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ronocKOKos C.B., KyAHHOB A.B., Kynewos C·.n. P2 - 12693 

npeAaCHMnTtiTH4eCKHe 3¢¢eKTbl B aAPOH-aAPOHHOM 
pacceflHHH Ha 6011bw1-1e yr11b1 1,1 on1-1caH1-1e 
3Kcnep1-1MeHTaJ1bHblX AaHHblX 

npoBeAeHO cpasHeHHe npeAaCHMnTOTH4eCKHX ¢0PMYJ1 Ailfl AH¢
¢epeH4HaJ1bHblX Ce4eHHH BblCOK03HepreTH4eCKOro pacceflHHfl Ha 
60JlbWHe yrJlbl C 3KCnep1-1MeHTaJ1bHblMH AaHHblMH. 11ccneAOBaHbl peaK-
41,11,1 ynpyroro 1r±p-,pp-, 1,1 pn -pacceflHHfl, Ailfl Ka)f(AOA 1,13 KOTo
pbrX HCnOJlb30BaHbl pa3JlH4Hble ac1-1MnTOTH4eCKHe aMnJlHTYAbl, np1-1 
3TOM aHa111,131,1posa11ocb KaK Ka4eCTBO no11y4aio111erocfl on1-1caHHfl, 
TaK 1-1 KOJlH4eCTBeHHble xapaKTepHCTHKH npeACKa3b1BaeMblX npeAaCHM 
n10TH4eCKHX 3¢¢eKTOB, noKa3aHO, 4TO 3¢¢eKTHBHble CTeneHH, on1,1 
Cb1Ba101111-1e OTKJlOHeHHfl OT CTporoA aBTOMOAeJlbHOCTl-1 1 Mano 3aBHCflT 
OT KOHKpeTHoro BHAa ac1-1MnTOTl-14eCKOH aMnJlHTYAbl. 3TO CBHAeTeJlb 
CTsyeT O CaMocornacosaHHOCTl-1 1-1cnOJ1b30BaHHOH CXeMbl Y4eTa 
npeAaCHMnTOTl-14eCKl-1X 3¢¢eKTOB. 

Pa6oTa BblnOJlHeHa B na6opaTOPl-11-1 TeopeTH4eCKOH ¢H31-1Kl-1 
011}111. 

Coo6weHHe O6belllfH8HHOl"'O lfHCTHTYT8 l!llepHblX 11ccnea0B8Hlflt, Ily6Ha 1979 . 
Goloskokov S.V., Koudinov A.V., Kuleshov S.P. P2 _ 12693 

Preasymptotic Effects in Large-Angle Hadron 
Scattering and Description of Experimental Data 

Preasymptotic formulas for differential cross sections 
of high-energy large-angle hadron scattering are compared 
with experimental data. The reactions of elastic 1r±p-,pp-and 
pn-scattering with the use of different asymptotic amplitu
de for each of them are investigated. Both the quality of 
description obtained and qualitative characteristics of 
predicted preasymptotic effects are analysed. It is shown 
that effective degrees, which describe the deviations 
from strict automodelity, depend weakly on a specific 
type of an asymptotic amplitude. This provides evidence in 
favor of self-consistency of the used scheme for preasympto• 
tic effects consideration. 

The investigation has been performed at the Laboratory 
of Theoretical Physics, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1979 

@ 1979 O6f>e/lHHeHHl,1/I JIHCTHryT Sl/lepHM:JC HCC0e/lOBSHHII J1y6HS 

B HaCTOfllJleH pa6oTe Mbl npoBeAeM cpasHeHHe npeAac1-1MnTOTH-
4eCKHX ¢opMYil Ailfl AH¢¢epeH4HaJ1bHblX ce4eHHH aApoH-aApOHHOrO 
pacceflHHfl, no11y4eHHblX B paMKaX KBa31-1noTeH41-1aJ1bHOro nOAXOAa 
noryHosa-TasxenHA3e 

I 
C 3KCnep1-1MeHTaJ1bHblMl-1 AaHHblMl-1. On1-1caHHe 

BblCOK03HepreTH4eCKOrO pacceflHl-1fl Ha 60JlbWl-1e yrJlbl B03M0)f(H0 
C nOMOlJlblO pa3Jll-14HblX ¢eHOMeH011or1-14eCKl-1X KBa31-1noTeH41-1a11os. 
3TO npHBOAHT K Heo6xOAHMOCTl-1 cpasHeHHfl no11y4eHHblX ¢0PMYI1 
C T04Kl-1 3peHl-1fl COOTBeTCTBHfl 3KCnep1-1MeHTaJ1bHblM AaHHblM, a 
TaK)f(e BblflCHeHHfl CTeneHl-1 MOAeJlbHOH 3aBHCl-1MOCTl-1 npeAaCHMnTO
TH4eCKl-1X 3¢¢eKT0B. 11x y4eT 6b111 npoBeAeH B pa6oTe /1/ 1,1 OCHO
saH Ha B03MO>KHOCTH BblAeneHHfl 11 MflrKoA 11 1-1 11>KeCTKoA 11 KOMnoHeHT 
KBa31,1noTeH41-1a11a, onpeAeJ1fllOlJll-1X ac1-1MnTOTl-1Kl-1 Bb!COK03HepreT1-1-
4ecKoro pacceflHl-1fl Ha MaJlble 1-1 60JlbWl-1e yrilbl COOTBeTCTBeHHO. 
np1-1 KOHe4HblX 3Heprl-1flX Ham141,1e 11 MflrKOH 11 KOMnoHeHTbl 
KBa31-1noTeH41,1a11a npl-1B0A!1T K noflBJleHHIO nonpaBOK K rnaBHOMY 
aCHMnTOTH4eCKOMY 4JleHy aMnJlHTYAbl pacceflHHfl Ha 60JlbWHe 
yrilbl' onpeAeJlfleMOH 11>KeCTKOH 11 KOMnOHeHTOH. 

Me30H - HYKilOHHHOe 1-1 HYKilOH-HYKJlOHHOe pacceflHHe Ha 
MaJlble yrJlbl xopowo onHCblBaeTCfl 4HCTO MHl-1Mb1Ml-1 rayCCOBblMl-1 
KBa3MnOTeH41-1a11aMH C OAHHMl-1 1-1 TeMl-1 >Ke 3Ha4eHl-1flMl-1 3HKOHaJlbHOH 
¢a3bl B HYil; 1-1 ppAHyca 12•3.1 

2i x(O) = - 1; a= 2,5 ( f3B/c)
2 /1/ 

0TMeTHM' 4TO AeTaJlH B03MO>KHOH CTPYKTYPbl 11 Mfl rKOH 11 KOMno
HeHTbl KBa31-1noTeH41-1a11a Hecy111ecTBeHHbl, TaK KaK seJlH4HHbl 
nonpaB04HblX K03¢¢1,141-1eHTOB onpeAeJlfllOTCfl ero ycpeAHeHHblMl-1 
xapaKTep1-1cT1-1KaMH . 

CTpYKTypa 11 >KeCTKOH 11 KOMnOHeHTbl KBa31-1noTeH41-1a11a, KOTOpafl 
AOJl>KHa npHBOAHTb K cTeneHHblM aBTOMOAeJlbHblM ac1-1MnTon11<aM 
BblCOK03HepreTH4eCKOrO pacceflHHfl Ha 60JlbWHe yrJlbl 141

: 

.?~ - _!_re!-); 
dt SN s 

t s, t ➔ ""; -- =-const, 
s 

/2/ 

6b111a paCCMOTpeHa B pa6oTe 151• TaM 6b1Jl0 noKa3aHO, 4TO 3TOMY 
yCJlOBl-1!0 YAOBJleTBOpfllOT KBa31-1noTeH4HaJ1bl, npeACTaBHMble B BHAe 
cynepno31,141,11-1 rayccoBblX, np1-14eM ¢yHK4Hfl nilOTHOCTl-1 AOillKHa 
secTl-1 ce6R s Hyne cTeneHHblM o6pa30M. Ac1-1MnTOT1-1Ka )f(e aMn111-1-
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TYAbl pacceRHHR H nonpaBKH HH3WHX nopRAKOB onpeAenR~TCR 
6opHOBCKHM npH6nHmeHHeM no 11mecTKOH 11 KOMnOHeHTe' OT Bb16opa 
KOTOpoi:i H 3aBHCHT KOHKpeTHblH BHA <!JOpMyn AnR AH¢¢epeH4Hanb
HblX ce4eHHH. 

nepeiiAeM Tenepb K paccMoTpeHH~ KOHKpeTHblX peaK4Hii. Ami + 
OnHCaHHR 77 -p - pacceRHHR HaMH 6b1no HCnOnb3OBaHo ABa Ha6o-
pa npeAaCHMnTOTH4eCKHX <!JOpMyn. HHme Mbl npHBeAeM aCHMnTo
THKH MaTpH4HblX aMnnHTYA pacceRHHR, COOTBeTCTBY~lllHe >Ke 

nonHble npeAaCHMnTOTH4eCKHe ¢opMym1 npHBeAeHbl B 4HTHpyeMblX 
pa6oTax. 

B pa6oTe 
161 

6brnH HcnonbaosaHbl cneAY~lllHe ¢eHoMeHonorH4ec
KHe npeACTasneHHR aCHMnTOTH4eCKHX Me3OH - HYKnOHHblX 
aMnnHTYA: 

Y, s n i s n2 
T + (s, t) = __ Q__[A (------) + A (------) ], 77

P s 4 1 1tl+b 2 1ul+b 
/3/ 

Yo s na s n4 
T - (s, t) =---[A (------) + A (------) ]. 

TT P s 4 
3 I ti + b 4 lul + b 

BTopoi:i Ha6op ¢opMyn MO)l{HO nony4HTb HCXOAR H3 nony4eHHblX 
B pa6oTe n I acHMnTOTH4eCKHX aMnilHTYA' nocTpOeHHblX C y4eTOM 
CBOHCTB aHanHTH4HOCTH, KpOCCHHr-CHMMeTpHH H SU(3) -cHM
MeTpHH: 

~ Y. s 3 s 2 
T + (s, t) = T _ (s,t) = _.n_[2A 1(--) + A 

1
(--) -

TT P 
77 

p S 4 I ti + b I ti + b 

s A 2 . s 3 '.A 1+·A 2 s 2 
- A -:--:-- -.-,(------) -·------- (-------) ]. 2 It I + b 2 lul + b 2 lul + b 

/4/ 

npeAaCHMnTOTH4eCKHe <!JOPMYnbl AnR aMnnHTYA /4/ CTpORTCR TaK 
me, KaK s pa6oTe 161• · 

npeACTasneHHR /3/ H /4/ fibrnH HCn6nb30BaHbl AnR OnHCaHHR 
+ 3KcnepHMeHTanbHblX AaHHblX no ynpyroMy TT -p -pacceRHH~ AnR 

3Heprni:i PJJC ?:: 8 /r3B/c/ 
18

•
91

. COOTBeTCTBY~lllHe _o6pa60TKH 
6yAeM B AanbHeiiweM b603Ha4aTb I H II, HX peaynbTaTb1 npHse

AeHbl B Ta6n. 1 11 noKa3blBa~T KOnH4eCTBeHHOe cornacHe C 3Kcne
PHMeHTanbHblMH AaHHblMH. 

0TMeTHM, 4TO B MOAenH II aanomeHa 3apRAOBaR He3aBHCH-
MOCTb TT± p -pacceRHHR, RBnR~UjaRCR npH6nHmeHHOH. 3To 
npORBnReTCR, B 4aCTHOCTH, B TOM, 4TO npH o6pa60TKe AaHHblX 
AnR KamAOH H3 peaK41;:'H B OTAenbHOCTH Mbl nony4aeM pa3nH4Hble 
3Ha4eHHR napaMeTpos. 

nposeAeM cpasHeHHe npeACKaaaHHH MOAeneii I H II.Y4eT 
npeAaCHMnTOTH4eCKHX 3¢¢eKTOB npHBOAHT K TOMY, 4TO noKaaa-
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Tenb N B /2/ Ha4HHaeT 3aBHCeTb OT 3HeprHH H yrna pacceR
HHR. BenH4HHa 3TOH 3¢¢eKTHBHOH CTeneHH cnymHT ecTeCTBeHHOH 
KOnH4eCTBeHHOH xapaKTepHCTHKOH npeAaCHMnTOTH4eCKHX 3¢¢eK
TOB. COOTBeTCTBYIOlJlHe rpa¢HKH AnR 3¢¢eKTHBHblX CTeneHeH + . 
rr - P -pacceRHHR npHBeAeHbl Ha PHC. 1, z = cos0 - KOCHHYC 

yrna pacceRHHR B C •LI• M., nyHKTHPOM noKa3aHbl npeACKaaaHHR 
npasHn KsapKosoro C4eTa 141. ,ll.rm 3HeprHH p JIC:: 20 /f3B/c/ 
senH4HHa npeAaCHMnTOTH4eCKHX 3¢¢eKTOB RBnReTCR B AOCTaT04-
HOH Mepe MOAenbHO-He3aBHCHMOH. 

Y4eT nonpaeOK HapywaeT Y5-HHeapHaHTHOCTb HCXOAHWX 
acHMnTOTH4eCKHX aMnnHTYA, 4TO npHBOAHT K nORBneHHIO HeHyne
BOH nonRpH3allHH. 0AHaKo e oTnH4He OT 3¢¢eKTHBHblX cTeneHeH 
eenH4HHa nonRpH3allHH CHnbHO aaBHCHT OT HCnonbayeMOH MOAenH. 
3TO CBR3aHO C TeM o6cTORTenbCTBOM, 4TO B OTnH4He OT Hapy

weHHH aBTOMOAenbHOCTH /2/, y4e-:r KOTOPblX npoBeAeH nocne-
AOBaTenbHO, HapyweHHR Y5 -HHBapHaHTHOCTH Y4TeHbl 4aCTH4HO. 
TaK, nonHOC.TblO OT6poweHbl Y5 -HeHHBapHaHTHble KOMnOHeHTbl 
11mecTKOro11 B3aHMOAeHCTBHR, noAa.eneHHWe no OTHOWeHHIO K rnae
HOH y

5
-HHeapHaHTHOH KOMnoHeHTe. 

npeACKa3bleaeMble MOAenRMH l H II acHMnTOTH4eCKHe 
+ 

yrnOBble 3aBHCHMOCTH 77-p-pacceRHHR npHBeAeHbl Ha PHC. 2. 

nepeHAeM Tenepb K paccMoTpeHHIO peaKLIHH ynpyroro PP-
H pn-pacceRHHR, AnR KOTOPWX eocnonbaye~CR TpeMR Ha6opaMH 
npeAaCHMnTOTH4eCKHX ¢0pMyn. 

B pa6oTe /6/ 6brra HCnOnb30BaHa cneAYIOlllaR aCHMnTOTH4eCKaR 

aMnnHTYAa pp -pacceRHHR: 

(l)y (2)µ s )nl + 
Yµ -[A ( -- . 

T (s, t) = s 5 1 I ti + b /5/ 
n2 

(1) (2) A (--~---) ], 
+ Y 5 Y 5 2 !ti + b 

npH4eM AH¢¢epeH1.1HanbHOe ce4eHHe pacceRHHR BbIpamaeTcR 4epea 

aMnnHTYAY cneAYIOlJlHM o6pa30M: 

dapp + . 
------ = }: M (s, t) M pp(s, t), 

dt cmrn PP 

MPP (s, t) = <J; ~; (k)ifr:;(-k) IT(s, t)lv, ~ 1(p)tf, :2(-p)> -
/6/ 

-·<i:; (-k)~;1(k)IT(s, u)lv,~1 (p)v,?(-p)>, 

➔ 
➔ 

rAe p H k - HMnynbCbl Ha4anbHOH H KOHe4HOH 4aCTHLI B C .1.1. M • 

6 

\l 

{ 

PHc.1. 3¢¢eKTHBHWe 

CTeneHH 
+ AnR 77-p- pacceRHHR • 

108 

10 7 

106 

10 5 

104 

S8 dG' 
dt .. 

0,6 0,/, 0,2 

N~ ~~ -
---11 ---------::___11,r·p1 8j_______ [(rr'p) 

~--- - -71 

8) z;•o2s 
~ ----------·-- ii 

11n·p I 

71 Iln'P) 

Z= 0 ii 
8)_________ ----= 1(1i-p1 ~--==~-= Il•"PI 7 

Z•0,25 T(n·p) 
----i-8.) ________ ~11n'P) 

7 

z-~ -T1n·p1 -------- l 8)_______ Iln'PI 

7 

6 

0 -0,2 -0,l. -0,6 

30 

I Irr-p I 

11rr-p1 

ff 

Cose 

P,-c1¥-
81 

50 70 100 

PHC. 2. AcHMnTOTH4eCKHe yrnOBble aaBHCHMOCTH 1T ±p.;_pacceRHHR. 
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B pa6oTe /lO/ npeACTaBJleHHe /5/ 6b1110 MOAH<llHLIHPOBaHO TaKHM 

o6pa30M, 4T06~ nOJlY4HTb COBMeCTHOe on1-1caHHe pp- 1,1 pn-pac

ceRHHR C y4eTOM 3apRAOBOH He3aBHCHMOCTH 3THX peaKI.IHH: 

Y
(l)y (2)µ n 

~ µ s 1 
T(s, t) = ---·---(y<1>y (2) A (. ) + 

s5 5 5 1 ltl + b 
171 

s "2, 
+ iA 2(---) J. 

· lul + b 

,Q1,14>4>epeH1.1HaJ1bHOe Ce4eHHe PP -pacceRHHR 3aAaeTCR 4>opMy-

11aMH /6/' a AJlR pn -pacceRHHR HMeeM: 

dapn + 
------ = :£ M (s, t) M (s, t) , 

dt cmrn pn pn 

, , 

MP
0

(s,t)= <; ?(k);;2(-k) IT(s,t)lv, :
1 

(;)v,~
2 

(-;)>. 
/8/ 

H, HaKOHel.l, nOAXOA, OCHOBaHH~H Ha 1,1cnOJ1b30BaHHH CBOHCTB 

aHaJlHTH4HOCTH' KpOCCHHr-cHMMeTpHH 1,1 SU(3)-CHMMeTpHH, np1,1eo-

AHT K npeACTaeneHHIO nl, TaK>Ke np1,1rOAHOMY AJlR on1,1caHHR 

06e1,1x pea1<1.11-1H: 

- y(l)y(2)µ . s 4 
T( s, t) = --l!--------((3A 1 - 3A 2 + A~)(----) + 

s5 '· itl + b 

· s 3 s ,2 S 
+ (A -2A +A X---) +(A -A )(------, +A3---- + /9/ 

1 2 3 itl+b 3 2 itl+b itl+b 

s 3 s 2 s 
+ A 1 (----) + A2 (---) + A3 -----]. 

iul + b . lul + b iul + b 

CpaeH_eHHe npeAcTasneHHH /5/, /7/ 1,1 /9/ /M0Ae111,1 -l, II.III/ 
C 3Kcnep1,1MeHTaJ1bHblMH AaHHblMH no yn:r1rOMY pp- 1,1 pn -pacceRHHIO 

AJlR 3HeprHH PJic 2: 8 /r3B/c/ 
111

•
12

•
1 

npHBOAHT K pe3YJlb-

TaTaM' npeACTasJleHHblM B Ta611. 2. CpaeHeHHe C 6011ee 06w1,1pHblM 

Ha6opoM 3KCnep1,1MeHTaJlbHblX AaHHblX, 4eM B pa6oTax /6/ · 1,1 
1101

,no3-

BOJ1ReT AOCTaT04HO 4eTKO npocneAHTb pa3JlH4He MOAeJleH. np1-1 

3TOM Ha1-111y4weH OKa3blBaeTCR MOAeJlb III, AJlR KOTOPOH <!)opMa 
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ac11MnTOTl14eCKOro KBa311noTeH1..111a11a He Bb16paHa npOl13BOJlbHO, 

a no11y4eHa c 11cno11bsosaH11eM 06~11x np11H1..111nos Teop1111 no11R. 
Be1111411Hw 3¢¢eKTl1BHWX CTeneHeH Npp 11 Npn,npeACKaswsaeMwe 

MOAeJlRMl1 I, II, III' np11 BeAeHbl Ha p11c. 3' 4' rAe nyHKTl1pOM 

CHOBa noKa3aHW npeACKa3aHl1R npaBl1Jl KBapKOBOro C4eTa. H3 

p11cyHKOB B11AHO, 4TO npeAaC11MnTOTl14eCKl1e 3¢¢eKTW B AOCTaTO4-

HOH Mepe YCTOH411Bbl no OTHOWeH1110 K Bb16opy KOHKpeTHOro npeA

CTaBJ1eH11R 11)1{eCTKoro11 Ksas11noTeH1..111a11a. 

4TO KacaeTCR npeACKa3blBaeMblX MOAeJlRM11 no11Rp113a1..111H, OHl1 

OKa3WBalOTCR Cl1JlbHO MOAeJlbHO-3aB~Cl1MWMl1, 4TO 06ycJ10BJ1eHO 

OTMe4eHHblM BblWe HenOJlHblM y4eTOM HapyweHl1H Y5 -11Hsap11aHTHOCTl1. 

npoAOJl)l{eHl1R npeACKa3aHl1H MOAeJleH B ac11MnTOTl14eCKYIO 

0611acTb np110eAeHw Ha p11c. 5. A11n c11y4aR pp-pacceRHl1R npeA-

cKa3aH11R scex Tpex MOAeJleH AOCTaTO4HO 611113Kl1. npeACKa3aHl1R 
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HHTepeceH H•caM ¢aKT nORBneHHR HYnR Y aCHMnTOTH4eCKOH 
aMnnHTYAW MOAenH Ill, HanH4He KOTOporo npORBnReTCR nHWb npH 
04eHb BWCOKHX~3HeprHRX. npH KOHe4HWX 3HeprHRX COOTBeT-
CTBY~~HH npoean AH¢¢epeH~HanbHOro Ce4eHHR nonHOCTb~ aanon
HReTCR nonpaBKaMH H paanH4He KPHBWX AnR MOAeneH ll H Ill 
He CTOnb pe3KO ewpameHO. 

TaKH~ o6paaoM, npHeeAeHHWH ewwe aHanH3 noKaaweaeT, 4TO 
eenH4HHa npeAaCHMnTOTH4eCKHX 3¢¢eKTOB, xapaKTepHayeMaR 
3¢¢eKTHBHWMH CTeneHRMH, RBnReTCR MOAenbHO-He3aBHCHMOH no 
OTHOWeHH~ K Hcnonb3yeMWM aCHMnTOTH4eCKHM aMnnHTYAaM. 4TO 
me KacaeTCR CaMHX aCHMnTOTH4eCKHX aMnnHTYA, 6onee npeAn04-
THTenbHWMH RBnR~TCR aMnnHTYAW, nocTpoeHHWe C y4eTOM CBOHCTB 
aHanHTH4HOCTH H SU(3)-cHMMeTpHH. 

B aaKn~4eHHe aeTopw, nonb3YRCb-cny4aeM, 6naroAapRT 
B.A.MaTeeeea H A.H.TaexenHA3e aa nnOAOTBOpHwe o6cymAeHHR. 

JlHTEPATYPA 

1. ronocKOKOB C.B., Kynewoe c.n., KYAHHOB A.B. TM¢, 1979, 
39, c. 185. 

2. Dzhgarkava M.I. et al. Nucl.Phys., 1973, B67, p. 232; 
rapceeaHHWBHnH B.P. HAP- OHRH, P2-9947, Ay6Ha, 1976. 

3. rapceeaHHWBHnH B.P., MaTeeee B.A., Cnen4eHK0·11.A. 
34AR, 1970, 1, c. 91. 

4. M~tveev V.A., Muradyan R.M., Tavkhelidze A.N. Lett. 
Nuovo Cimento, 1973, 7, p. 719. 

5. ronocKoKoe C.B. HAP· TM¢, 1975, 24, c. 24. 
6. ronOCKOKOB C.B., KYAHHOB A.B., Kynewoe c.n. R¢, 1979, 

29, c. 1070. 
7. Goloskokov S.V., Koudinov A.V., Kuleshov S.P. JINR, 

E2-12627, Dubna, 1979. 
8. Bracci E. et al. Compilation of Differential Cross 

Sections 11 -Induced Reactions. CERN preprint, CERN
HERA, 75-2, 1975. 

9. Bagl in C. et al. Nucl .Phys., 1975, B98, p. 365. 
10. Goloskokov S.V., Koudinov A.V., Kuleshov S.P. JINR, 

E2-12328, Dubna, 1979. 
11. Benary 0. et al. NN and ND Interactions. A Compilation. 

Berkeley preprint UCRL-20000, 1970. 
12. Cocconi G. et al. Phys.Rev., 1965, 138B, p. 165. 
13. Stone J.L. et al. Nucl .Phys., 1979, B143, p. 1. 

12 

PyKOnHCb nocTynHna B H3AaTenbCKHH OTAen 
26 H~nR 1979 roAa. 


