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Y.lU{. 539.I22.I73 Hayquoe coo6•euwe ~lri - 72(74) 
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KSllEPEIDIE IlOl!HOI'O CE1Wll!ll .AJU'{)HHOI'O taronorJIOll!EHllR 
HA YrJ!EPO.Jli Jl,!ll SHEPNK I4 • 34 I'SB 

IlpBBO,llllTCB A8BBH8 no HBM8peHllD OOBllHX ceqellllll 8ApoHBOFO <J?oTO­

norBOlllflBIUI ~llil yrxepoAa, noayqeHllli8 TpaJUlltl!OHlllill 118TOAOH H8 -

qeDIX ra1111a-BJ18HTOB JUlll ORTH 8B8Q8llllll 8Bepl'lllt B HBTepBaBe 

I4 • 34 rBB. Ha~:u>,ll88TCR K8AB8BHHll CD8A XOA8 ceqeBHll C yaeBHq8BH-

8M 8B8pl'BH, qTo YK8311B88T B8 BBBHqHe BKJ18A8 J'1 

-H830H8 B DOB!lli8 

oeqeaHH. 

EpeBaHCW iPmJW!GCKl!l! l!RCT:irryT 
EpeBaH !9'74 

Scientific Report Ei:ISS-72(?4) 

G.L.BAYATYAJl,1.K.GRIGORYAN,S.G. 

KNYA~YAN,A.T.JlAllGARYAJl,G.S.VAR­

TAIYAl,A.I.ALIKHAIIAl,A.K.JROLOV 

11.EASUREllEIT OF TOTAL HADROliIC PHOTOABSORP­

TIOV CROSS SECTION OW CARBON FROll 14 to 34GeV 

The data on total cross section of hadronic photoproduction 

in carbon 1111cle1 as obtained by conventio:nal tagged photon method 

are given tor five values of energy in 14-34 GeV interval. A slil\8t 

drop of cross section with the inorease in energy is observed, 

indicating the contribution of .f''-•••on to the total cross e9Ct-

tion. 
Yerevan PbTeica Institute 

Yerevan, 1974 

x) tW CCCP 

.a)KtB8 

@ EpeBaHcKuU lf>u3""''""" UHCTUTyT, 197 ~ 

..,,,,., 

B11e;n;eHHe 

MsMepeime IIOJIHoro cetreim.iI cpoToo6paaoBa.HH.H a,n.poHOB ,n.ae T 11Hqiop1.1a­

umo, H606XO;llHMYJO ;l!JIH Bb!HCH6HIDI npl4pO;llli! B38lt!l.IO;ll0~CTBHH O -KB3H­

TOB c Be~eCTBOM. c O;llHO~ CTOpo!W noBe;n;eHHe ceqefiliH Ha HyKJIOHe 

;n;aeT B03MOZHOCTb BblHCHHTb :BOllpOCbl, CBH88HHbl6 c TeopHea Pe;llllB 

K1l8PKO:BOa MO;ll6JIH H T.;n;. ' c ;n;pyro«-ceqeHHe B38HUO;n;eilCTBHH a­
-K1!8HTOB c H;llpallll ;n;aeT HH<l>OPM8~D 0 ;llJIHHe B38HKO;ll6HCTBHH ~ 

-KBaHta c HYKJIOHOM. 

CornacHo Mo;n;enK BeKTOpHoil ;n;ou11HaHTHOCTH - MB~ [I,21 , Kor;n;a 

~OTOH B88HMO;ll6ilCTBY6T c Be~eCTBOM qepea a;n;pOHHOe COCTOHHHe, uo­

zeT cy~eCTBOB8Tb a~eKT 3KpaHHpOBKH ' T.e. yueHbID6HKe qwcna 

HYKJIOHOB , yqacT:BYDll!HX 11 npouecce BaaHuo;n;eilcT:Bl4H. Kor;n;a 11en~K-

Ha R"- 2 Ka , T.e. paccTOHHHe , ROTopoe <I>oTOH npoxo;n;HT B 
mZ 

a;n;poHHOM COCTOHHHH, H8MHOro 60Jibill6 npo6era BCKTOpHoro M630H8 B 

H~pe, BO B38HMOA6~CTBKH yqacT:BYDT, 1l OCHO:BHOl4, HYKnOHl>I, nexall!He 

Ha IIOBepXHOCTH a;n;pa. Tor)t8 celielll'le B88HMO;lle~cTBHH 6~eT 38BHC6 TD 
,J at 

OT aT011Horo li11c.1:a 11eutecT11a llHlll8Wl K&K io-t. ~A ?> , a He 6-1: "'fl , 
qTo HM6Jl0 6bl M8CTO, ecJIH B npo~ecce J'118CTBOB8XH Bee HYKJIOBbl a;n;pa. 
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Y;zt06Ho pa6oTaTa c a\P!PeKTHBHlill q1r1cnou HYJUIOHOB 

fl3.p.p = 6-t (~fl)/ Gt (~r.J). 

r .ite 6-tColl)1r1 6-t(O'rJ)- no;im:r.m ceqeH.Kft 1PoT006paso.BaH1r1H a.ztpoHo:s Ha 

H;ztpe c aTOIOilill q!rfCJIOll fl lrl HS HYKJIOBe COOTB0TCTB6HHO. 3Rcne­

p.wueuam.iwe aaa11eBHR f/ 3 cpcp , nonyqeHBue B pa6oTax [3 ,4 ,5 ] ne­

&aT xew fl~#= A H ;:lacf><j:> = f/Z/?J . Ha6lU'J,lt86TCH yxeH:&meue 

:se .n1r1q.llllli A3~¢ c YB6ID11leH1r1e~ aueprHH o -KBBHTOB .ito 

( 4 ~ 5 ) r::s [3 , 4] ' 8BT6K IlOCTOH~Hlilt XO;zt ,ltO SHeprHH 18 ra:sf5J. 
B aToA 06.naCTH ~;4>4> ~ame, qeu npe.itcKasu:saeTcs MB~ c yqeTou 

p
0 

' w ' lf [5
] ~T~O&eT 6uu o67>HCH6HO CYJ116CTBOBSHH6JIJ 

KOpOTKO;zt6ACTBYDD!0ro B3BlUIOJ16£iCTBlrlH. Ha;im:q1r1e TSKOro B38HllO~eAcT­

BlrlH ro:sop111T 0 CYll!6CTBOB8Hlrllrl THZenoro B8KTOpHoro ueaoua .P ,HID! 

0 qaCTH'IHOK Ha:X:~?t6H>flrl a -KB8HTOB B n rOJIO.ll n COCTO.ffHHHo 

IIpe;ztcxaaaH.KH STlrlX .it:s1X uo;zteneil llpHBOJIHT [6 J K OlJIYTHMOMY 

pas.n1r1qHouy xo-py KpH:sHX.A...,./ fl B o6nacTH aueprd Blllllle 20 ra:s. 
( B o6naCTH auepr1r11r1 6oname 20 ra:s CYJllecT:so:saHHe ..P npe;ztcKaaI£Ba-

eT y11eHI>meHHe fhcpcf> /A c auepr1r1e£t, Tor.its KBK r1r1n0Teaa CYll!eCTBO­

BSHIDi tllOTOHOB B 11ro.no11" COCTO.ffHlrl.H He npe;ztCKS8LI.BaeT yxem.11eJUU1 

fi3cp<f /fl c YBe.JlHqeHHe• aHeprHH 

MeTO,ltHKS lrl YCTSHOBKS axcnepHUeBTS 

~H no.nyqeHHH llOHOxp0118H'iH1'1X 'f -KBSHTOB llpW16HHJICfl Tpa-

[ 7 J. .ltHU/rlOHIUilil 116TO,lt 11eqem.oc tllOTOBOB 

CHCT611B 11eqeu1r1H (p1r1c.l) 61'1Jla nocTpoeHS BB OCHO.Be 11arHJ1TBOro 

cneKTPOllHpa lrl 

.illlfiYJlaCOll p 
CIUfHT.HJilI.ffqlrlOHHlllX cqeTqHKOB. IIyqoK aneKTpoHo:s c 

:s4() I'aB/C H paa6pOCOll A~ ~ t3% nepeonpe;zt6JI,S~Cff 
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MOBHTOPHPYJJltl'IMH HOT JIY'iOK C'l:le'r'mKBMR C, H Ce 1r1 Hanpa:sJIH.ncH 

HS CBHH~O.Bid paJIHSTOp R TOJilll/rlHOtl "-' 0,08 Xo • Sne11 SJieKTpo­

Hli c no110D!DD 11arHHTa CII-129 aHan1r1a1r1po:sa.n1r1ca no .lillfiYJiaCY .H per.11cor­

p1r1po:saJI1r1oa meCTHK8B8m>.Hlilll ro;ztOCKOilOll 1161l8HHH. ro.itocxon COCTOHJl 

HS 'l1:BYJC pasuecemna PH.ltOB cqenMKO:s T,. 0 H T :- 6 , BKJI11qeaHux 

nonapHO HS COBllS,lt6HH8. CqeTqHKH Cr-C3 B COBllB;zt6HHH Blll,lt61IHJIH 

8Jl6KTpOHii OT,ltSqH C lrlllfiYJiaC811/r1 6 -t 26 ra:s/c , llTO COOTB.eTCTBOBSJIO 

pa6oqeuy HH'l'8pB81IY 8HeprHH M0'l8HliX ~ -KBBHTOB E 0 =34 + 14 r a:e. 

H~H rpaHH~a aToro HHTep:sana onpe.iteJIHnaca aKcnepHueHTaJIDHott 

nporpa1111oa [9] ,:sepXH.ffH KOHCTPYKTHBHlilllH xapaKi'eplrlCTlrlK811H BH8JIH-

3HPYDD!6rO 11arHH'l'8. 3.neKTPOHhl O'l'~aq1r1 H o6pa30BSHH1'16 HMH B B611!6CT­

:se uarHH'l'S JIHBH8Bli8 ll8CTHLU>I no;ztaBJiffJIHCa aHTl11:COBIIa.D;aTeJ.IllHHMH C'l:leT-

qHKSlllrl fl~ , A«i • AHTHco:sna.itaTeJII>Hble cqenHKH fl, 1r1 /le?. npe.it-

B8SHS'l8JllrlcI> .lt.1IH no~aBJieHHH cnyqaeB o6pa80BSH/rlll Il031r1TpOHOB B 

pa;ztHSTOpe. 

!HBH6Blllll ~eTeKTOpOM .JJJl (p.11c.I)perHCTp1r1po:saJIBCI> ~ -KBSHTli H 

H8118PHJIHCa I/IX aueprHlrl. JLU COC~OHJI HS 20 IlJISCTHK C~H'l'lrlJIJIHTOpa 

TO~lll/rlHOl 1 011, npocn:oeHHhlX CBHH~OB&lllH nnacT1r1Ha11111TOJID!HHOil"'1X 0 • 

Ilno~S.lt» nnaCTHH (30 x 30) 0112 • CBeT OT Bcex C~HTHJIIDiTOPOB co-

6HpancH c llOMOD!Dll O,ltHOro c:seTOBO~a Ha TPH ~OTOYMHO:uITeJia THna 

tSY-30 • lHBH6BOl ,lt6T6KTOP B nep:Slrl'lHOM SJl6KTPOHHOM nyqxe o6ecne­

'l.IDISJI aHepreTHqecKoe paapemeHHe t'V 12.% (nOJIHB.ff illHPHHa 8MllJllrlTY,lt-
' Boro cneK'l'pa HS llOJIYBliCOTe ), HM6JI JllrlH6'1HYJl 38BHCHllOCTa 8MIIJIMTY-

;IJJI BlllXO,ltHOro ClrlrHana OT aaeprHH aJieKTPOHa HJIH d' -KB8HTS H 

a\P!PeKT.KBHOCTa HX per1r1CTP8UHH ~ 100% • qHCJIO cnyqae:s COBilS~6HHH 

CHrHaJIOB CHCTelllll ueqeH/rlH c JIHBH6B1'1M ,lt6T6KTOPOll ;ztaeT KOJIH'l6CTBO 
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H6B3aHUO.ztelitCTBOBaBmHX ~OTOHOB. 

ITpOJIYKTli B38.HMOAelitcTBHH ~OTOHOB c HAPaw! .immeHH perHCTPJl­

poBB.mwi. aAPOHHblMH A8T6KTOpaMH Mr H ·~, B COCTSB KOTOplilX 

Kpo.11e cqenHKOB Hi H Ha BXOAJ.'!Jll'I lleTHpe CIUIHHJIJIHIUfOHHliX cqeru-

Ka H?> - H 6 (pHc .I) • Paauepbl cqe~HROB - (35 x 35 x 2) cMs • 

14HaM6Tp OTB6PCT~' HSXO)!Hll(HXCH B U6HTpe CUHHT.HJIJIHTOpo:a, IO CM. 

ClleTqHKH CTOHJIH nonapHO Ha paCCTOHHHH OT MHmeHH IOO CM (nepBaH 

napa) lrf 350 CM ( BTOpaH napa). ClleTqHK.ff ll6pe.ztOBaJIHCI> CJIOHW! CBHH­

ua TOJilll.HHOlit 5 CM. BoJI:&maH aarpyaeHHOCT:& HIX cqeTllHKOB, o6ycJIOB­

JI8HH8H ..}-' -M680HHIIU ~OHO.II B aKcnap.illleBTBll:&HOU aane npHBO)tHHB 

K 60JII>ill011Y qHCJIY CJiyqalitHHX COBil8A6HHI M6ll,llY CHrHaJiallH OT ClleT­

ll.llJKOll H?> -:- H c; H cHcTeuol ueqeHHH. Cnoco6 npeo.ztoJleHHH sTolit 

TPYAHOCTH no.ztp06HO ormcaH B pa6oTe [ 91 ~068BJIBHHeu MaJieH:&KOro 

CUHHTl'lJIJIH~OHHoro ClleTqHKa H, B ycTaBOBKY (puc.I) nocne pa6o­

qelit MHmeH.l'I H BK.lilllleHHeu ero :a co:erraA6HHe co ct1eTqHKa1m H~ +He; 
y11em.manac:& ~!PeKTHBHaa aarpyaxa a.ztpOHHWC .zteTeKTopo:e ,y :a IOOpaa. 

Ct1eTt1HK H2 CJIYJ[HJI AJIH y:eeJIHt1eHHH K.[.8THOCTH co:eIIa.zteHHI. 

Co6HTH6U a.ztpOHHOro ~OTOnorno~eHHH CllHTBJIOCI> COBIIaAeHHe CHrHa­

JIOB (H1 H2 H3 H4 ) HID'! (H1 H2 H5 H6) c cacTeMo~ uet1eHHH IIPH 

OTCYTCTBHH c~rHaJia c Jll!BH6BOrO ,lt6TeKT0.[.8 in. 
Ha.ito 0~6THT:&, llTO TaKaH YCT8HOBK8 He perHCTPHPOBBJia Te CJIYllBll 

~OTOnorno~elUUI, npH KOTOPWC o6pa80B8JIHC:& TOJI:&KO H61TpaJI:&HW8 a.ztpo­

Hli.OAHaKO BIQI8)! T8KHX cnyqaeB ueH:&me 2% OT IlOJIBOro ceqeHHH ~OTO­

o6p830B8HHH BAPOHOB npu aaeprHHX 2 + 4 ra:e [IO]. c y:eeJiuqeHHeu 

SHeprHH 8TOT BKJl8.lt ,ltOJIJteH yueB:&mST:&CH Ha-sa y:ee1llt1JeHHH MBOZSCT­

B6HHOCTH po~eHHH a.ztpOHOB,llTO npHBO;IU'IT K yueH.&JDeHHD B6poHTHOCTH 

o6paaoBaHHH TOJI:&KO HeiTpaJII>HliX 8,ltpOHOB. 
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Peayn:&T8TH HauepeHHA Ha ff.ltpe cI2 

Sa BpeUH HsuepeHHa noJIHoro ceqeHaa a.ztpOHHoro ~0Tonorxo~e1ma 

Ha yrJiepoAe qepea pa6oqy11 umeH:& TOm1urnoA. O,I4X
0 

61mo npo~e­

xo ... 5 • 10
6 d" -KBaHToB c axeprHei 14 + 34 rs11. IloJIHoe ceqeaKe 

Bli[llHCJIHJIOC~ CJl6.ltYDlllKM o6paaou 

1 N 
6i:ot (ere) z No M 

r~e No -llHCJIO HAep B r.cu-2 :ee~ecTBa 

N -qucno ~OTOHOB, o6paaOBaBIJ!l'lX ~oHH 

M -qucno ~OTOHoB, nona.zi;aDlll.HX Ha MHmeHh 

IlpH o6pa60TK6 nonyqemwx .ll;8HHliX yqHTHB8JlilCh CJI6AYIDmHe non­

paBKH ! 

I. Ilorn:onteHHe 'Q-nyqxa B MH.llleHH BCJie.zi;cTBHK 06paao11aHHH 

e+e- - nap • ~ yrnepo~ TOJilll.HHOI 4 CM OHO COCT8BJIHUO "-' 6%. 

2. Y11e11:&meHHe t1Hc11a l'-KBaHTOB, npome,ltlllHX qepea immem. 

Ha-aa HeCOOTBeTCTBHH IlJIOl!{8)tH Ml4lleHY. c ll~HJI811 (f -nytIK8. 

J{JIH MHllleHH ,ltH8M6Tpou 5 CM H np~HJ!ff 'd" -nyqKa' np.wBeAeHHOro 

Ra pHc. 2 , ara nonpa:exa cocTaBJiana rv 5%. 

3. IlpoBepJta CJIY'l8AHIIX COBna.zi;eH~ M6TO,lt011 BBe.zi;eHHH .ll;OilOJIHH­

Ten:&HOA aa.zi;epmtH Ha 64 HCeK B cxeuy IlOKaaa~a, llTO BKJI8A CJIY­

qaA!ililX: COBna.zi;eH~ npeHe6peXHMO MaJI. 

4. toH c nycToA MHill6HhD .ll;Jlff IlffTH K8HaJIOB aHeprHH IlPHBO.ll;HTCH 

B Ta6JIHue I. 

s. BJIHHHHe .MHOrOKpaTH!iX TOpM03HIIX npon;eccoB B pa,zi;H8TOpe • . ~ -
BCJI6ACTB~e aToro npon;ecca uoryT odi)a.aoBanc.a 2 HJIH 6oJiee O" ..: 
KB8HTOB, COOTBeTCTBYJllll.H6 O)!HOllY H TOMY lie aneKTPOHY. 0.ztKH Ha 
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3THX r- -KBBHTOB KOllteT yqaCTBOB8Tb B npo~ecce 06paSOBBHHff 

8,ltpOHOB, 8 OCT8JU>Hlie npott,izyT 6eB BSS.IUIO,lte!cTBHH qepes MHmeHb H 

6yp;y~ perHCTPHPOBSTbCH JIHBH8Blilll ,lt8TeKTOpOK, TBK CBJlli'M OT6pacli­

BaH 8,ltpOHHl:I~ cnyqa~. MeTO,l!OM IOHTe-KapJIO 6smi BHqHcJieHa rrorrpaB­

Ka 'AJIH paBHHX KaHaJIOB 5Heprmt B 06l!BCTH 14 • 34 raB. PeayJIDTBTN 

BHqHcJieHHK npKlle'AeHH B Ta6x~e I. 
6. ~OH OT SJl8KTpOM8rHHTllllX npo~8CCOB B llHll16HH yqHTNB8JICH CJie­

'AYJl~Hll o6pasou: COBil8,lt8HHe JIHBH6BOro .iteTeKTOpa c 8'APOHHb!W! 'A6 -

T8KTOpaMH H cqeTqHK8MH CHCTBIW ueqeHHH onp6'A6JIRJIOCb T8KHW! cny­

qaHMH ~OT006pasOB8HHH nap, KOr'AS O,l!HH HS SJl6KTPOHOB napN perHCT­

pHpOB8JICH B'ApQHH!il.111'1 'A6T6KTOpaMH. BKJI8,lt STO~ nonpaBKH COCTSBJlffJI 

rv 2%. • 

7. reoM6TpHqecKH6 nonpaBKH qacTHlJHO uoryT 6HTD o6ycJIOBJ16!il:l 

r eo11eTpHett S'APOHHoro 'Ae;reKTOpa A.U2 . • Hs11epeHHH co c~HroK 

~ K KHmeHH Ha I II noxasaJIH, qTo B Ilpe'A6llBX CT8THCTHlJ6CKHX 

omH60K IlOT6pH 8'APOHHHX cnyqaeB HB-38 reoueTpHH A.U2 He cy~ecT-

B6HH!i (pHc.3). 

B npe'AeJiaX STHX OmH60K BOSMOZHH noTepH CJiyq8eB ~OTOPOZ)l;6HHH 

J>0

-ueaoHOB. B1i1qHcneHHH MeTO,l!OM MoHTe-Kapno 'AXH TaKKX cnyqaeB 

'A8XH nonpaBKY ,.., (0,5 • I,5)% .l!XH paBHblX K8H8JIOB M6lJ6H.Hff. 

8. IlonpaBKa KS-Ba H68~6KTHBHOCTH 8.ltPOHHliX ,lt6T6KTOPOB COCTSB­

JIHJia ,....., 8%. 

IIonyqeHHhle sHaqeHHH Gtot (oc) 'AXH pasH!a BHaqeHH~ aHepr.1rn 

B 06JlaCTK 14 + 34 I'aB Ilpmi6'A6HH B Ta6JI~6 l. 

Ha p.Hc.4 noKaBaHli peayuT8Tfil Ha11epeHHn E>.tot (~c) B o6nacu 

aHeprKH I+ 34 raB, a Ha pKc.5 aaBHCIDlOCTD A3!fi4>/4oT aHeprHH. 
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l. 

~ 
II 
~ 

fl 

r.n:e 6t ('a'P ) 

:mr<iKCJ!lIJIOCb no qx:,pr.!Jf;re 

6t ( iJ fl) 
= .?! 6-e ( Q P) +(A - i!.) 6-c ( o 11. J 

98,? ± 3,6) + (65...:. IO) _,.u g( E 
E • 

fl, r aB) ; 

6t (<rn) = Gt ( oP) - (I8, 3 ~ 6,I) .f' f, ( E ~ ThB) 

KaK BH;IJ;Ro Is pHcyima c :yBeJllJ'ieHHeM aHepI'ltll'. Ha6Jn:ul;aeTCR YM8Hh­

meHJ1e ¥ , 'IJTO corJiacyeTcR c npe,n:cKasrumeM o6o6nteHHo~ MB.11.. 

Ha,n;o OTMeTHTb,lJTO HBMlI He Y'IJT8H B:K.lla,I( OT Tex MHOI'O'IJ8CTJ4inn.JX COdH­

Tmi c yqaCTlleM Ji 
0 

-MeSOHOB,Kor.n:a d' -KBaHT!il OT paCIIB,I(a 
c;o 

:JI -M830HOB Blil3HBaJOT OHTHCOBIIa.I(aTeJII>HHit C1tr'H8Jl B Jll!J3HGBOM ~e-

TeKTOpe. lJaCTb Clla,l{a 6 t ( 0 c) MOJteT 6!i!Tl> Cl!Jl:3aHa c 3T:IIM ajxpeI\TOM. 

B 3aK1IJJtl:el!li!e aBTopu BiiipruJtalO'l' npHsHaTeJil>HOCTh A.~.AMa.Tytil'I, 

A .A .JloryHOBy, c .r .MaTimsmy, C. C .repil!Teil:Hy, c .II .)lemmoBy n B .M. 

KyT:i:.HHy sa mrTepec H ,n:eiicTBemrym rro,IUJ;ePJ!tKY ,O.M.l3mmm:{I<orzy, K.A. 
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