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EapaweHKOB B.C., MycynbMau6eKOB )!\,/!(. P2 - 11453 
llH¢paKUHOHH8H •nonyonTH"'eCK8H" MOaenb B38HMOACllCTBHH 

6biCTpbiX HOHOB C HApSMH 

llH~pSKUHOHHSH TeOpHH rnay6epa AliH B38HMOAellCTBHH aayX HAep pac

CMaTpHBSeTCH B npH61IH)!{eHHII, KOI"'Aa OAHO H3 HAep KSK uenoe B381!MOAeilcT

ByeT c OTAenbl!biMII HyKnOHa~tll npyroro HApa. TaKoil UOAXOA, HBliHIOWIIilCg 

npOMe)!{yTO"'HblM Me)!{AY OUTI!"'eCKHM npeaenOM II TO"'l!Oll TeOpHeH rnay6epa, 

cymecTaeuno ynpowacT pac"'eTbi H a To JKe apeMH no3aonHeT nony"'I!Tb 

xopomee cornacne c 9KcnepnMeHTOM. 

Pa60T8 BbtnOnHeHa B !la6opaTOpH11 Bbl"'HCUHTenbHOH TeXHHKII H SBT!r 

M8TH38UHH 0115111. 

npenpiiHT 06bellHHeHHOf'O HHCTI!TyTa smepHbiX I!CC1Iei!OB8HI!il, lly6Ha 1978 

Barashenkov V,S., Musulmanbekov J.J. P2 - 11453 

Diffractive "Semioptical" Model of High Energy Nucleus
Nucleus Collisions 

'I'he diffraction Glauber theory for nucleus-nucleus collisions 
ha.s been considered in the approach where one nucleus interacts 
as a whole with nucleons of the other m.1cleus. This approach 
being intermediate between the accurate Galuber theory and its 
optical limit essentially simplifies the calculations and gives good 
agreement with experiment. 

'I'he investigation has been performed at the Laboratory 
of Computing Techniques and Automation, JINR. 
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Pac'leTbl B3aHMO,neHCTBHH JI,nep C IIOMOmbJO,nHcllpaKUHOH

HOH TeOpHH rnay6epa CTaJIKHBaiOTCJI C 60JibWHMB Bbi'IHCJIH

TeJibHbiMB Tpy,nHOCTJIMH y>Ke B CJiyqae JierKBX JI,nep /1,2/ . 
'3/ B pa6oTe • 6biJIO rroKaJaHo, 'ITO Bbi'IBCJieHBJI JHa'IBTeJILHO 

yrrpomaiOTCJI, eCJIB aMIIJIHTy,ny B3aHMO,neHCTBHJI JI,nep rrpa-

6JIIDKeHHO Bblpa3HTb qepe3 aMIIJIHTy,ny B3aHMO,neHCTBHJI 

HaJieTaiOI.Qero H,npa f3 C OT,neJibHbiMB HYKJIOHaMB JI,npa

MBWeHB A , ,nJIJI Bbi'IHCJieHHJI KOTOpOH CHOBa HCIIOJib30BaTh 

TeOpBIO r Jiay6epa: 

ABA(q)= _j ___ I ct 2be i"qb !1- ~ [1- r· (b-s. )]l x 
2rr* i"'l BN l 

A 
X fl p (S ) d 

2s 
k=1 A k k 2 77~ 

I ct2beiCib !1- rk1tct2skrisk)x 

A 
x [ n 

i= 1 
I ct 2s[1- f' (b-s. +s)lp (s)]B l 

NN 1 B ' 
11/ 

r,ne p A B PB - IIpOBHTerpapoBaHHble B,nOJib OCB Z IIJIOTHO

CTB pacrrpe,neJieHBJI HYKJIOHOB B JI,npax A H n ' l ~N - rrpo

cllanL-cllYHKUHJI NN -pacceJIHHJI. 

TaKoe rrpa6niDKeaae JIBJIJieTcJI rrpoMe>KyTO'IHbiM Me>K,ny 

BCXO,nHbiM rnay6epOBCKBM H ero OIITH'IeCKHM rrpe,neJIOM 

opt i 2 lqb __ 
A ( q) = - I d be 11- [1- If' NN ( b-s) x 

BA 2 rr~ 

xpA (s+s')pB(s')d2sd2s'] AB l. /2/ 
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YqBTLIBaJI JIBHLIH BBA awnnBTYALI 

;lt 2 -i q b 
r (b)= -. f d q e A (q) = 

NN 2 rrl NN 

a(1-ia) 2 -iqb-aq2/2 
----fdqe 

8rr 2 

B 0603HaqBB qepe 3 f (q) cl>ypbe- KOMDOHeHTY p ( s) , "nony
ODTBqecKoe" BblpalKeHBe /1/ YA06HO npeACTaBBTb B BBAe 

1 2 (qb A2 
A (q),-- (d be 11- fll d s p (s )x 

BA 2 77 ~ · k=l k A k 

A ~ ip(s.-b) B 
X n [ 1 - --- f d 2p e 1 A (p) f (p) ] I 
i=l 2 rr i NN B 

= _i_ f d 2 be (q b 11- [ f d 2 tp (t+b) <I> (t)] A I. 
2 rr~ A B 

rAe cl>YHKUBJI 

<l>(t)={l.- ~(1- ia.Lf d2pf (p)e ipt-ap2/2 I B 
8rr 2 B 

JaBBCBT numb oT napaweTpOB .IIAPa B. 
)J.n.11 nerKBX .IIAep C DllOTHOCTbiO p B (s) , ODBCLIBaeMOH 

OCUBllllJITOpHOH MOAellbiO, :na cl>YHKUBJI MOlKeT 6LITb BLI· 
qucneHa aHanuTuqecKB *. Hanpuwep, An.ll a -qacTBULI, y 

KOTOpOH 
_ R2p2 

f (P)=e , rAe 
B 

-13 
B R =1,37·10 CM 

a 

R 2 =(Ra/2)2 (1-1/B)= 3R
2 

/16 a 

/3/ 

* B oonee cnolKHLIX cnyqaJIX MO)I(J{O CHaqana swqucnBTb 
Ta6nuuy 3HaqeHBH <I>B (t) ; JaTeM, BBTepnonupyJI 3TH 3Ha
qeHBJI, BLIDOllHBTb ABYKpaTHOe BHTerpBpOBaHBe B paccqu
Ta Tb Ta6nu:u;y 3HaqeHBH F (b)= [ ... ]A. Hcnonb3Y.Il eme pa3 
BHTepnon.IIUBIO, onpeAenBM ABA (q ). 
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- Pt2 B 
<1> (t), ! 1 - 4 rr P e I . 

B 

rAe P ,4 I (8 a 2 +3 R ~ ) , B awnnuTyAa ABA (q) swpalKaeTCJI 

qepe3 4>YHKUBB 1ieccen.11: 

-1 ""' 
ABA(q)""i1t 8 A (q) ~ db J O (qb)b X 

~ v 
x {1- [ 1 - 2 rr y P f s ds [ 4 I 0 (u)- 6 y PI 0 ( 2 u) e + 

0 

+4y2P 2 I
0

(3u)e 2v -y3 P 3 I
0

(4u)e
3
v] p A (s)ev ]A 1. 

/4/ 

rAe y=a(1-ia)/2rr , U=2Pbs,v--P(b
2

+s
2
), B MLI BBellB 

q 2R 2 /4A 
«l>aKTOp @A(q),.e , yqBTbiBaiOIUBH nepeXOA K CBCTeMe 

:u;eHTpa wacc .IIApa-wuweHB. 
KaK cornacyeTCJI c onwToM "nonyonTuqecKoe" npu6nu-

lKeHBe, BBAHO B3 pucyHKa, rAe cpaBHBBaiOTCJI pacqeTHLie 
B 3KcnepuMeHTanbHLie ceqeHBJI All.ll a - qacTBU c uwnynbCOM 
18 T3B/c. ,l].n.11 .IIAep-wuweHeil c waccoBbiM qucnoM A ~16 
BCDOllb30Banacb nnoTHOCTb p A OCUBllllJITOPHOH MOAenB, An.ll 
6onee TJllKenwx .IIAeP - nnoTHOCTb ByAca-CaKcoHa c napa
weTpaMB B3 ODbiTOB DO pacce.IIHBIO 3lleKTpOHOB B cl>OTO

po)l(AeHBIO / 4 •
51 

· 

PacqeTHLie ToqKB 3HaquTenbHO nyqwe cornacy10TCJI c 
3KcnepBMeHTOM, qew All.ll onTuqecKoro npu6nBlKeHBJI. YAoB
neTBOPBTenbHOe cornacue nonyqaeTCJI B B cnyqae npeHe-
6pelKeHBJI pa3MepaMB a -qaCTBULI. 3KCDepBMeHTallbHLie 
AaHHLie pa60TLI /8/ OKa3LIBaiOTCJI 3aMeTHO 3aBLIWeHHLIMB 
B cpaBHeHBH C AaHHLIMB pa60T i6,7/ B pacqeTHOH KpBBOH. 

B •a6AUf4e npBBeAeHLI pacqeTHLie B B3MepeHHLie B 
pa6oTe 181 3HaqeHBJI nonHLIX ceqeHBH B ceqeHBH ynpyroro 
pacce.IIHBJI. TaK lKe KaK AllJI ain ' 3KCnepBMeHTanbHLie 
AaHHLie pa6oTLI 181 HeCKOllbKO swwe pacqeTHLIX. 
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Ce'leHUJI Heynpyzux 63QUMOOeUC1116UU a - 'IQC111UI4 c 
pa311U'IHbiMU JIOpaMU. 3HO'IKQMU 0 , e , x HOHeCeHbl co-
01116e11JC1116eHHO 3KcnepuMeH111allbHbae oaHHble U3 pa6om !6-8

1
• 

Cn11owHa.J1 Kpu6a.JI - pac'lem 6 "noAyonmu'leCKOM" npu6Au
JKeHuu /4/, nyHK111Up - C001116e11JC1116YJOUIUU pac'le111 OIIJI mo
'le'IHbiX a - 'IOC111UI4, mo'le'IHOJI Kpu6a.JI - pqc'le111 6 onmu
'leCKOM npu611UJKeHuu /2/. RaA =A;/3 + A113,zoe Aa""4 , 
A - ,wacco6of 'IUCIIO JIOpa- ,wuaueHu; pac'le111Hbae napaMeJipba: 
Ra =1,37·10" 3 CM, Ta =4,5 T3B/HYKIIOH, ReANN !Im~tr 
= -0,4, a =5,45 /T3B/cj-2, a = 43 M6. 

NN tot 
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Ta611u14a 
IlonHble ceqeHHJI a tot H ceqeHHJI a el B M6 ,nn11 a -qacTHU. 
c HMnynLCOM 18 T3B/c. PacqeT B "nonyonTHqecKoM" 
ITpH6niDKeHHH, 3KCITepHMeHTanLHble ,naHHble B3JITbl H3 

MHweHL 

c 
0 
Al 
Cu 
Ag 
Pb 

pacqeT 

789 
931 

1331 
2436 
3298 
4971 

pa60Tbl I 181 

0 tot 

3Kcnep. 

887±10 

1413±40 
2600±170 

a el 

pacqeT 3Kcnep. 

305 348±4 
363 
538 600±20 

1044 1220±100 
1464 
2368 

B 3aKmoqeHHe Mbl pa,nbl no6naro,napHTL r .H.JibiKacoBa 
3a o6cy>K,neHHe H B.«<».HHKHTHHa - 3a npe,nocTasneHHe npo
rpaMMbl pacqeTa BHYTPHJI,nepHoii nnoTHOCTH . 
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