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MONTE CARLO CALCULATION OP THE EXPERIMEIIT 0!1 'xHE INVES'fiGATION OP 'EHE :Jf':_MESON PHOTPOPRODUCTIO!I CROSS-SECTION ASYMMETRY ON HYDROGEN FOR THE ANGLES e;. =65°+80° Ill TF$ RESO!IA!ICE ENERGY RANGE 

'i'he Monte Cru:lo calculation of the experiment on the in-vestigution of energy and angular dependences of the reaction OP -p.5i~ross-section asymmetry in the range of photon ener­gies Eli= (0.7- 1.)) GeV and 31°-meson production angles in the c.m.s .. e;o = (65° + 80°) is presented. '1?he energy SpectrL of the protons having stopped in the range Spectrometer are :>btained. 

Yerevan Physics Institute 
Yerevan 1983 



Blill-635 ( 25 )-83 

YllK 539.172.3:539.126.345 

A.A. OrJI!!.&;Jlll, lil. B.IIETPOOJlll 

PACtffi'T METOliOM MOHTE-KAPJ!O 

8KCIIEPIOOiHTA IIO llCCJ!EllOBAI!lllO ACillv\MErfl'ill CE.'!.l!IDlil 

!WTOPOll!l\l'HWl 3f • - MESOHA HA BOliOPOl\E }J)I!l YrJ!OB 

6;. ~ 65° + 80° B PE3CilAHCHOO OEJIACTI! 

SHEPrnii 

llpRBO~TCK pacqeT rro MeTO~ MoHTe-Kapno axcrrepn>18HTa rro 

l'lCCJie)(O:arumJO 9HeprenqeCKO!\ H yrJioBol\ 3aBHCHMOCTel\ aC-18TPl!l!' 

ceqe!!lffi pea)(IIJIH oP- p:rr• B o6JJaCTH 9Heprl!l!' <j)oTOHOB E~ ~ 

~ (0,7.;. 1,3) raE H yrJIOB POl!\li8BI!a jf':. Me30Ha B C.r(.M. 

e;. ~ (65° .. 80°). II~qe!lli aHepreTJAecrote crreKTPH OCTaHOBI!B­

illHXCff B I1p06emHOM CITeKTp0M8TP8 J1POTOHOB. 
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B Ha_CTQ.F.Ill{ee BperMI ITpO,D;OJVKaiOT.CJI HHT€HCID3Hhl€ I13MOlJ0!,IHR Yl'w'I.O­
BHX 11 SHepreTM'tf€C!lliX 3aBJ1CllMOCT€fi IIOJtfiPH3aL(HOIDU:lX HapaMeTpoB a:. T~, Py, PXl ••• ) B pe!lKJJ;>!.fl:X <j>OTO!Ja"nemm M830HOB P.a Hyi<J!O­
He. CHCTeMa:nrcremore vrccJie.n;o:aamm samrc:m1oc·Te:U ITOJIJfPHSatU10m-m:x 

.rrapa.NJeTpOB H€06XO.IJ;I!Mbl ,Il;.liR' peruemm .rrpod.neMbi IJOJIHOl'O OITI::ITa B dy­
,Il:Yll.lffiJl H B8.lKHbi ,ZJ;Jlfl: UpOB9pRH M pa3BHTJUI cQeHOM'€HOJIOr:W:WCIDIX ana-. 
JIH30B B HaC.TOJ3!1:10M. 

B .JrB.HHoH pacioTP- npill3o,IJ;Ii!TC.R pg.ctreT MeTo.n;oM f;!oHTe-Ka.pJio sKc­
~epHM_eHTa no HcCJie.n;o~- ::mep:rieTK'tlemtotl I-! yrJIOBOfi samic_HMocTeii 
aCI!MMeTpl!l! C6'!6ffi<l! peaKI:(l!l! oP--' p9f 

0 
B 06JJaCTI< 3H8pi'l!J< rrep-

BI<'!IIHX gioronoB E 0 =(0,7 + I,3) raE 11 yrJion po);(IjeHAA :IT~ Me3o­
HaB . B c ;I(.M. e;.= ( 65° + 80°) • Heo6XO.!UIIJOCT1> !1pOB6){8!Illi! pee qe • 
. Ta 6IDJa o6yCJiaBJieHa: 

l) HaxO*J];eH:l:I€M SHepreTH'tf€CKHX CITeKTpOB ITpO'l'OHOB rrpu !1X OCTaHOB­
K€-B ctreT~ax rrpode%Horo crreRTp0MeTpn: 

2) 6rrpe.ueJI6Hli6M 3aBI<Cl!MOCTl! B!iXO){a peaRI_unt iP- p5\
0 

OT yr.na 80!ji' 
·.n:J:u:I ou;emrn qJoHoBIPC pe~1if B yCJioBIDIX aKcnepm-nenTa: 

3) <>rrpe){eJlel!lleM B8PMTHOCTI! perJICTPBJ.lill< paCITa){HOI'O 1f - lCBai!Ta 
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OT 5\0
- Me30Ha B COBnaneHHE C ITpOTOHOM OT~aqR: 

4) MXOli\1\6HII6M 9HepreTI!'!6C!tO!l 06JIROTH peri!OTJlJIPY6MID< Q- l<B<llt­

TO:S OT paorra,ua ffi" ~ M6301!1l )l.llJi O~p6)16Jl6JIJI!'£ 3<(xjleKTJI:BHOOTI! 

peracTpaUKH ~T6KTJIPYIDm6M CIIOT6MOH. 

8Jtcrrepi!M6HT8.JI&HM YOTRHO:SKa OOOTOI!T 1!3 )1HyX IIJieq tr] II 

oxeMaTI!'leCKI! npi!:Be)leM Ha plio. I. \1lloHHoe IIJie'lo ycTaHO:SKI!, npe~· 

1!1lSHa'!eHHOe M!'! peri!cTpa!1111! 0)11IOro 1( - KBaHTa OT paorra)la TI:: 

MeaoHa, rrpe~cTasnaeT H3 ce6H crreRTPOMeTp noXHoro nor~omeHRH 

H1l 0CHOB6 KPIIO'l'B.JIJlS. N<1 'J(TE) CO :SX0)1HbiM OKHOM (12,5 X I4) OM~ 

!Iepe)l KPIICTaJIJlOM YCTaHO:BJl6HO )I:Ba CI11!HTilJ"Wl!i!1110HHHX C'!6T'li!Ka .!Wr 

OT,D;eJieiDUI OT 3a])JDKeHHOro Woaa. IlpoTOim<?e IT.Jie'lO JCTa.HOBRH COC­

TOIIT 113 anepTyPHOrO C'!6T'li!Ka C1, !1BYX ( dE/dX ) - C'!6T'Il!KOB 

C2 II C3 , '!6Tlolpex )1ByXKOOp,IIKHaTH!iX rrporrOp!1110HaJIJ,JllJX KaM6p,M6)1-

HOrD IIOrJIOTHT6Jl!l pa3Jlii'U!oi! TOJilllKHH :S 3aBIICHM00TII OT (9; o I! 

o6xacTII sHeprn!l AEr • MT!d npo66liU!lJX o!111HTJIJIJIJll1!IOHH!lX )leTeK­

Topo:s ( R,-.. R5 ) H B.HTHC'!eT'II!Ka C. PasMepbl C'leT'!I!KO:S npoTOHHOro 

IIJie..a )1aHbl :a Ta6JI. I. 

!IOJI!'!pi!SOBB.IIH!ilt \P<)TOHHHll rry'!O!( 6blJI IIOJ!y'!6H lipll IIOMO!l\1'! KO­

repeHTHOrD TOpMOSHGrO H3JIY'!6HRH SJl6KT]lOHO:S C 9H6prHell 4,6 rsB 

"" KPIICTaJIJle aJIMaSa. K IISMepeHHOMY TOPMOSHOMY IIO)IrO!I!'£JIC!'£ Teo- , 

peTII'!ecKHil crreKTp BBe)leHHeM TRKI!x rrapaMeT]lo:s KRK yrJio:son pas-

6poc :S rryqK6 3Jl6KTpoHO:S H KOJIJIJIMaJ.1Hff rry'IKa \P<)TOHO:S, II SaTeM 

)l.llJi 3TIIX IIapaM6Tpo:S Bll'!HCJIHJiaC:b IIOJI!'£p!!SRI11!!'£ \[x>TOHO:S. !Ia pac. 2 

!IpJI:B6)16H TOPM03110ll CII6KTp \POTOHO:S H Cll6KT]l IIOJI!'£P!13t3.IIJIH. 

lifi!)IKOB0)10p0)1HM MIIW6H:b I!M66T u;Mllll,!l:pl!'l6ClcyRI \[x>PMY ()1HaM6T]l 

5 CM, B!lCOTa 10 CM), ITO CCII KOTOporo na,D;aeT \[x>TO!nm:i! rry'IOK ce­

'16H116M (15 X 15) ~. 



JI.fl.Hirrur SKCIIepifMeHTaJlbHM yCTaHOBRa II03B0.11Ji6T ,UJIR: ~~SJISH-. ~ . . . . Horo COd!lTl!il (p~l ) Ot!pS)l8J!HTE !'pi! Kl!HeMaTI!'leCIG!e B8Jlll'il!ll!l ,IWl 
t!pOTOHOB OT)la'll! El~p.\f'~p. R K (K=I' ••• 5) ' r)le e~p!! l{i~p..: ITOJNpHliiJ 11 asi!MyTB.l!I>Hllli yrJIU npoTOHa , R k ~ 1!o•1ep npo6eruwro cqeT'II!l<a, 

.B RQTOr)oM OH Ol;TaHOBMJICJI,. 

IJOHT8-l\ajl1IO pacqeT SRCITepi!MSHTa . t!pOBO)li!J!Cli B CJISiJYRl!ISM no­
jlfl)ll!S: 

I .. Pasw:'l'HBaeTCH s!!epri!II <!JoTOHa E~ B o6JiacTI! [E, E.] rro pac­
npe)leJieHlllO, np8.!(CTaB.liHK1JieMy codoi\ rrponsBe)leHl!e pacupe)leJie­
~· ~cna WOronoB B KBasHMonoxpoMaTH~eCROM cneRTpe (pHc.2) 
11 ~epeHI1l!aJihi!Oro ceqel!l!R pearuml! lfP -p5(oT sHeprnl! E~[2] . 

2. PaSHI'j)J<Ba!OTCJ! pa.BHo.,epHO ROOp,U>ll!aTH TO'<RII B3ai!MO)lSllCTBIIH . l <!>oTOHa B MI!IllSHH (X, y, ~ ) • 
3. PasurpHBaEiTM pa.BHoMepHo KOCJIHYC yrJia BHJieTa rrpoToHa 

B OdJiaCTli: (E/,, Ei.loXBaTHBaSMO!i yCTaH~BROl!. 
4. PasHrpHBaeTCH pa.BHOMepHo as~Ta.m,HHII yrO.JI \f~ •. 

"' l 
5. lipOBO)li!TM !<Oppel<!l;l<>l yrJIOB <:l[p Hlj>P.IT,ITpoTOHa C y'ISTOM MHOro-RpaTHoro pacce.mum B Bem,ec1'Be MKmeHM. 

i.. ' i. 6. BH-.:mCJIJIIOTcR · neo6xo,Ill!M!:le . IruHe,rm. Til'IecKue BeJIWUIHH T p , E g; .. , ~., e;aio ITO JJ:ByX'tfaCTHl:JH~ lOO!SMaTillte. :JneprM !IpOTOHa 
RoppeRT!!pYeTCSI c yqeTOM Cd Ej d x ) - noTepb B BelljeCTBe Ml!­meHH. 

7. IIpoBepHeTcil rrpoxOJ<J\eHHe npoTOHa qepes arrepzypHilll C'IST'<I!I< 
rrpOTOHHOrO ~eqa. 

, 
i. 

'!(- L 8. Pa3lii'j)J<Ba!OTCH 1!3HMyTaJI1>Hllli lf5f'6, H ITOJl!!pHHJ! 6/m' If• yrJil< . o'- l<BaHTa OT pacrra)la ~0- MeSOHa. BWIJ<CJIHIOTCH yrJ!!.IRI ~ , 
1, . 

"W\11 (9~'~, II lf ~ [.z.. COrJiaCHO pa60Te _ _[ 3] _:UpoBe]lf!STM ITOITa,Jlallll€ 

"'"""'"'''"'"'"" .,. , ......... '"'' 



l 
c;' 1 

- KBB.HTa Ha BXO,UHOe ORHO IIHOHIIOrO TIJIBlJB.. Ecmr 

118 ITOIID.,I\a8T, TO ITO Bbllll8 

ITa,Ua.HH8 
t O 
2
- KBaHTa OT 

OKHO )~8T8KTOpa. 

ITpHB8~8HHOfi CX8M8, rrpOB8pH8TCH ITO­

pacna.I\(3. 3f "- M830Ha Ha BXO.l(H08 

'J. Onpc.neJI.ITeTCJI. MBCTO ocTaHOBilli -rrpOTOHa c 3HeprHeii T ~ · B npo­

c5e;arou cnexTpoMeTPe. ITpYI npoxo;meHlrn: npoTOHa -qepes .neTeK.To­

pH (c 1, c 2 , c3 , R, .;. R
5

) ll Me,ruruli norJIOTI!TeJI,, BnJIOT" ll.O 

OCTai-IOBlUl:, Y'IHTHBa.Jll!Cb MHoroKpaTH08 pa..CCe.ffiDI6. H HeyTipyrH€! , 

JipOU8CCbi ( 4, 5] rrpOTOHOB B B8U\8CTB8 CI.UlliTHJI.li..ff:UHOHHl:D{ C't!8T­

'tll'IROB T'l l.18,UHOrO IIOrJIOTHT8Jlll. 

IlymtTH 1-9 ITOBTop.rrKlTcn No - pas H ·.cTpO.aTc..rr I'HCTorpaMMhl 

N(E~), N(8~p)• N~41~p), N(&;:Ji•), N(Tp) , N( RK). 3TK cneKT,­

p,; )J.liJ! CJIY'!all e;, = 50° II I UOS!!lj>lli lljliiBell,Bl!EI Ha pKc. 3-9, 3gep .• 

re1'JI'!8C!C'l!! 06JiaCTD jliii'HCTpiiP'J<lMh!X lj)OTOHOB )J.liJ! Kali\1\0ro yr)!a e;, 
·6b1Jla pe'l611Ta Ha· liBe no.rr,o6mcT!! ( IIOS!!Ll)!l! llSMe]lelii!H), B Ta6JI.2 : 

IIpi!I::38,JJ,8Hl1 H81WT0pbl8 IO!H8MaTVI'l8CKirl8 B8JIFI1!HHI:l ( cpe,ii;ID'Ie 3Ha1!8HM 

tr.rar oMacTH perHcTp~lm:), a Taltiire arp.peRTHBHocn J)eracTp8.I.J.ID1. 

(pJ\') - C06b1Ti!H ycTaHOBKOM, )J.liJ! )1Byx 3Ha'I6HK'rl yr:r,a. e;o , IIO­

Jiy'l81!l!EI8 !IS pac'!eTa weTO)\OM l;loHTe-1\apJio. Ha pnc.IO !Ipl!BSi\BHbl 

3KCTiepJB.18TaJlbHH8 H p9.C't!8THH8 .n,aHHb'l8, ITOJIY1.£8HHU8 IIJ)ll pa3Jm'lJ:HbiX 

yrJia'( 0 - CTI8RT'pOr.1BT}Ja OTHOCU'i'8JILHO TipaBM.itbHOi1 RHH8ril8. THI-01: 

peamurn: Qp __...,.. pS\ 0 
• !13 CpaBH8HM.H 8TllX ,UaHHbiX CJie,nyeT, 't!TO 

B:KJla,TI, (f!OHOBJ.IX pearo.J.Mij: H8 ITp8BhJ.l!laeT 7?;. 
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Ta6Jrnna I 

C'!eT<mJGI Cr . c2 c3 I R + 5 
. .1 

c 
. 

PasMepii 6xi2x0,5 25x25xi 25x25x2 25x25x2 30x30x2 

(cM3) 

_, 



Ta6mua % 

6m(l IIOOlll- I AE!, Tp, t <0 ( T p) . AE~1 l e(e:r·l, 6(E•) 'lxlO-~, 
1'IJ'l.Z'Y- Ul!JI , 
Cbl !!3MOP. 

· raB MaE raB rpe.,!\yCbl MaB 3l.f4> 

17I ± 3 
179,5 ± 3 

70 I 0,75-1,05 159,6 ± 3 0,35 - 0,80 2,5 19 1,09 
199,5 .± 3 
208,6 ±·3 

. 237±2,7 
246±2,7 

(D 
70 2 0,95- 1,25 _254±2,7 0,34 - U,99 2,-b 17 0,6& 

262,.§ + 2,7 
270 ! 2, 7 

1&8 .! 3 
19& + 3 

&G I 0,7- 0,95 207,5;t3 0,344 - G,6& 2,6 14 I,I2 
. 

216,5 .:!" 3. 
229,5 .:!" 3 ·. 

257:!: 2,5 
266 :!: 2,5 

50 2 0,55 - 1,13 274 :!: 2,5 0,352 - 0,81 2,6. 12 O,?I 

I 
262 + 2,5 
250 j;_J,5 
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!IO)i)l\ICil I\ ?HCYHK\i:' 

h!c. I Cze~-B aRcrrep·:vu.JeF.'l'a.JI:DHoH ycTaJIOBKH. 

Puc. 2 3ncpreTIPISCKME CITSK'l'p i1 IIOJI.fiPI1!3aLJ;HH IIBPBI1tniHX \POTO­

HOB c rnmonoit aHeprne.tt 0, 9 rsB. 

PHc.3 3HepreTHqecr-rn:U._ cneRTP @OTOHOB, pen:rcTpHpye~.m.x yc1'a­

HOBIW:l1. 

P>Jc 0 4 CrreRTJl rroMpHHX yrJioB Bh!JieTa rrpbTOHOB o 

·P11c.5 CneRTP asffivlyTaJIDHilX yrJioB npoTOHOB. 

P.rlc.6 CrreKTp yrJIOB poJ!OJ:eHHSt <JT~ Me3GHOB B c.n.M. 

P"co 7 3HepreTI!'l:eCKI!ii crreKT]l peri!CTJll!pyer.lHx 0- KBaHTOB oT 

paciia)lll. §I·- MesoHao 

Pl!cob 3HepreTI!'l:eCKI!H crreKT]l peri!CTJli!PYBMHX !IpOTOHOpo 

Pile. 9 8Hepr'eTJirtrSCim8 CIIBKTJ?T:l OCTa.HOBl!IBliliD::CH B C't!STtrnKaX 

upocJeJKI-IOrO CITSKTpOMSTpa IIpOTOHOB. 

PM:c.IQ 3KCIISpHM€HTaJI:t.HH8 H paC':I:STIU,J€ ,I(a.HHI:.Ie, IIOJiy'tiSHI-niS 'II})Jtl 

pa3JlH'l:HJ<X yrJia.X If- CITBKTpoMeTpa OTHOC>!TBJlbHO rrpa­

BM:DHOfi" KHHSMaTIDUI pea.KI..J;B:H ~p-p!}\
0

, 
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