement of ~mentum spectra and rapi­
dities in the interactions of 12c nuclei with photoemulsion for 4.5 GeV/c 
per nucleon momentum. The average rapidities of "±-mesons and protons 
are equal to <Y" >l2c•1.27±0.04 and

1
<Yp>i2c •1.38±0.03. A comparison is 

made with data for similar interactions of protons and also for neutron­
proton interactions at the same momentum. 

The investigation has been performed at the Laboratory of High 
Energies, JINR. 
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