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14 

N C qJOT03M)'JlhCHell npH ::rneprHH 

2,1 f38/HyKJJOH H K8CKSAH8Sl MOJleJlh 

l1ccrye1lOB8Hbl ?l.!HO>KeCTBeHHOCTH BTOpH'IHb!X 3apm1<eHHblX '!aCTHll, 

KoppenstUHH MelKllY HHMH H yrnOBb!e pacnpe11eneHH st B peaKUHn Heynpyroro 

coynapeHnSl IIOHOB a3OTa C Sl.::IP8Mll ¢,oT03?1.1Y1lhCHII npll 3HeprHll 

2' 1 f38/ HYKJJOH, Pe3y1lhT8Tbl cpaBHllBSJOTCSl C paC'!eTSM(I no K8CK8ilHOH 

?1.10/lenll, pa3BllTOII ilJlH cny'laSl B3SllMOileliCTBllSl llBYX Slllep. 

Pa6ora BblnOJJHeHa a fla6opa ropm1 reoperll'leCKOH ¢113llKH Oil Hvl. 

Coo6memrn 061,enHHeHHoro HHCTHTyTa HnepHbIX HCCJienoaaHHH 

)];y6Ha 1976 

Gudima K.K. et al. P2 - 10220 

Interactions of 14 N Ions with Photoemulsion 
Nuclei at an Energy of 2.1 GeV/Nucleon and 
the Cascade Model 

Multiplicity of the charged secondaries, correla
tions between them and angular distributions are 
measured in inelastic collisions of nitrogen ions with 
photoemulsion nuclei at an energy of 2.1 GeV/nucleon. 
The results obtained are compared with calculations of 
the cascade model developed for the case of nucleus
nucleus interactions. 

_The investigation has been performed at the 
Laboratory of Theoretical Physics, JINR. 
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(0 1976 O61>e0uHeHH1>1ii UHc•u•y• .11oepHwx ucc.11eooaaHuii,4y6Ha 

1. Ilony'-leHHe penHTHBHCTCKHX ny'-IKOB T.IDKCJih)X HOHOB 

Ha yCKOpHTCJIHX ,[l,y6Hhl H .liepKJIH npuBeno K B03HHKHOBCHHJO 

HOBOH o6nacTH <l>H3H'-ICCKHX HCCJIC.[1.0BaHHH - penHTHBHCT

CKOH H.D.CPHOH <l>H3HKH. 3KcnepHMCHTaJihHOe 06Hapy~CHHe 

KYMYJIHTHBHoro Me 30Hoo6pa30BaHHH /I< onhlThl no <l>parMCH -

TaQHH penHTHBHCTCKHX H.[1.ep 121 , B03MO~HOC o6pa30BBHHe 

CBCpXnJIOTHOrO H.[1.epHOrO BCIQCCTBa H y.[1.apHhlX BOJJH :I 

H T • .[I.. npHBJJCI<aJOT BCC 6oJihlllee BHHMaHHC I< B3aHMO,llCH

CTBHIO TH~CJih)X HOHOB npu BhlCOKHX 3HeprHHX. 

Tai< ~e, 1<a1< H B a.[1.pOH-a.[1.pOHHhIX CTOJJKIIOBCHHHX, 

npOL(CCChi MHO~CCTBCHHOro pO~,llCHHH ,llaIOT OCHOBHOH BKJ1a,ll 

B CC'-ICHHC ueynpyroro B3aHMO,llCHCTBHH ,uayx H,llep. no:noMy 

HHTepecuo BhlHCHHTh rno6aJJhHhlH MexaHH3M H,llpo- H,llCpHhIX 

coy,uapeuuu u, a qacTHOCTH, ponh 1<ac1<a,llHh1x npoucccoa. 

B HaCTOHIQeH pa6oTe. npe,ucTaBJJCHhl HOBhlC ,llBHHhIC 

0 HeKOTOphlX.06IQHX xapaKTCPHCTHI<ax ueynpyrux CTOJII<HOBe-
- I .f N ,... 

HHH H.[1.ep C H,llpaMH 'i'OT03MYJ1hCHH npu 3Hepruu 

2, l I':JB/HYIUIOH. 31<cncpHMCHTaJihHhIC ,uaHHh)C cpaBHHBa

lOTCH C pacqeTaMH no KaCKa,uuo-ucnapHTCJJhHOH MO,llCJJH 

B3aHMO.lJ.CHCTBHH .D.BYX H,uep, pa3pa60Ta1111ou a JITct> 0IUU1. 

2. CTon1<a H.UepHhIX 3MYJJhCHH JI ford G- 5 TOJJIQHHOH 
14 600 MKM 6hJJ1a o6nyqeua pCJJHTHBHCTCl<HMH HOHaMu N c 

T O = 2,1 I':JB/HyK/IOH Ha 6eaaTpoue liep1<nu. IlyTeM .D.aou

uoro /6hlcTporo u Meaneuuoro/ npocMoTpa no cne.D.y Ha 

,llJJHHC 247 MCTpoa 6hIJ10 HaH.[I.CHO 1813 HC)np)THX C06hITHH 

/cpe,llHHH CB060.[I.HhlH npo6er B 3MYJ1hCHH COCTaBHJ1 13,6± 
±0,4 CM/. 4T06hl HCI<JllO'lHTh ynpyroe paccCHHHe, oT-

6paChlBaJJHCh 0.[I.HOJJY'lCBhle C06hlTHH C yrJJOM OTKJJOHCHHH 

BTOpH'lHoro CJIC.D.a O·· 5 ° H npu OTCYTCTBHH BH.[I.HMhlX CJJC.[1.0B 

B036y~,llCHHH HJJH pa3Bana H.[1.pa-cHapH.::t.a HJJH H.[1.pa-MHlllCHH. 
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AHaJIH3HpyeMLIH B naHHOM coo6J..QeHHH 3KCnepHMeHTanh

HhIH MaTepuan cocTaBmieT 504 Heynpyrux a30T-.11nepHhIX 

(NA) B3aHMOAeiicTBHH, oTo6paHHLIX 6e3 KaKoii-nu6~ AHCKpH

MHHaUHH. Bo acex 3THX co6LITHHX 6hrno npoaeneHO paJJJ,ene -

HHe. BTOpHqHhlX qacTHU Ha cnenyIOI..QHe THnhI /Mhl cnenyeM 

TpaAHUHOHHOH 3MYJihCHOHHOH TepMHHOJIOrHH/: 
a/ "qepHbie" /b -qaCTHUhl/ - 3ap,i:)KeHHhle qaCTHUhl 

C npo6eroM L< 3 MM /KHHeTHqecKa.H 3HeprHH npoTOHOB 

<25 M3B/; 
6/ "cephie" / g -qaCTHUhI/ - 3ap.H)KeHHhie qacTHUhl C 

npo6eroM L > 3 MM H OTHOCHTeJihHOH HOHH3auHeii g/ g > 1,4 . 0 

/go - HOHH3aUH.H "nnaTo" B naHHOH 3MYJihCHH/ 3a HCKJIIO-

qeHHeM qaCTHU THna r/ /cM. HH)Ke/; 
B/ peJIHTHBHCTCKHe / S - qaCTHUhI/ - 3ap.H)KeHHhie qac -

THUhl C HOHH3aUHeii g/go < 1,4; . 

r / ABYX3apHAHhie 4>parMeHThl .11npa- CHap,i:na s qaCTHUhl 

C HOHH3auHeii g/go -4, He H3MeH.HIOJ..Qeiic.H Ha AJIHHe ~ 2 CM, 

BhineTaIOIUHe noA yrJIOM 0< 5 o / 0 - npOCTpaHCTBeHHhlH yroJI 

B n.c.K./; 
A/MHOro3apHAHhie (Z~3) 4>parMeHThl nepBHqHoro .11npa -

qaCTHUhl C HOHH3aUHeii g/ g O > 7, He H3MeHHIOJ..Qeiic.H Ha JJ,JIH

He >-. 2 CM ( 0< 5 °). CHJihHOHOHH3HPYIOIUHe / h -qacTHUhI: 

n h = ng + nh / . qaCTHUhl THna a/ H B/ npHHaJJ,Jie)KaT JI,l\py

MHIIIeHH, qacTHUhI THna r/ H n/ - .11npy-cHap.11JJ.y; cpeJJ.H 

s -qaCTHU HMeIOTC.H pO)KAeHHhle qacTHUhl, penHTHBHCTCKHe 

OAH03ap.HAHhie qacTHUhl OT naqH /H3 .11npa-MHIIIeHH/ H pen.II -

THBHCTCKHe OAH03ap.HAHhie 4>parMeHThl .HJJ,pa-cHap.11na. MLI 

npOH3BeJIH cTaTHCTHqeCKOe BhIAeJieHHe nocne,l\HHX, H pen.11-

THBHCTCKHe qaCTHUhl 6e3 coxpaHHBIIIHXCJI OAH03ap.HJJ.HhIX 

4>parMeHTOB CHap.11na 6YAYT a ,AaJihHeiiIIIeM HMeHOBaThCH 

s, -qacTHUaMH. 

,D,n.11 acex BTOpHqJihIX 3ap.11)KeHHhIX qacTHU H3 NA -
B3aHMOAeHCTBHH 6binH H3MepeHhl npocTpaHCTBeHHhle (0) H 

a3HMYTaJihHhie (¢) yrnhI BhrneTa. 

3. B paMKaX KaCKaAHOH MOAeJIH Ka)K,l\Oe H3 cTaJIKHBaIO

IUHXC.H .11nep B co6cTaeiiHoii cHcTeMe KOOpJJ.HHaT paccMaTpH

aaeTCH KaK 4>epMH-ra3 HYKJIOHOB B noTeHuHaJihHOii .HMe 

ByJJ.ca- CaKCOHa V (r ). IlpennonaraeTc.H, qTo HYKJIOHhI Hane

Taroiuero .11npa MoryT 6hITh onHCaHhl B na6opa TOpHOH CHCTe -

4 

Me KOOPAHHaT KaK He3aBHCHMhle qacTHUhl, xapaKTepH3ye

Mhle 4-BeKTOPOM npocTpaHCTBa-apeMeHH Ir, t I H 4-BeK

TOpOM HMnynhca- 3HeprHH I p, E I c 34>4>exTHBHOH Maccoii 

m~cpcp = ,/E 2 -p 2 = m-V(r}-B, rne m- Macca cao6oJJ,Horo HyK

noHa, B - cpenH.11.11 3Hepru.11 ca.113H HYKJIOHa B .11npe.Ka)KAhIH 

H3 HYKJIOHOB .HJJ,pa MO)KeT npHBeCTH K BHYTPHH,l\epHoMy 

KaCKaJJ,y B JJ,pyroM HJJ,pe. IlpH 3TOM yqHThIBaIOTC.H npouecChl 

Me3oHoo6pa3oBaHHH, BJIH.HHHe npHHUHIIa IlaynH, 34>4>exT H3 -

MeHeHH.H .HJJ,epHOH ITJIOTHOCTH no Mepe pa3BHTH.H KacKaJJ,a. 

TaKHM o6pa30M, 4>u3Hqecxa.11 KapTHHa 3TOH CTaJJ,HH B3aHMO

JJ,eHCTBHH HanOMHHaeT 3aJJ,a'-Iy O CTOJIKHOBeHHH JJ.BYX o6naKOB 

raJa HJIH nhIJIH. 

Ilocne 3aBepIIIeHH.H 6hICTpoii KaCKaJJ,HOH CTaJJ,HH .HJJ,pa 

OCTaIOTC.H B B036y)KJJ,eHHOM COCTO.HHHH, H nocneJJ,yIOJ..QHH 

npouecc CHHTH.H B036y)KJJ,eHH.H OilHChIBaeTC.H C IlOMOJUhlO 

paBHOBeCHOH CTaTHCTH'-IeCKOH TeopHH. 

EcnH rraJJ,aIOJ..Qee .H,D,po 3aMeHHTh Ha a,D,pOH, JJ,aHHhlH 

IlO)],XOJJ. CBOJJ.HTC.H x o6hI'-IHOH KaCKaJJ,HO - HcrrapHTeJihHOH MO -

JJ,enH, KoTopa.11 xopoIIIo 3apeK0MeHJJ.OBa.ria ce6.11 B o6cy)K,IJ,ae

MOH o6nacTH 3Hepruii rrepBH'-IHhIX qacTHU T O :S 5 I'3B / 4! 
IlpH CJJ,eJiaHHhIX rrpe,IJ,ITOJIO)KeHH.HX pacrrpocTpaHeHHe xacKa,IJ,

HO-HcnapHTeJihHOH MO,IJ,eJIH Ha cny'-IaH CTOJIKHOBeHH.H JJ.BYX 

.HJJ,ep He TpeoyeT,;, BBeJJ,eHHH KaKHX -JIH60 ,!J.OilOJIHHTeJihHhlX 

napaMeTpOB. Bee Bhl'-IHCJieHHH 6bIJIH rrpoBeJJ,eHhl MeTO,!J.OM 

MoHTe - Kapno. ,D,eTaJIH pac'-IeTa 6y,IJ,yT OilHCaHhl a OT,IJ,eJihHOH 

pa6oTe. 

Ilpe,IJ,CTaBneHHhle a JJ,aHHOH pa6oTe TeopeTH'-IeCKHe pe-
94 

3YJihTa Thi rronyqeHhl ,!J.JIH Tpex THITOB H,IJ,pa- MHIIIeHH: Nb, 
14 

N H 1H, H B rrocneJJ.YIOJ..QeM cyMMHpoaanHCh c aecaMH 

0,563; 0,337 ; 0,100 n COOTBeTCTBHH c Bhl'-IHCJieHHhlMH 

ce'-IeHHHMH Heyrrpyroro B3aHMO,IJ,eHCTBHH H COCTaBOM H,IJ,ep

HOH 3MYJihCHH. 

4. B ma6Auqe cpaBHHBaIOTCH cpeJJ,HHe MHO)KeCTBeHHOCTH 

paJJIH'-IHhIX THITOB BTOpH'-IHhIX '-IaCTHU B NA-coyJJ,apeHHHX 

C aHanorH'-IHhIMH BeJIH'-IHHaMH )],JIH npoToH- HJJ,epHhIX (pA) 
BJaHMOJJ.eiicTBHii rrpH o'-IeHh 6nHJKoii Ha'-IanhHOH 3HeprHH 

T = 2,23 I'3B /~/YKa3aHhI TaK)Ke JHa'-IeHHH, cne,IJ,yIOJ..QHe 
0 

H3 OilHCaHHOH BhJIIIe KaCKaJJ,HOH MOJJ,eJIH. BHJJ.HO, '-ITO cpeJJ,HHH 
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MHO:lKeCTBeHHOCTb S, ·'-laCTHU B NA •BJaHMOAeHCTBH.HX 3Ha

'-IHTenhHO BblWe, '-leM B pA -coy,I\apeHH.HX. EcnH onpe,I\enHTb 

cpe,I\Hee '-IHCno npOB3aHMOAeHCTBOBaWHX C MHWeHhlO HyK

noHOB .H,I\pa - CHap.HAa KaK 

. <n s '> NA 
<v >-= -

<n > • 
8 pr1 

<v> -= 8,1 ± 0,6. 
TO 

'.::ha BenH'-IHHa MO:lKeT 6b1Tb TaK:lKe oueHeHa H HJ COTHO· 

weHH.H v =14-2Q,rAe Q - CYMMapHblH lap.HA HeBJaHMOAeii

CTBYIOU\HX «pparMeHTOB HaneTaromero .H,I\pa. MHHHManbHOe 

3Ha'-leHHe Q paBHO Qmin=nZ=l+2nZ=2+3nZ~3/3AeChnz- '-IHC-

JIO qiparMeHTOB C AaHHhIM Z/ .11cnonb3Y.H ma6AUIJY, nerKO 

HaHTH, '-ITO 
<v> = 7,34 ± 0,14, 

'-ITO B npeAenax OWH60K He npOTHBOpe'-IHT nony'-leHHOMY 

BbIWe 3Ha'-leHHIO. 

Ta611u11a 

CpeAHHe MHO:lKeCTBeHHOCTH BTopH'-IHhlX qacTHU B pA- H NA
coyAapeHH.HX 

-------------------,,------------· --· . 
NA -coy~apeHHR,To=2,I rsB/HyKn. 

'lHCJIO 
co6HTIDi 

<n..,,> 

<n > 
~ 

<nll> 

<nb> 

<n > 
Z=I 

<n Z=2 
y 

8KCnepRM8HT 
(,naHHasi: pa6oTa) 

504 

8,85 .t 0,28 

7,70 ± 0,29 

5,_29 ± 0,31 

4,57 ± 0,21 

I,15 ± 0,05 

0,8! ± 0,04 

<nz23 > · 0,I? ± 0,02 

'* Ilo onpeAeneHHJO. 

6 

TeOpIDl 

III4 

?, 78 

5,I? 

4,66 

pA -coy)tapemrn, T0 =r_ji( 

aKcnep:1MeH/5/ Teopi's: 

702 543 

0,S5 ± 0,05 I,23 

0,!=l5 ± 0,05* I 23* , 
2,42 ± o,'12 2,38" 

4,45 .!: 0,22 4,15 

I 

1 'i1 

,7 
.J 

I 
I 

IlpH nepexoAe OT pA- K NA- co6b1TH.HM cpeAH.H.H MHo· 

:lKeCTBeHHOCTb cepblX TpeKOB 6onee '-leM YABaHBaeTC.H, 

TOrAa KaK '-IHCno b -qacTHU npaKTH'-leCKH OCTaeTC.H HeHJ· 

MeHHhlM; nocneAHHH «paKT CBHAeTenbCTByeT O npH6JIH3H· 

TeJlbHOM paBeHCTBe 3HeprHii B036Y:lKAeHH.H B o6oux Knaccax 

coyAapeHHii. 

3KcnepHMeHTanhHhie AaHHhle no cpeAHHM MHO:lKeCTBeH

HOCT.HM xopowo cornacyJOTC.H C paCC'-IHTaHHbIMH no Kac

KaAHOH MO,I\enH. 

Ha puc. 1 npeACTaaneHbI pacnpeAeneHH.H MHO:lKeCTBen -

HOCTH paJHblX TH.nOB BTOPH'IHblX qac'THU B NA •BJaHMOAeii-

W/n1l',r, 
28 I 

I 

26 

21, 

22 

20 

18 
Wt~•~ 

12 
16 

20 
/t, 

12 ~: 10 • 

8 l~F: 
6 

18 

q 16 
ci·f I 

I# 
I 
I 

:n 
12 •:., 

I': 
10 I I ,, 
B :: r,,, 

6 lJ ~: ,: 

6 I ,,. j ,,., 
4 "' 11: 

' 'fl' 2 I L I 
I 

IQ IS fl4 

:L JS~ 

0 s 10 IS n.,, 

Puc. 1. Pacnpeoe11e11u.11- M11oxecmee1111ocmu 3ap.11xe1111blx 
emopu'IHblX <1acmu11 e 14N + Em e3auMooeiicmeu.11x npu 
2,1 F3B/11yK11011. Ily11Kmup11ble zucmozpaMMbl npeocmae-
11.1110m pac<1em no KacKaouo- ucnapume11b11oii Mooe11u. 
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<ns·> 

I* 

10 

6 J 

zh ~J 
<n,> 

14 

10 

6 

z 
<n,> 

10 

5 

l 9..r~9 
fl,• 

5 10 1+ 

Puc. 2. Koppe/lJllJUU MeJ1Coy MHOJ1Cecmee1rnocmJlMU '-1acmu1-1 
pa3/IU'-IH020 muna. rucmo2paMMb1 - pac'-lem 1<ac1<a0Hoii 
Mooe/lu. 

CTBHJIX HapH.IJ.Y C npe.IJ.CKa3aHHJIMH KacKa)].HOH MO.IJ.enH. 

}13 .IJ.aHHbIX MO)KHO 3aKniffY:HTh, '-ITO KaCKa.IJ.HaJI MO.IJ.enh 

Y.D.OBneTBOPHTenhHO OUHChlBaeT pacnpe.IJ.eneHHJI MHO)KecT

BeHHOCTH S ,_ H b -qacTHIJ, H O'-leHh xoporno BOCUPOH3B0.IJ.HT 

MHO)KeCTBeHHOCTH g-qaCTHIJ,. 3aMeTHOe paCXO)K.IJ.eHHe c 

OilhITOM B OTH0CHTenhHOH '-laCTOTe p0)K.IJ.eHHJI 3Be 3)]. C '-IHC -

noM b -qacTHIJ,, paBHhIM uymo, nerKo 06'hJICHHTh, ecnH 

yY:eCTh, '-ITO B 3KCnepHMeHTe 6hrnH HCKnI0'-leHhl O.IJ.Hony'-leBhle 

8 

I 

co6hITHJI THna 1 s + 0 g + 0 b C yrnoM pacce.JIHHJI < 5 °/CM. 

BhIIIIe/. 

Bonee qyacTBHTenhHOH xapaKTepucTHKOH H.IJ.pO-H.IJ.ep

HhIX B3aHMO.IJ.eHCTBHH JIBilJIIOTCJI Koppen.JIIJ,HH Me)K.IJ.Y Muo

)KeCTBeHHOCTJIMH pa3HhlX THilOB '-laCTHIJ,. 113 pe3ynbTaTOB, 

npe.IJ.CTaBneHHbIX Ha puc. 2, BH.IJ.HO, '-ITO MO.IJ.enb BocnpOH3BO

.Il.HT KoppenHUHH MHO)KeCTBeHHOCTeH B NA -coy.IJ.apeHHHX 

BnonHe Y.IJ.OBneTBOpHTenbHO. O6IIJ,HH BH.IJ. KoppenHIJ,HH 6nH30K 

K TOMY, '-ITO Ha6nIO.IJ.aeTCJI BO B3aHMO.IJ.eHCTBHJIX a.IJ.pOH+ 

H.IJ.PO, HO npH necKOilbKO 6onbIIIHX :meprHHX. 

Oco6bIH HHTepec Bbl3bIBaIOT yrnOBbie pacnpe.IJ.eneHHJI 

BTOpH'-IHhlX qaCTHIJ, B H.IJ.pO- JI.IJ.epHbIX. B3aHMO.IJ.eHCTBHJIX. B 
'-laCTHOCTH, HMeHHO B 3THX xapaKTepHCTHKaX O)KH.IJ.aeTCJI 

npOHBneHHe 34'4'eKTOB o6pa30BaHHJI Y.IJ.apHOH BOnHhl B H.IJ.ep

HOM BemecTBe. Ha puc. 3 noKa3aHbI yrnoBhie pacnpe.IJ.ene

HHJI '-laCTHIJ, pa3nH'-IHOro THUa B NA - CTOilKHOBeHHJIX. ,Il;n.JI 

b- u g -qacTHU Ha6mo.IJ.aeTcH xopornee cornacue Me)K.IJ.y 

Teojrnen H 3KCnepHMeHTOM. 3TO .IJ.enaeT peanbHbIMH OIJ,eHKH 

no KaCKa.IJ.HOH MO.IJ.enH ponH B03MO)KHbIX npouecCOB 06pa30-

BaHHJI Y.IJ.apHOH BOilHhI B Bhl_COK03HepreTH'-leCKHX COY.IJ.a

peHHJIX TJl)Kenhlx H,nep 161. Cne.IJ.yeT npu 3TOM OTMeTHTh, 

'-ITO qiopMa yrnoBhIX pacnpe.IJ.eneHHH .IJ.nJI 3THX '-laCTHU npaK

TH'-leCKH COBila.IJ.aeT C COOTBeTCTBYIOIIJ,HMH .IJ.aHHbIMH .IJ.nJI 

pA - coy.IJ.apeHHH npu TOH )Ke 3neprHH / 4,,5 /. 

PacC'-IHTaHHble yrnoBbie pacnpe.IJ.eneHHJI penHTHBHCT

CKHX '-laCTHIJ, 3aMeTHO OTnH'-laIOTCJI OT 3KcnepHMeHTanbHbIX. 

3TO paCXO)K.IJ.eHHe o6ycnoBneHO TeM o6CTOJITenbCTBOM, '-ITO 

HCUOnb30BaHHe "HcnapHTenbHOro" npH6nH)KeHHJI .IJ.nJI onH

caHHJI · pacna.IJ.a Bo36Y:>K.IJ.eHHoro H.IJ.pa- cHapH.IJ.a HBnHeTCH 

O'-leHb rpy6hlM UO.IJ.XO.IJ.OM B cnyqae nerKHX JI.IJ.ep H, KaK BH.IJ.HO 

H3 puc. 2, 3aBhIIIIaeT '-IHCno qiparMeHTHpyeMblX '-laCTHIJ, * . 
O.IJ.HaKO 3TO cna6o CKa3bIBaeTCJI Ha cpe.IJ.HeH MHO)KeCTBeH

HOCTH s -qacTHU /cM. ma6Au1-1y/ • 
. TaKHM o6pa30M, KacKa.IJ.HaJI MO.IJ.enh BUOnHe Y.IJ.OBneTBO

pHTenhHO BOCilp0H3BO.IJ.HT o6IIJ,He qepTbl HeynpyrHX coy.IJ.ape

HHH .IJ.BYX HJJ.ep npH J_HeprHHX B HeCKOnhKO I'3B/HYK/IOH. 

*· qaCTHl.J,bl, -HCUYCKaeMbie H3 H,npa-cHap.JI)].a, B na6opa
TOPHOH CHCTeMe KOOP.IJ.HHaT neTJIT UO.IJ. yrnaMH, 6nH3KHMH 
K HynIO, 

.9 



r -- -

W(B),7, 1''·" ,,., 

II [ CS •n11 •n ) trach 
/0 ' ••• 11 l s·- t,a,,, 

g 

II 

7 

, 
s 

• 
J 

zl i,:J.._ .. I L I 

WIS!; f ~ ,: ·~ r -1 
j 

.......... f·lracA1 

J 

l 

q ~- • '1t' ~ 
JO Ill !JO 1111 ISO 160 Jll 60 !JO 

Puc. 3. Y2.11oeb1e pacnpeoe.11e1w.R emopU'lHblX 3ap.RJ1CeHHblX 
'lac111u1.1 e NA - coyoapeHu.Rx. llyH1(111up - npeoc1<a3aHU.R 1<ac-
1<a0Hoii Mooe.11u. 

B JaKnioqeuue HaM npu»THO no6naroAapHTh 
npoqi. X.XeKMaHa Ja npeAOCTaaneHHe 3MynhCHOHHOH CTon-
KH, o6nyqeHHOH Ha 6eBaTpoue a liepKnH. 
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