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Y")JJ{. 539.I7I.5:539.I72.3 Haytrnoe coo611teH.11e Etti- 56 (?4) 

r.A.Bap~Sll6THH, A.r.XyAallep,lUIH 

ITOJIHOE cmEHJ.IB B3Aill.I0,74EidCTBIDI 1 -AlE30HA c 
HYKJIOHOM ~ M0,74EJ!b KBAPKOB 

B cBns.11 c ony6JIHKOBaH.11ew HOllWC peayJILTaTOB no a~eKTlfB!ll:iK ce­

qeHHH¥ ~OTOpo:ir.zteH.llH i 0 
-wesoHa HS Hz npllllO~HTCH HOll!re SHaqeH.llH 

Jl:i¢ .11 6iw , noJI,YqeHlilile ll pesyHLTaTe noBTOpHoro aHa JI.11sa ABH­

m.ix pa60T [I,ZJ 

IloHYqeH!We BeJI.11q.11Hii AJIH 6~"' cpaBHHllaDTcn c npeACKa saH.11ew 

BM.llT.llllHO~ KOA6Jl.ll KllSPKOll c yqeTOK yrJJ.a ~x -cwemHBSH.llH. 

EpellaHCK~ w.11a.11qecKHJ.l .llHCTHTYT 
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H.A. VARTAPETIAN, A.G. KHUDAVERDIAN 

TOTAL CROSS-SECTION OF ~JI INTERACTION 

AND QUARK MODEL 

0 Connected with new data on the cross-sections of f photo~ 

production on Hz we present new values of /lef! and GfH which 

were obtained from the reanalyees of data of References ~,2]1 
The obtained values of ~?N are compared with additive 

quark model predictions taking account of £X mixing angle. 

Yerevan Physics Institute 

Yerevan 1974 

@ EpesaHCKuu cpu.suL1ecKuu UHCTUTyT, 1974 

I. BlleAe IDie 

B pa6oTax [I,Z] 6~Jio npHBe~eHo sHaqeHHe 

Bsa.1n.lOAeilcTB.11n ~ 0 

-MesoHa c HYKJIOHOM, 6711 
Mepeirnit ceqeH.11it HeKorepeHTHoro WOTopollt,lJ;eH.11n 

Ha pa3HHX HApaX: 

noJIHoro ce1rnmrn 

, H3llJieqeHHoe .113 .113-
0 

OAHHOqHoro ~ -Maso-

0 + A - 'l 
0 

+ fl ~ J (I) 

np.11 E ~ = 2 rall .11 J-t / = o,s (r::rn/c) 2 

Ilp.11 oueHKe 6i"' ll pae5oTax [I •2 J C51i1Jia .11cnoJIL30llaHa a6cOJIBJT­
Han lleJI.11q.11Ha ceqelllJn npouecca 

;r + p -- ti 0 + p J (2) 

noJiyqeHH8H ll pa6oTe [ 3 J np.11 Tex lie SHatJ:eHHHX f ~ .II t 

.llaHHHe 
KOll [4] 

[ :~ ( ((p - tiP )-::. ( 0, ~ 9 :!: 0, 05 9) jJ g I ( ~~) Ol ] • 

no «\,,i 6HJI.ll CpallHeHH c. oueHKOit BMHTHllHOit ¥0A8JIH Kllap­

' rAe np.11ID1MaJIOCL, qTo yroJI ti_ X -cMem1rnamrn .f.; = o0 

(BeJI.11q.11Ha yrJia_cKemJl!ll8HHH,llNTeKaID~an .113 Kll8AP8T.llqHoit MSCCOllO~ 
0 ~OPMYJIH, npV!HHKaewoit TOrAa llO KHOr.llx pa60Tax, p =-10 npV!-

llO.ll;Jl!Jia K YlleJI.111.J:eHHJO 6 'l tJ Bcero Ha ,...,, IO%, qTo 61i1.110 .u:eHI>me 

HSlllJllX OmJl!C50K ,cK.AaJiee). 
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HacTOHDISH pac5oTa CTl'lltym'lpOBaHa :ztBYWI oc5cToaTencTBawi:: 

I.ny6nHKa~Heit HOBbIX ~aHHhlX no :ztHdxflepeH~Han»lWK ceqewi:aM npo­

~ecca (2) npH f (( ~ 2 raB ( 5 J , KOTOpbie c5wrn nonyqeHbl nocne 

IlOBTOpHoro 8H8Xl188 peayJibTSTOB pac50TbI [3] ; 
2 . BNXO,'!tOI( B neqaTl1 B I972-73 r.r. peayn:&T8TOB qeT!ipeX Heaa­

Bl1CHMWC l181lepeHI&it [ 6- 9 ] ' YK88bIB8DDIIlX Ha TO, qTo yron Cll811ll1Ba­

Hl1H ~ COBna~aeT c o~eHKo~, BbIT6K8DD1eit 1&8 JIHHei1HOit MSCCOBOit 

~OPJ.fYJibI, H llOJWT ,'lt0XO,'ltl1Tb ~O -30°. 

0CHOBbIB8HCb Ha peayn»TaTaX HCC~e,'!tOBaH~f5 ] B :ztaHHOit pa60Te 

6b1Jl1& nonyqeHH HOBHe aHaqeHHa s 1,., B aaBHCl'Utoc TH OT R = :; {a-n -­
-+ ri.nJ/-#-(¥p-ip)' KOTOpble aaTell CpaBHl1B8DTCH c o~eHKOit a~HTl'IBHOit 
MO~eftH KB8pKOB c yqeTOll yrna ~x -CM8111HB8HWI. 

2. O~eHl<a ajJ~eKT.lfBHOro q1mna HYKXOHOB' fl 9</> ' VI 

H8BJieqeBH6 6'l"' 

a) JlHifxllepe~l'l81IbHOe sqiipeKT!tlBHOO ceqemte ~OTOp0lr,7.t6fil!H 1° .-11e-

80Ha Ha npOTOBe. 

B pac5oTe [5 ] npHBO~HTCH :ztHifxPepeH~Han:&Hbie aifxPeKTHBHNe ceqeHWI 

npo~ecca (2) npa Ea- =I,97 a 2 , 04 raB Ill yrnax BbllleTa ~ 
0 

-11eso­

Ba B CHCT6116 ~6H!pa ll8CC ( ~ o llo) 28°, 350 H 420 t qTO COOTB6TCT­

BY6T nepe:ztaBHOMY HllIIYJIDCY It I =0 ,16 ' 0,25, 0,35 craB/C) 2 • 

Bocnom;soBaamHc:o cpe:ztHl1MH aHa~eHilliMVI npHBe.iteHHblX il5J ceqe­

BBI H npHHl11laH , qTO OBH COOTB6TCTBYJ)T npoQeccy (2) c f ~ = 2 raB, 

CSHJI noc!rpoeB rpaQ}HK 88Bl4CHllOCTH ( 5 -11ef ;~ O'.r / t J ,KOTOpYit · 

cnado aaBHCHT OT Er [ I O) , ( cK.p.11c.I} . Ha aTOK ae pHcynxe npH-

11e.iteHH .14 peaynHHbl .ltJIH pea1qvn1 (2) nonyqeBBHe B 1JfSY [II] 

)1rt E~ =4 r:m. 
- 4 -

~3 p111c. I BH,1{HO, qTo ' ~8HHble pac50T [ 5 J l1 l11 J COBna~aDT, KSK 

CJie,ltOB8Jl0 OX~Tl> [ro] I l1 rOBOpHT 0 TOM, qTO H8KJIOH Kpl1BOU 

:ztH~epeH~111an:oHoro ceqeHHH al paBeH~ ,5 (rsB/q-2 • 3KcTpanonH-

pya KPl'IBYJl ( 5 - M 2}'1" ~; "' e- ol. Jt I J3 CTOPOHY 60JI:&llll1X ft/ 
H8XO,ltHM: 

d6 dt(tP-ri.P) = (0,71 :!: o,1ti}JJ£/( ~c, ) 
2 

npl1 (t/=OS( r~~J .~ 

B pac5oTe [ 5 ] :ztHqxJiepenu11an:ol:lble a~eKTHBHbie ceqeHHH peaK~11111(2) 
B HHTepecyDmHX Hae cnyqaflx onpe.iteneHbl B cpe,?tHeM c ToqHOCTbD 

f'V 20% ' IlOSTOMy !t'l MhI cq11TaeM, qTO Ol!IH6Ka HCil011:&3yeMoro H811H 

3HaqeHHH :; (~p-'lP ) IlpH /t j = G, S (~(, r T8K JOO p8Bli8 

"' 20%. 
6) Onpe.iteneHHe fl "Jcp 
"9qi!J.JeKTHBH09 q.[1QJIO HyK110HOB II' ft 3cp ' ~a10mHx BKJI8.lt B p68Kl\HIJ 

(I), onpe:zteIDI6TCH npH IlOllODll'I C116.1tYD1ero B~pa~6Hl1fl: 

A~cp= :: (aA -riA*)f:: (?rP-ti.P). (3) 

Ha OCHOB8Hl'IH aqxJieKTHBHHX ceqeHI&it npo~eccoB (I), nonyqeHHblX 

B [ I,2] H HOBWC ;ll8HHHX no peaK~l1H (2) ' CM. [ 5 ] ' np11 IlOMOD!l1 

1<3> 6bIJIH pacq11Ta BH A3 cp ;11JIH a:ztep Be , c , fie , Cu , fl~ 11 

; P~ , (cw.Ta6JI.I) • 

IlOCK011l>KY B Bblpazemtl'I (3) l1CITOXb3yeTCH :ztHIP~epeHUH811DH06 ceqeHHe 

luea~H (2) , nonyqeHHoe ,?tpyrwrn aBTopaKH [ 5] , TO npH onpe:ztene­

HHH norpemHocTe« A3~ 6pa111rtc» :so BHW48HHe xax CT8THCTHqecKHe T8K 

~ CHCT6118TlrJqecKl'!e OWH6KH sifxPeKTHBHblX ceqeHHa npo~eCCOB (I),fI,2]. 

- 5 -
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:s) OueHK11 Gti_fl/ 

Be.n11tJ11HU 6 11 Jo/ npH pa '3.lIHtJHiiX 3HatJeHHHX R 6!il1rn rroJiytJeHH 

l1CXO,llff H3 SKCII6PWl6HT8JII>m!X )taHHHX llO /J 3 cp ,1!JIJI fl f , Cu t J/ ~ 
H p-e, ' (CM. Ta6.n. Ifa H q,op11yJni1 .1!IDI /J ::1¢ IlOJIYll6HHOI :B PBllKBX 

110,1!6.lIK r.nay6epa-MaprOJIIIICa ' Cll, [I,2] . IlpH S'.rOll P63Y1IH8T!:l :B 

c.nyqae nerKl1X a:.ziep 8 e H C 61i1JIH ony111eHH T.K.; .ltIDI aux a:.ziep 

pacnpe.zie.neHHe CaxcoHa-By)ta , BXO,JtH~ee B TeopeTHll8CKOe :BlipaZeJme 

,1!JIH ,4 3cj:i t ff:BJiff6TCff lIJIODDI IIpH6.lIHK6HH6.ll. 

Peay.lll>TST.bl oueHoK Grz_,.J B SBBHCH110cTH O'! R npHBe.ziem B 

Ta6.nHue 2 H HS pHc.2. 

3. Onpe,1!6JI6HB6 6 'l."' B P811K8X 8)UlfrfTHBHOI 110,lt6JIH 

KBapKOB c yqeT0.11 YI'H tz.X - c11emH:BaHW1 .-

ECIDI! p68.lll>Hli8 K630HBhl6 COCTOffH . .IUI 
0 0 tz . .I! x npe:ztCTBBKT:& qe-

pea YHHT8pHoe CHHr.116'.rHoe .H OKT8'!H08 COC'.rOffHKe 'l f H 7 8 

~
0

= ~!_Cot, ft> ~ 1 .5i11. ~ 

)(• = ~ 3 ~t'1.jJ t 7_
1 

CO!> _f-J - ( 4) 

a BOHOB!ie q,ymuvm ~~ 

Kl!SpKOBliX COC'.rOllB.d (I2 ] 
.I! ~a BlilpB 311'1'11 qepe s KOK6HH8IUIH 

~ = -1 (PP+ ii'n - 2~ A) 
8 {G' 

ri = -1 (PP + ii.n + ~ ..,.. ) ,· 
1 .J3' 

'!O yro11. 'l ')( -CK611HB8H.iUI fl 6y;r,e'.l'! 0'.rP.l!UST8.ll:&Hml. 

(5) 

IlpH 3'!011 11.MB8UH8a: H KB8,1!p8'!11N.118ff KSCCOB!:le q,opllY.lIH npe:ztCK8SH­

B8DT COO'!B8'!C'J'!B6HHO C.ll8JtYDlllH6 8H8ll6JlHfi ;ltlUI fJ : 
- 6 -

_f.)A = - 23,I7° (JIHH6HH8ff q,opMyJia) 

j'JK = - 10,24° (K:sa.zipaT11tJHaa: ~opuy.na) • 

Wuen B BH'AY BlipaJKeHHe (4) H (5),uo~HO 38IIHC8Tb 8Mil.lIHTY.ztY 

ynpyroro pacaea:HIDI :srrepe.zi ~ 0 

-uesoHa Ha HYK.lIOHe. ~anee :socrro.ni.-

30BaBmHc:& OIITHtJeCKOH TeopellOH MOXHO no.nytJHTb c.ne.ziymmee B!:lpazeHHe 

~Jiff . llOJIHOro C6tJ6HHff 7N -B38HM0,1!6MCTBHH! 

6tt,N = [ ~ ( 6k+p + 61{ p + t\+rt + 61<-;,)-f (64 +631,,)]Co~)+ 

+ l.(6.- +6 .. - +6 .... + +61<:-n + 6~~ + 61fp-)!>inp- (6) 
G kp "P " n • 

- ~ [2 (~-+p +69Tp)-(cb1<-tp +61<-p +6Kt, +GKr.}lt>i.nJ>Co~ 
r.ir;e 61<p , b1<n (6rip) -noJIHW ceqemra: Bsa11uo.zie~CTBHH aapa:xeH-

HblX K (jl) MesoHOB Ha HyKJIOHe ( npoTOHe). B1i1pali6I:rn:e ( 6) npH 

p =0 COBila,llaeT c wopuyJIOH ,1!Jlff G '1."' ' IIP.l<lBe,1leHHOM :B pa60T6[41. 

qTO KacaeTCff yr.na ri_X -cueWHBaHHH, TO sa fi OCJ16,llHH8 2 ro.zia no­

flBHJIHCb HO B!:l6 pa60Tli :B OCHOBHOll no HCCJ16,1!0B8HHJJ peaK~Hi p0lt,11;6HID! 
0 0 ~J 

~ H x -11e30HOB np11 CTO.lIKHOBeHHH :BliCOK03H6preTHtJHblX J -ue-

30HO:B c npOTOH8W! t KOTOplile YK83Wl8KlT Ha TO' tJTO yroJI 7X -cu:emM­

:BSHH.fi 6JIH30K K f'A [I3] • 
B pauxax a.1l,1!HTM:BHOM 110.zie.nH x:sa~Ko:e A.JieKcaH,1!epou: 1'l .zip.[r4 ] .zi.na: 

ceqeHHM npo~ecco:e 

jf-+ p - ~ o + 11. { x o +- n) (7) 

~ ( . fl + p -~0+4++ X -+A++) ( 8) 

1npe.zicxaaW!aeTcff cne.ziymmee cooTHomeHHe: 

- 7-
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- E', (91?- rio~ J 
j - 6('.Wp ~ x 11.) 

= 6{<Jip-11°ti+.i-) = ((05./.J-Je!>i.nJ.>)
2 

(
9

) 

6tn+"p -:x"ll HJ ( 5in ft+ {2Co!> fat" -

Ha OCHOB8HHH ,1!8HHblX pac50T [ 6 ]' f 7] no peaK!UffiM (7) CJie,1.l'{eT, 

'ITO OTHOllleHHe '] = I,8 :t 0,3 ' f 6] H '] = 2,38 :t 0,4,[ 71 ' 
OTKY.118 H8 OCHOB8HHH (9) ' nonyqaeTCH COOTBeTCT:BeHHO ~ =-I80j:30 

H -22°!2°. 

B pac5oTe r 8 J 6blJIH H~MepeHN IlOJIHbE ceqeHl/IH peaKl.1;111~ ( 8) IIPlll 

m.myJI:&Ce HaJieT8IOl!lero ~ + -Me30H8 5,45 raB/C. Ha OCHOB8HHH IlO­

JI~eHlWX peayJI:&TaTOB 8BTOJlli pac50Tbl [
8 ] C'lHT8IOT 'ITO: 

j 'J = - 28, 70 ± 4,3° ' eCJil/I B BblpallElHHH (9) HCilOJI:&30B8T:& CJiyti:aH 

c 0,1!HH8KOBOM IlOJIHO~ sHeprvrea B Cl/ICTeMe u;.~ 

jJ = - 31' 7° ± 4,I ' ec~Illl B (9) l'!CIIOJIJ>30ll8T:& CJIY'l:8111 c 

0,1ll/IH8KOBO~ KHHeTl'lti:eCKOtt SHeprl'le~ B Cl/IC-

Teue u;.u. 

B pa<5oTe [ 9 J H8 BCTp8'lliblX eT e- nytrnax c5blJI8 H3MepeHa ll!HPl'!H8 

pacna,11a lf 0 
-M830H8 Ha r{ 0 ' KOTOpali IlOJIYllHJiaC:& paBHO~ 

r,. -'"'~ = (u,108 ± 0,026) Mev • 
lfa 3KCilep11MeHT8JI:&HO l'l3M8p8HIIO~ lllHpHHbl rlf _. 'll H yr11a 

w~ -cMeilllllBBHHH 37° t 40° B paMK8X M0,1!81IH KB8pKOB nonyqaeTCH 

1) -= - 28° t 4,5° [ 9] 

4. CpaBH8HHe <b~" c ou;eHKBIW BAAHTHBH0'1 

1l0,1lemt KBa PK OB • 

Ilp11 uoMOD!H :a1i1paxemm ( 6) 6b1JIH npoHSBe,neHH ou;eHM 6 7." .nJIH 

'IY'lB8B J11J = 0; - 10,24°; - 23,17. 

PeayJI:&Ta'?H npR~e,11eHJi1 Ha pHc.2. 

- 8 -

Hs pvrc.2 BH,1!HO, ti:TO rrony'leHHble SKCnepYiM6HT8JI:&Hble ,1!8HHbl8 He 

IIpOTHBOpeqaT ou;emte ll0,1leJil'l KBapKOB ,JJ;lffi 0~"' B CJiyqae' Kor.na 

yro11 fJ c5rutsox K aHaqeHHll -30° , np111 ycJIOBHH, eCJivr R ~ 0,4 

qTo T8K Ke COBll8,JJ;BeT c IIpe,ll;CK838HH6M JlO,JJ;eJIH KBapKOll [ 
15

] • 

KaK OTMe'laJioc:r:. B [ 112], oTHocmen:r:.Ho R mrn1>TCH ·.caK&e III J.tPYrKe 

TeopeTKlleCKHe ou;eHIUf [ 16 ] ' [l7 ] ' OTKJ].l8 CJie].lyeT, ll:TO 

R [16] R _ [11] = 0,4, , III - 01 6 , . 

Cne,nyeT OTM6THT:&, 'ITO ,1l1IH 6011ee TO'lHOro cpaBHeHHH B6Jilll'lHHH 

c0 ruJ t II01f.Y'l8HHOtt ].l8HHOtt MeTO;ltHKOit, C T80pllleii He06XO].lilIKO H31l8-

pwr:& OTHOllleHllle R B Tex :ae sxcnep.iDleH'?BllltBHX ycJIOBlllHX ( :s 

Hame1l cnyqae npz /t I = 0,5( r~11) 2 H E 0 = 2 rSB). 

PyRoID1c:& noc'fYIIJl.na 2~ro .imBaps: 1974 r. 

-9-



TaC5mma I 

I 
Tao.una ~ 

H .it po cl6 [ .,u{j ] '3/cC'1 

cl i ( fao/c )2 A 9cp 

I R 0,!5 0,2 0,25 0,3 o,~5 
B2 0,71 ± 0,14 3£) 
Be 3,66 :l 0,66 5,2 ± I,4 

6 i-7,4 +7,I +7,3 +7,5 +7~4 a 4,47 ± 0,67 6,3 ± 1,55 23,4 - 25,7 28,2 30,6 32,3 · 
-4,9 4,I -4,9 -5 -5,5 il 8,05 :t 1122 II ,35 ~ 2,84 

Cu 14,0 ± 2,55 19,7 ± 5,3 
~ 23,9 ± 41! 33,6 ± 8,75 
Pb 34,6 ± 7,0 48, 7 :t 13,B 

*7 [5 ] CM . paC5o . ~, I' R 0,4 0,45 0,5 0,55 0,6 

+7,4 +7,5 +7,6 +7,8 +7,4 

~ 34,5 36,8 38,0 40,2 42~4 
-5,6 - 5,? -5,6 -5~5 -5,6 

-10-
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0,5 1.0 ltl [r;c1cl 

P.c.I 

I. rpaqlllnc saBHcH11oc TH (s-M 2J
2tf' oT /t/ ;zpm pea1nurn (2) 

no pesym.TaTa11 pa6oT [ 5 J H L II] • IlyHKTHpoM o6vaHatleHo npil· 

Hf!Toe HallH sHatlemie ce11eHKH npH / i / = o,s cr~11 ) • 

-12-

62Nfmt] 

40 

[16] [15) [11] 

11 1 
0,1 0,2 0,3 0,4 0,5 0.6 R 

Pl!c.2 
2. Sa:BHCIUlOCTI> Gip/ Oi' R Bll6Cfe c C00i'116~TB~ 0~6HK811H 

npH IlOllOIItH :BYpaaemm (6). SamTpWCO:B8HH8H o6xacn COOTB6TCHY­

e'! 3H~116HHI> 0~,J c yrJIOll CU6111HB8111UI, BH'fexamaero HS SKCII6pH-

116Hi'Oll [6-9). (Pl_= - is0 [ 6), Ht>.. = -31° [a]). 
:t;,,n J ';. ru 
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