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npeACTOBneHo nporpOMMO HCcneAOBOHH" HO YCHOPHTenffX RB3 

CHHXPO~O3OTPOHe H HyHnOTPOHe) Anff 6nHmo~mero BpeMeHH. Oco6oe 

BHHMOHHe YAeneHo BO3MOIHOCTH peonH3OUHH npeAnomeHH~. noH030HO, 

4T6 nony48HHbl8 POHee pe3ynbTOTbl ffBnHWTCH xopome~ OCHOBO~ Anff 

nporpOMMbl, OUBH8Hbl HOBbl8 BO3MOmHOCTH, OTHPblBOWmHeCH HO HyHnOTPOHe. 

Po6010 BYnonHeHO B no6opOTOPH~ BblCOHHX 3HeprHM 011HH. 

The pro~ram of research at the synchrophasotron and 
nuclotron accelerators of LHE is presented.Particular attention 
is given to the probability of realization of the program. 
It is showen that the previous results are a stable foundation 
for the new program.The advantages of the nuclotron are 
estimated. 

HacToHmHft c6opHHK OTrreqaTaH MeTOAOM DPHMOro penpo

AYQHPOBaHHH. 

0TBeTCTBeHHWA 38 rroaroTOBKY K rreqaTH ID.flyKCTHHblli, 

© OGi.e.riuHeHHblli HHCTHTYT H,1epm,1x HCCJie)lOBBHHli .lly6Ha, 1992 

BBE.lt-EH~E 

1:3 HOCTOHUi88 BP8MH AJln 1133 01'1811 HOCTyn1111 OCOOblt1 nepMO)! - np1101111moeT

CH BP8MH nyCKO Hoaoro yCKOPMTBJlH - HYHJlOTPOHO. B TOHOe BPBMH BBCbM0_40CTO 

B03HMHOBT HBOOXOAMMOCTb YT04HHTb, OOCYHIAOTb, OHOJ111311POBOTb ·nporpoMMY 11c

tJ1BAOBOHMR HOH C T04Hl1 3P8HHH HOY4HOt1 npooneMOT11KM, OKTYOJlbHOCTl1 11 KOHKy

peHTHOCOOCOOHOCTM, TOK 11 C T04Hl1 3P8Hl1~ TBXHl14BCKOt1, W11HOHCOBOt1 OOJlfOTOB

KM 11 T.A, B 3TO~ CH311 MHl1UMOTl1BHOH rpynno 113 4J18HOB COID30 00Jlb30BOTBJ1Bt1 

ycKOPl1T8JlB~ w 3Kcne~l1MBHTOJlbHblX YCTOHOBOK 1183 (CnY3Y) npe)!J10lill1J10 OOAfOTO

B11Tb 11 BblnycrnTb HOCTOHU\11t1 COOPHL1K - nporpOMMY ~1CCJ1B)!OBOH~lt"i AJlH YCTOHOBOH, 

POOOTOIDU\11X HO YCKOPl1TBJ1HX Jl83. TOKO~ OOAXOA 11MBBT 04BB11AHblB HBAOCTOTKl1 -

HBT npe)!CTOBJ1BHl1H O BCBX ~KcnepMMBHTOX, npOBOA11MblX nooop0Top11et1, TPYAHB8 

YBHABTb noCTOHOBKY 11 nyTb PBWBHMH 0011\MX ffll13114BCK11X npooneM. 40CTl14HO 3TOT 

HBAOCTOTOK KOMnBHCl1PYBTCH ABYMH 0030POMM, HOnMCOHHblMl1 5.KffiHOM, ~.M.C~TH~

KOM 11 M.TOKAPEBblM (cTp.5-9). 

OcTOJlbHOH 40CTb - 3TO KOMnl111HUMH, KOTOPYID no nopy4BHMID cny3y COCTO

B11/1 ra.JlYKCT~HbW. Oomosi nporpoMMO 11CCJ1BAOBOH11t1 P03011TO HO BHBWHB HB30B11CM

MblB 40CTl1 B BMAB nporpoMM ~1131148CKMX 11CCJ1BAOBOHMt1,nposoA11MblX P03J1114HblMl1 

rpynnoMM 3KCnepMMBHTOTOPOB. 06bBAMHHBT 11X OOU\Mt111CT04HMK ny4~0B - ycKopw

TBJlb 11B3. T OKOt1 nOAXOA Obl/1 BblOPOH )!JlH rnro, 4TOObl: .. 

I. npe)!OCTOBMTb OCHOBY ,ltJlH WL1POKoro 11 OTKPblTOro o6Cylil)!BHMH roTOBHOC

Tl1 B03MOli!HblX 11CCJ1B)!OBOHMt1 HO HYKJlOTPOHB, 

2. HonoMHMTb 06 3KCOBPMMBHTOX, npoBBABHMB l{OTOPblX uenecoo6p03HO B 61111-

mot1wee BPBMH, AO nycKO HYKJlOTPOHO. 

3. AOTb B03MOHIHOCTb BblHBMTb npo6enbl B npe)!J10li!BHl1HX, CT11MY1111POBOTb 

KOHKYPBHUMID 11 nOA04Y HOBblX npoeKTOB, nporpOMM, 11ABt1. 

Oco6eHHO li!BJlOTBJlbHO OOAA8Plill1B0Tb COCTH30TBJlbHOCTb 11ABt111 B03MOHIHOCTb HOBblX 

nPBAJlOHIBimt1, •jei.ly, KOK HOM HQlllBTCH, cnoco6CTBYBT P03611BKO HQ OT ABJlbHblB HB-

3QB11Cl1MblB OOAnporp□MMbl, 4TOObl OOJ1Bf411Tb OOCYlllABHMH C 11COOJ1HMTBJ1Hl,U1, B KQlll

AOt:I nporpOMMB YK03QH "pyKOBOAMTBJlb, a COMM nporpaMMbl npBACTOBJlBHbl B a110o

B11THOM nopH)!KB ( ~QMl-1/111~ PYKOBOAl1TBJ1Bt1), Mb! TOKHIB CTOPOJ111Cb 1130Blll0Tb yKa-

30Hl1t1 HQ Oilll1U110JlbHblt:I CTOTYC OPBAJ10lllBHl1t1, 4T00bl 11360811Tb 411TQTBJ1H OT QBTOPM

TBTQ peweH11t:I COBBTOB 11 KOMl1TBTOB. 
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KoMnMnRUMR nporp□MM orpom□eT COCTORHMe' Aen B cepeAMHB 1992 r. M 

npeAnomeHMR rpynn HO 6nMmanwee BPeMR, HO He RBnReTCR O~MUMOnbHMM AOKY

MBHTOM. 3TO cnp□B04HMK AnR o6cymABHMM. Tex, KTO MHTepecyeTCR npoeKTOMM 

B uenoM, OTCMn□eM K c6opHWKY OHHOTOUMn npoeKTOB - Coo6~eHM8 0½~~ Pl,2-
89-631, ~YOH□, 1989. 
4TOOY yCKOPMTb swnycK 3Toro coopH~K□, 3H04MTenbHOR 40CTb TeXHM4eCKon pa6o

TM npoBeAeH□ B 30MHTepecoBOHHMX rpynnax. K comoneHMffi, T8XHM48CKM~ ypOBBHb 

M□TepM□na nony4MnCR HBPOBHMM M MY npocMM M3BMH8HMU y 4MTOTenR 30 3TO He

YAOOCTBO. ~y T□Kme npOCMM M3BMHeHMR 30 OTCYTCTBMe ( no TeXHM48CKMM nPM4M

HOM) B 3TOM nepBOM c60PHMK8 HCCKOnbKMX nporp□MM MccnBAOBOHM~. 
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Nain Directions of Research at LHE 

In a very general form the headline over all topics stu
died at LHE can be formulated as "check of the standard mo

del". These investigations will be continued in two ways: 

Following its traditions LHE will take part in some experi

ments abroad at the largest accelerators of the world, for 

example in the experiment DELPHI at LEP and in the planning 

and performing of experiments at' ITTIIC, LHC and SSC. But the 

main way will be the research at home using the rich possibi
lities of the accelerator complex of LEE. These investigatio~s 
are standing under the caption "relativistic ·nuclear physics''. 
They are devoted to the wide field of physics of "large" dis~ 
tances. Large distances have to be understood here from the 

point of view of QCD, that means the speech goes about non
perturbative QCD. As is well known, this region is most dif

ficully to treat in:the strict theory. But it is of great im

portance for the understanding of.such fundamental ingradi

ents of the structure of matter as the nuclear interaction, 

the phenomenon of the confinement, many processes of particle 

production, properties of nuclear matter, exotic states in nu-
clear systems etc .. Therefore it is necessary to study expe
rimentally a whole lot of phenomena in which QCD effects, or 
in other words, quark-gluon degrees of freedom may reveal 

themselv~s , and to construct phenomenological models. The 

experimental technique available at Ll!E presents excellent 

and in certain aspects u~ique possibilities to work in this 
direction. The available energies per nucleon· allow one to 

reach the asymptotic region of the scale invariant regime. 

The accelerator complex provides a large variety of particles, 

at the future NUCLOTRON all nuclei up to uranium. Of special 
'interes~:are the beams of polarized deuterons with momenta u, 
to 9 GeV/c which are without competition in the world and 
found therefore lively interest from abroad. 

The above sketched problems are being attacked in seve

ral directions: 

1) Investigation of few particle systems with respect to cpark

gluon degrees of freedom in the region of overlapping bags. 

By means of the polarized deuteron beams the spin structure 
of such multiquark systems or quark matter droplets can be ex-
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;ilored from which unique informa.tion in connection with the 
spin structure of nucleons (spin crisis) can be expected. 
2) A unique source of information on multiquanrk systems is 
the cumulative effect. This effect provi'des evic!ence for the 
existence of drops of quark-gluon matter and allows for ins
tance to study the structure function of such drops. The in
vestigation of the cumulative effect will be extended to the 
study of its mechanism by kinematically complete experiments, 
by the measurement of analysing powers, by further investiga
tion of jets by means of 4-velocity analysis and by the study 
of production processes below threshold. 

3) Search for resonances in few particle systems, including 
very narrow ones, which are relevant to ll'Ultiquark systems, 
search for exotic multiquark states including isobars and 
strange particles,study of isobar excitations in nuclei and of 
hypernuc·lei. 

4) Investigation of the fragmentation of nuclei in nucleon-nu
cleus and nucleus-nucleus collisions with special attention 
directed to the mechanism of particle production, role of cu
mulative effects and the formation of jets and clusters. 
5) Search for collective effects as phase transitions and 
asymptotic characteristics due to very general principles and 
laws of statistical mechanics (similarity laws, correlation 
depletion principle). 

6) Many of these investigations will be connected with the 
test of different approaches of the relativistic invariant 
description of many particle systems, one of the fundamental 
problems of physics. 

The investigation of these different aspects and conse
quences emerging from non-perturbative QCD demands a whole ar
senal of experimental methods covering spectrometers and de
tecting systems for different particles in a broad region of 
momenta, for all possible kinematic conditions and for the 

· measuring of polarization effects. These requirements are ful

filled by the arsenal of experimental setups installed and 
in operation at LHE. In the following abstracts the different 
groups and collaborations using the experimental facilities of 
LHE present short descriptions of their experimental investi
gations· and of the underlying physical ideas. 
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Polarization Experiments Explore the Innermost 

Structure of the Deuteron 

B.Kuehn, I.M.Sitnik and M.Tokarev 

The known realistic nucleon-nucleon potentials lose their 

capability to predict the behaviour of the deuteron wave fun

ction inside the border of the core, i.e. in the region where 

the quark bags of the nucleons are overlapping and their indi

viduality disappears. Therefore predictions of the deuteron 

structure on the basis of the usual wave functions in this re

gion are only a matter of extrapolation and speculation. Accor

ding to the quark picture the overlapping nucleons are common

ly confined forming a·droplet of quark matter. The structure 

of such multiquark systems including the spin distribution of 

their constituents is of eminent interest in connection with 

the investigation of non-perturbative phenomena of QCD. 

Experiments on the fragmentation of unpolarized and pola

rized relativistic deuterons, available at the Dubna Synchro

phasotron with momenta up to 9 GeV/c, offer a suitable access 

to the investigation of such systems. Three quantities were 

measured at these beams ~n dependence on the internal momen

tum of the deuteron; the f·ragmentation cross section, the ten

sor analyzing power T20 and the polarization transfer coeffi

cient re. All these quantities were taken at 0°. The cross soc

tion provides the probability density as the sum of the S- and 

D-state probabilities. The polarization observables allow to 

determine S- and D-state contributions separetely or their ra

tio. 

For the maximumdeuteron momenta available at the Dubna ma

chine at th·e kinematic limit internal momenta of 0.55 GeV/c 

can be reached. This corresponds to a distance of about 0.Sfm, 

where one expects already the overlapping of the nucleons. At 

Dubna the analyzing_power T20 was measured by the ALPHA colla

boration up to internal momenta of q=0.51 GeV/c and the pola

rization transfer up to q=0.377 GeV/c by the same group and in 

partbyt}ie . .ANQ',fALQN collaboration (see the figure). Data of T20 
up to 0.42 GeV/c and of ae up to 0.345 GeV/c are also available 

from Saclay.being in agreement with the Dubna data in this re-

7 



gion. The measurements of T20 show an appreciable deviatior. 

from the predictions due to the impulse:.:i.pproximation. In the 

intermediate region contributions from reaction mechanisms be
side the quasielastic scattering are obvious and are intensive

ly investigated by theoreticians. 
T20 measures the ratio of the D- and S-state probability. At 

large distances, i.e. small internal momenta, the deuteron is 

nearly pure S-state. In the intermediate region T20 goes tone

gative values in agreement with the theoretic predictions in

dicating an increasing D-state contribution. The conventional 

wave functions have even a node of the S-wave in this region. 

In the asymptotic T20 remains negative. Here the theoretic pre

dictions become-uncertain. But also the experimental T20 values 

allow two contradicting solutions, one with dominating S-, the 

other with dominating D-state probability. This ambiguity is on 

principle and has nothing to do with the problem of reaction me

chanism. 
The polarization transfer from a vector polarized deuteron to 

the spectator proton provide further information. At small in

ternal momenta,where the S-state is dominating, re is positive 

and near unity. At a certain internal momenta re goes through 

zero and changes its sign. That means the spectator protons have 

here a polarization opposite to that of the incoming deuteron. 

This experimental fact shows that at intermediate internal mo

menta the nucleon spins have to be compensated by an orbital mo

mentum 1=2 of the nucleons to conserve the deuteron spin. In 

other words, the D-state dominates the S-state as was already 

concluded from the T20 measurements. The process which is ob

served at the kinematic limit is the formation of a proton from 

the quark matter droplet with a certain orientation. If further 
experiments at still larger momenta result for instance also in 
negative re values they will provide together with the r 20 re

sults an evidence for D-state dominance in the quark matter dro
plet. But here the orbital momentum will be carried obviously not 

by the individual nucleons but by their constituents. 
These aspects are directly related to the problem which arose 

from the "spin crisis" :Where is the spin of the proton? The exp::-

8 

;1 
l 
l 
!1 
l1 
(i 
t\ 

l 

riments described above will give an answer about the origin of 

the spin of quark matter droplets. Is it given only by the orien

tation of the quark spins or emerges a considerable part of it 

from the orbital momenta of the quarks and gluons? 
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Data of T20 and ae, obtained from the fragmenLation of tensor 

and vector polarized deuterons.with a momentum of 9 GeV/c 

c~ data preliminary), and theoretical predictions from the 

Paris and Bonn wave functions in dependence on the internal 

momentum q in the deuteron rest frame. 

The spin structure of the deuteron following from the present 

data are schematically indicated. _The structure of the quark 
matter droptet at still larger q will be cleared up by the 
next experiments at Dubna. 
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TTD('\T'D n uu n 
J.J.J. VJ. .1 .H.lVlJVl.H. 

:aCCJ'18.ll0BcUm:tl no p8J'1HTJ.1BHCTCKOtt H.ll8PHOl1 fI)Jf3HK8 

Ha YCT3HOBK8 MACIDlli B 1992 .. - 1994 rr. 

PyKOBOA~T8flb T8MY: 

JI. C • .fuKrupett, JIBTA OIDH1, .ilY6Ha 

YcTaHOBKa . MACIDlli IIP8.llH83HatJeHa .llJIH HCCJI8,llOB3IDfH 

CTPYKT:'y'PH .H.Irv-1 Jf M8X3ID13Ma .H.U8PHHX peaKIJ,Htt rrpu P8JI.HTUBJ1CTCKJ1X 

aHepnrnx M8TO.Il;OM }f3Mepemrn CITSKTpoB qiparM8HTOB .rrenmx 

peJI.HTHBHCTCKUX .H.ll8P B 06.JiaCTH 60.JII:,lll}!X rrorrep8llHHX HMITYJihCOB 

11JparM8HTOB, OT 0,5 .uo 1 raB/c. 3KCI18PJfM8HTa.JII:,H3l1 YCT3HOBlG.:I 

IIP8.UCT3BJI.H8T co6ott .llBYXIIJI8f.!8BOtl MarIDITH!ill CII8KTpoM8TP C 

IIf.OITOPLI,l10H3.JihHHMJI KaM8paMJ1 Ha JIHIDrn C 3BM. Yr.JIH perncT1:iamrn 

r.raCTilll Cl18KTpoM8TPOM BH6HpaJOTC.H TaKHM 06pa2.0M, T.ITO B CHCT8M8 

ITOKO.H Ha.JI8TaIDIJJJ1X C HMITYJibCOM 9 raB/c .n;efiTpoHOB yr JIH HCI1YCK8-

HH.H BTOPHT.IHHX ITpoTOHOB KOHU8HTPHPYJOTC.H BOJIH3H 900. TaK K3K 

rrorrepetJHH8 HMITYJihCH HHBapHaHTHH OTHOCHT8JlhHO JIOP8HUOBCKOro 

6ycTa B.UOJih OCH Z, TO H3Y1J:8ID18 T3ID1X CII8KTPOB OTKPhIB38T 

B03MOlKHOCTI:, .llJl.H HCCJI8]lOBaIDI.H BOJIHOBOtt 'llYHKlJ,J.IH .n;e:tlTf.OHa Ha 

paCCTO.HIDfHX, xa~6KT8PHHX ·' JlJI.H .n;oc 'l'HI'HYTHX ITOI18P8'-IHHX 

:mmy.JihCOB, T.8. BIIJ'10Th .no 0,2 q)M. 

B IIOCJI8]lIDI8 ro.nH C ITOMO~hJO YCTBHOBKH MACfillli 6HJI BHI10JJH8H 

IU!KJ'I YfCCJI8.II;OBaIDfti ITO P8.1'!.HTYIBJ.ICTCKOtl H.I(8pHOtl fl}J13~iK8 Ha 

BHB8.ll8HHHX rryqy,.ax CHHXpoqJa30TpoHa JIB3 OMHH. B r.raCTHOCTH, 6HJia 

ITOJ'1Yf.!8Ha ouem~a B8PXH8rt rpammH w,tWJepeHlJ,J.18.JihHOro C8lI8IDUI 

'J-bJpa~ .. -·B:a"T1" Hr>T,•T.rv =1F'. ... -r,T1r•HHHTV -r.r,r,r,Hr'"Cl-,T• ,..., T"•C!a"Tl!.rr, '
1H(d p'd* 

, ir ~·'-' n.r n :1~•.n:f.lA ,u,,_ i_,a~.r '--' tA !JO~,_, an 1..0 .c, lJ•.:;;..i•- .t"!..1..J,'li'.l , , 

rrp}f 9 r8B/C [B KH.: HyKJIOH-HYKJIOHHl-18 ~1 a,npoH-HYK.JIOHHH8 

B38HMO.D;8:ACTBHH ITPH l1PJM8lJCYTOqHHx 8HeprHHX, JI:VUlI>, raTtJJ.rna, 

'1986, c. 43 J. Ha OCHOB8 .n;aHHHX o KorepeHTHHX H8YIIPYI'J.1X 

B3aHMO]l8:ACTBJ.rnX .nettTpoHOB C rrpoTOH3MJ1 rrpu neps,naqax :m,myJI6C3 
") 

.ue:ATPGHY O, 8 - 1 , 5 ( raB/ c) "- 611.im rro.rryqeHH CB8.IJ;8ID!H o 

rrapaMeTpax B3aHMO]l8tiCTBHH KOpoTOKOlKHBYIJJJ1X HYKJIOHHHX 

pesoHaHCOB c HYKJIOHaMH (fl~, 19B8, T.48, c.1758]. 

Pesy.JihTaTH BHI10JIH8HHHX Ha CHHXpoqJa30TpoH8 OWIM C ITOMOmhro 

YCTaHOBY..H MACIIllli H3MepeID1:tt Cl18KTpoB rrpoTOHOB, HCI1YCKa8MHX C 

60JibllJ}1MJ1 norrepeqHHMH J.IMITYJihCaMH B .n;e:ATpoH-H,ll;8l)HHX 

coy,napeHH.Hx, ITOK338.JIH, lJTO 8TH .naHHHe .D;OBOJihHO qyBCTBHT8JlhHH 

K BHCOKOJ1MITYJihCHOa lJ6CTH BOJIHOBO~ $YHKUIDf .ne:ATpoHa 
10 
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[Nucl.Phys., 1991, v.A528, p.621]. B HaCTOHIU88 BP8MH 8TJ1 

.ll8HHH8 ITO TOlJHOCTH rrpeE-OCXO]lHT P83YJibT8TH 30H.ID1poBaIDrn H.ll8P 

8Jl8I<:TPOH8MH J.1 IIPJ1H1J,J.1ID1,3.flbHO HX ]lOIIOJIH.HIOT. 

l1J1tM1epeH1J,J.13JlbH08 C8lJ8IDI8 HCITYCKaIDrn ITPOJlYKTOB qiparM8H

TalJ,J.m H8ITOJIHPJ130BSHHHX .ll8:tiTJJOHOB BHpalKa8TCfl 't1epe3 CYMMY 

KBa.npaTOB MOJlYJI8tt BOJIHOBHX $YHKUH:tl: ]l8:BTpoHa JlJI.H S- H D

COCTOHIDnl:, a ITOJI.HPU381J,I,10h"dH8 Ha6Jl10,ll38Mll8 co,nep-JraT KOMfornalJ,J.m 

3TJ.1X ¢YHK11.litt J.1HT8P:P8P8Hm10HHOro •TJ1I1a. IT08TOMY B pa.n;e CJ'!Yf.!38B 

OID1 MoryT OK383ThC.H 60J'188 qyBCTBUT8J!hHHMH K M3.JIHM aMl1Jil,1TY.UaM 

J1 Ma.JI.UM BKJia.zi;aM J.IHT8p8CHHX ]lHH8MHlI8CID!X 8qxp8KTOB • 

B 0.JIHJl(ru1Jirn8 2 - 3 roJ:J;a c IIOfvfOmhro YCT8HOBKH MACIIllli MoryT 

ciHTh BHI10JIH8HH H3M8P8ID1.H T8H80PHOtt aHaJIU3HPYJOmett crroco6HOCTJ1 

peaKmm ¢parM8HT3UID1 l10.JIHl)J,130BaHHHX .uettTpoHOB C :m.my.nwoM 9 

f8B/c Ha HJlpaX C Bl-1Jl8TOM ITpoTOHOB 110.I( H8HYJI8BHMJI yrJiaMJ1. 

PaCll:8TH B P8.JIHTUBJ.1CTCKOM HMITYJihCHOM rrpH6JIJ,1l!t8IDil1 B paMKax 

]lHH3MJ1KH CB8TOBOro cppoHTa l10Ka3HBaIDT, T.ITO IIPH ,IJ;OCTaToqHo 

60JihIIIl1X J1MITYJibcax BTOPHlIHI:lX l1l)OTOHOB T3ID18 Jl8HHH8 .Il;OBOJihHO 

T.IYBCTBHT8JlhHH K BHJlY CTPYKTYPHO:A: q)YHKLI,I1H D-COCTOHHH.H 

.n;ettTpoHa. .Il.JIH rrpoB8]l8IDIH 8THX H3MepeID1:tt YCT8HOBK8 HYJK.ll88TCH 

JIHlllh B MJ1IDIM8JlhHOtt MO.ll8PIDI38lll1H, CB.H38HHOtt C 3aM8HO:tl Hcqep

IT8Blll8tt CBO:tl pecypc 3BM, pa6oTaromett Ha JIHHIDi c YCT8HOBKO:tt.· 

B P83YJihTaT8 UCCJI8.IJ;OBaID1.H pa3.JIHT.IHHX M8XaIDI3MOB rrpouecca 

CTOJIKHOB8IDI.H .n;ettTpoHa C rrpoTOHOM, Bl~q~fX yrrpyroe J.I 

Heyrrpyroe pacce.HIDIH HYKJIOHOB .n;ettTpOHa Ha ITJ)OTOH8, CTPHJIIOOIT', 

}!X J.1HT8µpepeH1J,J.no, a TaKJKe M8XaID13MH C B036YJK,IJ;8ID18M BHPTY8Jih

HHX Ill10HOB Hrutn;SHO [ff~, 1991 , T. 53, c. ·1 591 J , qTo qJOpMa 

Cl18KTP0B BTOPHT.IHHX ITpoTOHOB B o6JiaCTH 60JihlilUX 3H8lJ8ID1:ti 

HMITY JihCOB orrpe.n;eJI.H8TC.H .B OCHOBHOM BKJIB.UBMH .llBYJC M8Xaffi13MOB: 

meCTKHMH HYKJIOH-HYKJIOHHHMJ! pacceaHH.HMH H rrp.HMO:tl ®parM8HT81J,J.i-

8~- 3TOT: ;::qia~T OTKl)HBa8T )l;OIIOJIIDIT8JibHYJO B03MOlKHOCTb ]lJI.H 

HCCJI8,l\OB8IDI.H BOJIHOBO:tl ®YHIClJ.lU! .n;e:ttTpoHa Ha Ma.JIHX paCCTO.HIDI.HX, 

ITOCKOJihKY BK.JIB)); CTPHJIIOOIT'a H8110CP8,IJ;CTB8HHO CBJ'!3aH C KBa.JlPBTOM 

8TO:tl qJYHKlJ,J.lJi. IIpe.n;cTaBJI.HeTca Kpruni8 BaJKHHM BHI10.JIID1Tb HCCJI8,l\O

B8ID1.H qJparM8HT8lll1H ));8~TpoHOB Ha 8.JlPBX C BH'JI8TOM ®parM8HTOB 

no.n; H8HYJI8BHMH yrJiaMH Ha HYKJIOTpoHe, TIOCKOJibKY rro.rryqeHHHe 11PM 

8TOM 'ABHHH8 II03BOJIHJIH 6H ITPH HCCJI8.IJ;OB8HIDt CTPYKTYJ)H .n;e:tl:TpoHa 

ITpo]lBJffiYThCH B o6JiaCTb ems M8Hhl!IHX M8lKHYKJIOHHHX paccToaIDf:tt. 
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STUDY OF RELATIVlSl'IC NUCLEAR INTERACTIONS US™1 

A HIGH-AMJULAR RESOWITON EMULSION_ Dfil'rel'OR 

Spokespersons: S. Vokal, A.D.Kovalenko, K.D. Tolstov 

In the eighties intense and systematic investigations of nucleus

nucleus collisions for projectiles from hydrogen to silicon with 

4.5 AGeV/c were performed by the Dubna emulsion collaboration which 

joins scientists from the following Institutes and Universities: 

IHEP Alma-A ta, IFA Bucharest, mp Cracow, JINR Dubna, FTI and Univ. 

Dushanbe, LINP Gatchina, Univ. Kosice, HI and LTU StPetersburg, FIAN and 

IPET Moscow, INP Rzez near Prague, IFBN Sofia, INF and F'l'I Tashkent, 

Univ. Tbilisi, IPT Ulan-Bator and YFI Yerevan. 

Ehru.lsion technique due to its superior spatial resolution (,- 1 pm) 

is the most suitable for precise multiplicity and angular measurements. 

The charges of projectile spectator fragments were determined accordinis 

to ionization criteria with a high precision Z 5 1 . 

The fragmentation of projectile and target nuclei, nJUltiple produc

tion, the pseudorapidity density fluctuations of shower particles, the 

effects of collective interactions, the total destruction of silver.and 

lead target nuclei, anomalon p~zzle and electromagnetic processes in nuc

lear collisions have been studied, and their dependence on the masses of 

colliding nuclei and impact parameter was analyzed. 

As a measure of the last variable, we have used either the target 

related fragment's multiplicity or the total charge of spectator projec

tile fragments. 

Special emphasis was laid on a search for effects in collisions of 

relativistic nuclei which are unordinary in the framework of a nucleon

nucleon superposition picture of these collisions. From the analysis of 

the transverse momentum distributions and azinJUthal angle correlations 

for fragments of the primary neon nucleus, the residual nucleus of lhe 

projectile was shown to acquire a considerable transverse momentum 

(bounce-off effect). The azimuthal asymmetry for all particles was obser

ved in nonperipheral collisions with heavy target nuclei (side-splash of 

produced particles and target-nucleus fragments). Tendency to the cml.s

sion of projectile-nucleus and target-nucleus fragrr~nts, produced par

ticles and target-nucleus fragments in the opposite directions in the 

azinrJthal plane was shown to increase with impact parameter. The;e effects 

are not described by the used cascade code. 

From Fabruary 1989 our group cooperates in the frame of the EMU01 

collaboration, and the study of oxygen, silicon and sulphur collisions 
12 
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in emulsion with energies from 14.6 AGeV to 200 AGeV has been performed 

till now. The Dubna data concerning 160 and 28si interactions with emul

sion nuclei at lower energy are intensively used in analysis. 

New possibilities for the experimentalists will be provided with 

nuclear emulsion irradiation in high pulsed magnetic fields. For this 

purpose during the last few years the set-up SLON has been designed and 

constructed at LllE . 

The main elements of the set-up SLON are the following: a high vol

tage capacity bank (a peak stored energy of 1.5 MJ), four powerful 

vacuum spark gaps (discharge current up to 1 MA ea.ch), a single turn 

coil with special systems of current collecto:r: and mechanical support 

(Fig. 1). All other electronics systems including the systems of kicker

-magnet, beam monitoring, synchronization and control have been also 

designed and tested under operation. Now the set-up SLON can provide 

irradiation enJUlsion stacks of 2.0 x 2.5 x 6.5 cm3 (the area where 

magnetic field inhomogeneities are less than 2-3 %) with relativistic 

nuclear beams at the synchrophasotron. The magnetic field aplitude is 

about JOT. Several test runs of the set-up SLON during 1989-91 showed 

that it was possible to increase the field amplitude up to 50-55 T under 

multipulsed operation conditions without substantial plastic deformations 

of the pulsed coil. In this case the morrentum resolution of emulsion 

measurements will be 5-7% for the most part of secondary particles. 

This work is being continued at LllE. 

. ,,,~,-

Fig. 1. Set-up SLON high magnetic ffeld systems. 

1. single turn coil, 2. mechanical support, J. high 

current connector, 4. current collector, 5. emul
sion stack, 6. direction of the beam axis. 

13 



flPOrPAMMA ltlCCRE.llOBAHl,1~ HA 100-c11. BO.llOPO.llHO~KAIIEPE B.1992-1994 rr. 

PyKOBOAMTenb TeMw: B.B.rnarones 

COTPYAHM48CTBO AnM□-ATa -BapwaB□-.lly6Ha-KowMU8-MOCKB□-TawKeHT-TOMflMCM 

100-CM BOAOPOAHOH ny3blPbKOBOH KOMBPO B C048TOHMM C ny4KOMM nerKMX 

HABP npeACTOBflH8T coooA YHMKOflbHYffi KOMOMHOUMffi, no3B0flHffimYffi M3Y40Tb HAPO

npOTOHHWe B30MMOAeAcTBMH B ycnOBMHX 4n-reoMeTPMM. [lo B03MOmHO~TM BWAene

HMH pe□HUMA, M3y4eHMH HOppenHUMA BTOPM4HWX 40CTWU B 3HCHflffi3WBHOM nOAXOAe, 

T04HOCTHM M3MepeHwA - npwoop He WMeeT KOHHypeHTOB. 

Pa3BWTO AOCTOT04HO Bb\COHOH HYflbTypa oopaooTHW ~MflbMOBOA WH~OPMOUWW, 

BHflffi40H OBTOMOTM4eCHWe W3MepeHWH M OBTOMOTW3MPOBOHHOe MOTeMOTM4eCKOe CO

npOBOmAeHwe oopaooTHW HO OOflbWWX 3BM. 

npw WMPOHOM MemAYHOPOAHOM COTPYAHM4eCTBe HOHonneH 3H □4WTenbHbiA M□Te

pwan no B3□WMOAeAcrswHM nerHwx HAeP d,d~, 3He, 
4

He, 
16

0 c nporoH□Mw 
( ~ 2 • 106 COOb\TWA HO JlCP). 

AHOflW3 AOHHWX no3Bonwn nony4WTb PHA cymecTBeHHO HOBWX pe3ynbTOTOB. 

CpeAW HMX: 

- OOH□pymeHwe Y3KWX AWOOP~10HHb\X pe30H □HCOB B oonacrw MOCC (1.9-2.2)raB/c 2
; 

- AOH030TenbCTBO cymecTBeHHOA ponw swpryanbHWX W3000PHWX COCTOHHWA; 

- HOOnffiAeHwe CWnbHWX npocTpOHCTBeHHWX KoppenHuwA HyHnOHOB, CBH30HHWX C 

B30WMOAeACTBWeM B HOHe4HOM COCTOHHWW; 

- YK03□ Hwe HO HeOPAWHOPHOe noBeAeHwe nepe30PHAHW HO nonHpW30BOHHOM AeA

TPOHe; 

- nony4eHwe HOBWX CB8A8HWA ~ ~porMBHTOUWW HAP□ HWCnopoAO., 

B HOCToHmee speMH B npouecce oopaooTHW HOXOAWTCH OHono 10
5 

B30WMO

A8ACTBWA BeHTOPHO nonHpW30BOHHWX AeATPOHOB c.nPOTOHOMW npw 3,3 raB/c. 

OopaoOTHO Mamer OWTb 30HOH4eHO B 1993 rDAY-

Hay4HOH nporpa1111a BKnID40BT B~CBOH: 

- ~3y4eHwe np-nepe30PHAKM HO nonHpM30BQHHOM AeATpoHe C uenbffi BWRCH8HMH 

snwHHMR HABPHOA cTpyKrypw, a T□Kme alieKTOB, CBH3□HHWX c ooMeHOM 30-

P~AOM M cnMHOM B MOABflRX C B□neHTHWMM KBOPKOMM; 
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- HOHonneHwe MOTepwana AnH ysenw4eHWH HOABmHOCTW pe3ynbTOTOB no HOOnffiAe

HWffi AWOOPWOHHWX pe30H□HCOB. YABOeHwe CTOTWCTWKW no3B0flWT BWATW HO ypo

BeHb 7-8 CTOHAOPTHWX OTHflOHeHWA HOA ~OHOM; 

- W3y4eHwe B ycnOBWRX 4n-reoMeTpWM AMHOMM4eCKMX KoppenRUMA BTOPM4HWX 40C

TMU, B TOM 4Mcne B oonacTM npeAenbHOA KMHeMOTMKM; 

- wccneAOBOHMe BOnHOBWX ~YHKUMA ner4□Awwx HAep B oonacTM MMnynbCOB "BHY

TPMRAePHWX HYKnOHOB" swwe 0,2 raB/c;. 

- nowcK M wccneAOBOHMe HeHyKnOHHWX creneHeA CBOOOAW B ner4□Awwx RAPOX M 

MX BnMRHMe HO xap□KTepMCTMKM KBQ3MHyKnOHHWX B3□MMOAeAcTBMA. 

}lnR swnonHeHMR nepsoro M3 YK030HHWX nyHKTOB HeOOXOAMMW 2 ceOHCQ yc

TOHOBKM. H□KonneHHWA MOTepwan TpeoyeT COBMeCTHoro QH□nM30, T.K. npoRBne

HMR OTAenbHWX a~~eKTOB (HanpwMep, ~ -M3000PW, BKC) AOCTQT04HO cMnbHW, 

KOK HQ AeArpoHe, TOK M HO APYrMX nerKMX HAPOX. 

Ha OCHOBe MMeffimwxcH A□HHWX H□40T□ noArOTOBK□ pe□nbHWX npoeKTOB no 

npoAonmeHMffi wccneAOBOHM~ KOK HO CMHXP0~030TPOHe-HyKnOTPOHe, TOH MB APY

rwx ueHTPOX (COSY, Julich). 

YcTOHOBKO HQXOAMTCH B p0004eM COCTOHHMM M MOmeT Ob\Tb wcnonb30B□H □ 

B ny4KOX HyHnOTPOHO. 
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nP□rPAMMA 1-1ccnrn□ BAHvH'I HA YCTAHOBHE "AHDMAn□H" 

Honna6oPaUMR nCB3-ITB3-ITOil3b-fATql-1HA 

PyKOBO~HTenh TeMN A.B.3apy6HH 

B paMKax nepsonpMOPMTeTHOH 06WeMHCTMTYTCKOfi 
( 1-145-0941-91/95) Ha YCTaHOBKe "AHOManoH" 

TeMbl 
(PMC.) 

npoBODRTCR qiparMeHTaUMOHHWe 3KcnepnMeHTW Ha ny4KaH 
nonRPM30BaHHWX neHTPOHOB M penRTMBMCTCKMX Rnep.YcTaHOBKa 
"AHOManoH" /1,2/ . BKnt04aeT B ce6R: WMPOKoanePTYPHblH 
nepenHMH MarHMTHWfi cneKTPOMeTP Ha OCHOBe nponOPUMOHanbHWX 
KaMeP, cneKTPOMeTP npoTOHOB OTDa4M. ceKUMOHMPOBdHHYIO 
MMDKOBODOPODHYIO MMWeHb, CMCTeMy MDPHTl1(jlMKaUMM 4aCTMU 11 
Rnep no JaPRDY 11 Macce, r116KYIO Cl1CTeMy TPMrrepa_ 

OporpaMMa 11ccnenosaHnH CBR3aHa c peann3au11efi 
KOHKYPeHTHOcnoco6HOrO HanpasneHl1R - CBeTOCMnbHWX 
nonRPM3aUMOHHWX nccnenoeaHMH CTPYKTYPW RDePHOfi MaTePMM Ha 
peKOPDHO Manwx paccTORHMRX, HenocTMMMMWX Ha npyrMX 
YCKOPMTenRX. l-'lccnenosaHMR, eenYWMeCR B gpyrMX ueHTpax, 
orpaHM4eHW npenenbHOAOCT11MMMWM BHYTPMneHTPOHHWM MMnynbCOM 
H~400 M3B/c. A MMeHHO np1-1 K > 400 M3B/c, rne s 
KOHcepsaTMBHWX M □ nenRX Kapa neHTPOHa s-B □ nHa AOCTMraeT 0, 
M OMMAaeTCR HOBaR (jlM3MKa. HaPRDY C YHMKanbHOCTblO ny4Ka 
nonRPM3 □ BaHHblX neHTPOHOB C MMnYnbCOM 9 f3B/c 
YCKOPMTenbH □ ro K □MnneKca ITB3, BWCOKaR 
KOHKYPeHTHocnoco6HOCTb CBR3aHa M C 06beAMHeHMeM 
B03MOMHOCTeH BWCOKOMH(jlOPMaTMBHWX MarHMTHWX cneKTPOMeTPOB 
"AH □ Man □ H" M "Anbqia" n'. cneKTPOMeTpa nP □ TOHOB OTAa4M, 
C03DdHH □ ro B raT4MHe. 

B paMKax nporpaMMW pewatOTCR nse OCHOBHwe 3aga41-1: 
1.-IlPeUM3MOHHWe M3MepeHMR MeTODOM DBOHH □ rb pacceRHMR no 

K~100 M3B/c K03(jlqJMUYleHTa nepena4YI non RPM 3dUYIM -a2, (H) OT 
BeKTOPHOnonRPYl30BaHHOro neHTPOHa K CTPMnnnHrOBOMY 
npoTOHY(*) YI, YTO B03MOMHO 6e3 BT □ poro pacceRHYIR, AD H-
900 M3B/c TeH30PHOfi dHdnYl3YIPYtOWeH cnoco6HOCTM T20(H). 

0TnM4MTenbHOH YePTOfi 3KcnePMMeHTd RBnRPTCR 60nbWdR 
anePTYPd nonRPMMeTpa, BWCOKdR CBeTMMOCTb M, YTO 
cywecTBeHHO, YMCTOTa onwTa, CBR3dHHdR C MCnonb30BdHMeM 
~MDKOro BODOPOAd B KdYeCTBe aHanM3MPYtOWeH MMWPHM, a TdK 
~e, 6naroAaPR 6onbWOA BPeMRnponeTHOA 6a3e M BWCOKOMY 
GPPMPHHOMY pa3peweHMIO, B03MOMHOCTblO MDPHTMqJMUMPOBaTb 
BTOPMYHWe npoTOHW snnoTb AO KMHeMaTMYeCKOro npenena, rne 
DTHOWeHMe noTOKOB neATPOHOB M npoTOHOB OOCTYlraeT senM4MH 
10-1000. 

PeweHMP 3TOH 3dDd4M no3BOnMT nposeCTM COBMeCTHWH aHanM3 
naHHWX IlY6HW (nPM MdKCYIMdnbHWX 3Hd4PHMRX H), CaKne, 
HOBOCM6MPCKd M BeATC no cnMHOBWM Ha6nt0naeMWM B onwTax c 
APfiTPOHdM~I: 

-B MMnYnbCHOM np1-16nMMPHMM C Pd3HWMM cnoco6aMM yYeTa 
~enRTMBYl3dUMYI M 3(jl(j)PKTOB B3dYIMODPfiCTBYIR B KOHP4HDM 
COCTORHYIM no COBOKYnHOCTYI naHHWX: ce4eHMfi CTPMnnMHra YI 
nonRPM3dUHOHHblX xapaKTPPYICTMK T20 YI ,?It, ; 

(*)Yme nonyYeHW naHHWe (1990r.) nnR H=0 M 410 M3B/c /3/ M 
HdSPaHa CTdTMCTYIKa (1992r.) B 5 T04KdX no H=587 M3B/c. 
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-B HXil MOTMBMPOBdHHOM nonxone C Y4PTOM HPHYKnOHHWX 
cTeneHeA csosonw nefiTPOHa. 

2.-3asepweHMe M3MPPPHMR 3HepreTM4PCKOH 3dBHCYIMOCTYI 
CP4PHMH qiparMPHTdUMM ROPP C-12, 0-16 B M3 □Tonw nerKMX 
qiparMeHTOB B o6naCTM 2.65-4.5 f3B/c*A.PeweHMe 3TOH 3dDd4M 
dKTyanbHO nnR nposneMW npoMCXOMAPHMR, pacnp □ CTPaHeHMR M 
onpeneneHHR BPPMPHH MH3HM KOCMH4PCKHX ny4eH B ranaKTMKe.B 
1992-94rr. nnaHYIPYIOTCR HOBWe H3MePeHMR ceYeHHR POMDPHHR 
Be-10 np1-1 qiparMeHTau1-11-1 yrneP □ Aa 1-1 KMcnopona Ha sonopone c 
HCnOnb30BaHHPM TPMrrepa Ha pomneHne qiparMeHTa C A/Z=2.5 n 
Z=4. nocne 3anycKa "HyKnOTP □ Ha" 3Tn nccnenosaHMR MoryT 
nony4MTb pa3BMTHe C ny4KOM mene3a. 

HaKonneHHblA □ nblT Pd60Tbl YCTdHOBKM B ny4Kax 
nonRPH30BdHHWX neHTPOHOB n gpyr1-1x Rgep, C03DaHne (no 
11.n."3" 11 "6" TeMbl) npoTOHHOA nonRPM30BaHHOH Ml1WeHn 
RBnRtOTCR HeOGXODMMWMM nPeAn □ cwnKaMM nnR nonroTOBKM HOBWX 
nonRPH3dUMOHHWH 3KCnepnMeHTOB no M3MepeHMIO 
llM(jl(jlPPeHUManbHWX J ~ ceYeHMH ynpyroro n rny60KOHeynpyroro 
PdCCPRHMR, BWCOKdR 3HdYMMOCTb KOTOPWX CBR3dHd C rny6MHHWMM 
IIPUliJH!MdMM HXIl H pe 3YllbTaTOM

0 

dHdJlM 3a "cnMHOB □ ro KPM 3M Ca, .. 
F3 F5 F7 

di T1 ~ Sr 

➔ 

~,..__., n_>->----<"'~--...i,--r T2 

Beam polarimeter Secondary proton 
ALPHA polarimeter ANOMALON 

Pu.c. Lay-out of the magnetic spectrometer AN0MAL0N for relativistic nuclear 
fragmentation and polarization experiments 

K 100 - qua_drupole lenses ~FL,SFR -scintillation hodoscopes 
SP-40 - ariolysing magnet SB -ontibeam counter 
PC 1-10- three-:, and two-dimensional M'NPC Sr - TOF counters 
S - scintillation counters C -cherenkov z2 hodoscopes 
SRL,SRR - left and right recoil scintillation T1 -first target 

E-counter walls T2 -liquid hjdrogen target 

nnrepaTYPa: 

1. Yu.T.Borzunov et al. Proc. of Deuteron-91 workshop, 
Dubna,june 11-13,1991, JINR,E2-92-25,Dubna 1992. 

2. A.I.Chernenko et al.,TaM me. 
3. I.A.Golutvin et al.,TaM me. 
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HccnenoBaHHe MYRbTH~parMeHTaUHH Hnpa-MHWeHH B Hnpo-.HnepHUX 

B3aHMoneacTBH.HX npH npoMexyToqHoa H BUCOKoa 3HeprHH 

(npoeKT ¢A3A) 

Konna6opaUH.H ¢A3A: 

mm Ol15H1, 11A3 /MocKBa/, 115!<!> /KpaKoB/, Ill1911 /Poccett~opqi/, 

!met> /llapMmTa~T/, YH-T mTaTa AAoBa /Cl!IA/, 

Ytt-T Ynatt-EaTopa /MoHronHH/ 

PyKOBO~HTenb TeMW B.A.KapHayxoB 

uenhIO 3KCITepHMeHTOB HBflHeTCH Hccne.uoBaHHe MeXaHH3Ma MHO-

)KeCTBeHHoro HcrrycKaHHH ~parMeHTOB rrpoMe)KyToqHoii Macchi 

( zf = 2+20) crreKTaTopoM MHlllelrn B H.UPO-H.UepHhlX B3aHMO.UeHCT

BH.HX. B pe3ynhTaTe 6yneT rronyqeHa HH~OpMaUHH 06 ypaBHeHHH co

CTOHHHH H.UepHoro nemeCTBa rrpH TeMrrepaTy~ax BITflOTh .uo KpHTH

qecKOH Tc "' 15-17 M3B, O .'B03MO)KHhlX ~a30BhlX rrepexo.uax THITa 

"Kp3KHH," H ")KH.llKOCTb-,a3". 

]flH rrpone.ueHHH 3KCITepHMeHTOB Co3naHa 4rr-ycTaHOBKa ¢A3A, 

pa3MemeHHaH Ha KaHane 3B CHHXpo~a30TpOHa OHHH. YcTaHOBKa co

CTOHT H3 .ueTeKTOpa MHO)KeCTBeHHOCTH ~parMeHTOB (64 CUHHT. 

cqeTqHKa c rrneHoqHhlMH CsJ(Tl)) H 5-TenecKOITOB ~parMeHTOB, 

HBflH!Oll(l1XCH TpHrrepaM11 B ceii CHCTeMhl. ¢A3A IT03 BOnHeT O.llHOB pe

MeHHO 113MepHTh 3HepreTHqecK11e H 3apH.UOBhle crreKTphl ~parMeHTOB, 

yrnoa1,1e pacrrpe.ueneH11H 11 Koppen.HU11H, .u11~~epettu11anhHhle H non

Hhle MHO)KeCTBeHHOCTH ~parMeHTOB. ]n.H HaXO)K,lleHH.H KOppenHUHH no 

OTHOCHTenhHOH CKOpOCTH ~parMeHTOB B ycTaHOBKe pa3MemeHa no-

311UHOHHa.H naBHHHa.H KaMepa. YcTaHOBKa roToBa .llfl.H npone.ueHH.H 

CHCTeMa T11qecKHX HCcne.uoBaHHH npouecca MY flbTH~parMeHTaUHH. B 

ceHT.H6pe 1991 r. ycnewHo npone.ueH ceattc Ha rryqKe renH.H. no.u

roTaBnHBaeTc.H Mo.uepHH3aU11.H ycTaHOBKl1 ¢A3A, B pe3yflhTaTe KOTO

poii CUHHTHflfl.HTOpbl .ueTeKTOpa MHO)KeCTBeHHOCTH 6y.uyT 3aMeHeHhl 

.ueTeKTopaMH THITa "phoswich" (rrnaCTHK + rrneHKa CsJ(Tl)). 
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nporpaMMa Hccne.uonaHHH Ha 1992-94 rr. cne.uy10ma,r: 

.Ni.Ni 3Kcrrep11MeHT 

1. H3MepeHl1e 3HepreTHqecKHX 
crreKTpOB 11 3ap.H.UOBhlX pac
rrpe.ueneHHH ~parMeHTOB rrp11 
pa3nffqHQM OT6ope co6blTHH 
no MHO)KeCTBeHHOCTH. 

2. PacnpeneneHHe co6hlTHH no 
MHO)KeCTBeHHOCTH ~parMeH
TOB npH pa3nHqHhlX ycnoBHHX 
Ha TpHrrepHyIO qacTHUy. 

3. Yrnonue KoppenHUHH ~par
MeHTOB B co6hlTHl1 rrp~ pa3-
nHqHhlX OT6opax ITO MHO
)KeCTBeHHOCTH H 3HeprHl1 
TpHrrepHOH qaCT11Uhl. 

4. KoppenHUHH ~parMeHTOB B 
co6h!THl1 no OTHOC11TenhHOH 
CKOpOCTH. 

5. Yrnon1,1e pacrrpe.ueneHH.H 
~parMeHTOB OTHOCHTenhHO 
HarrpanneHH.H rryqKa. 

6. A3HMyTaflbHUe KOppen.HUHH 
~parMeHTOB B co6h!THH. 

¢H3. pe3yflhTaT 

XapaKTepHCTHKH CHCTeMu,pac
rra.ua10meHCH no KaHany Mynh
TH~parMeHTaUH11 (T,R). CpaB
HeHHe C MO,lleflhHhlMH pacqeTaMH 

XapaKTepucTHKH rrpouecca 
MynhTH~parMeHTaUHH. Han11qHe 
"KpHT11qeCKHX" .HBfleHHH. 

YcTaHoBneHHe BpeMeHHOH lllKanu 
rrpouecca. 

- -

npttpo.ua aHOMaflHH B yrnOBhlX 
pacrrpe.ueneHHHX rrp11 
E .>10 f3B proJ 
(]HHaMHKa coy.uapeHH.H) 

Bu.ueneHHe BenHqHHhl, qyB
CTBHTenhHOH K rrapaMeTpy 
coy.uapeHH.H. 

Bee 3Kcrrep11MeHThl rrpoBO.llHTC.H C T.H)KeflOH MHllleHh!O (Au,Th) Ha 

rryqKaX 
4 He 11 

12c, ITO KpaiiHeH Mepe, rrp11 .llBYX 3HaqeHl1.HX 3HeprHH 

rryqKa (Sl $ 3,65 f3B/A). TTpH rrepexo.ue Ha HyKnoTpOH Q)KH,llaeTC.H 

ynyqweH11e ~OHOBhlX ycnOBl1H H CTaTHCT11qecKOH o6ecrreqeHHOCTH 

pe3ynhTaTOB, CTaHeT B03MO)KHblM HCITOflb30BaHHe rryqKQB C 6onbllleH 

3HeprHeH H MaCCOBblM qHCflOM. 

noTpe6HOCTh B rryqKQBOM BpeMeHH "'300 qac/ro.u. 
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ITpoeepKa cnencTBHA DPHHQHDOB ocna6neHH3 KoppeJIHQHA 

H aBTOMonenhHOCTH e npoQeccax MHOJ(eCTBeHHoro o6pa-

30BaHHH qaCTHQ Ha nyqKax peJIHTHBHCTCKHX Hnep 

HYKJIOTPOHA 

(TeMa 1-106-0983-92/96 "HccnenoeaHHe MHOJ(eCTBeHHbIX 
npoQeCCOB B YCJIOBHHX 4TI-reoMeTpHH H Co3naHHe ycTa
HOBKH C<PEPA") 

PyKoeonaTenb TeMbl A.A.Ky3ueuoe 

1 • <Da3uqecKoe o6ocHoBaHHe nporpaMMbI uccnenoeaHHA 

B CTOJIKHOBeHHHX anpoH-Hnpo u Hnpo-Hnpo DPH ny6HeHCKHX 

3HeprHHX o6HapyJ(eH PHn HHTepeCHbIX H HOBhlX HBJieHHA, HeKOTOpble 

113 KOTOPblX paccMBTPHBBIOTCH KBK YKa3aHIHI Ha B03I!l!KHOBell11e KOJI

JieKTHBHblX 3~~eKTOB, anymax Ha KBapK-rJIIOOHHOM ypOBHe. HcTopH

qecKH nepBbIM H3 TaKHX 3;-jx]:leKTOB, KOTOPbIA HeB03MOJKHO 6b:no o6bHC

HHTb HCXonH H3 IlPOTOH-HeATPOHHOA Monenu Hnpa, 6bin KYMYJIHTHB

Hb!H 3ciJ<l;JeKT /CTaBHHCKHH B.C.3l:lA5I(1979) T.10, c.950/. Ero o6ua

pymeuue H H3yqeHHe IlOKa3ano, qTo CTPYKTYPHble 0yHKQllH Hnpa He 

HBJIHIOTCH DPOCTO CYMMOA CTPYKTYPHbIX !DYHKQIIII oTnenhHbIX HYKJIO

HOB, qTo Hnpa HYJKHO paccMaTpHBaTb KaK CaMOCTOHTeJibHbie 06beK

TbI, nnH KOTOpbIX <PYHnaMeHTaJibHOA xapaKTepHCTHK,oA }IX CTPYKTYPbl 

HBJIHIOTCH HnepHbie CTPYKTYPHbie <JYHKQHH /Eannrrn A.M. 3l:lA5I(1977) 

T.8, c. 429/ H qTo HMeeT CMbICJI IlOHHTlfe npenenbHOA qJparMeHTa

QlfH Hnep. llpyrHM HPKllM nonTeepJKneHHeM KBapKOBOA np11ponbl 3qi

'l;JeKTa 6bIJIO o6HapyJKeHue KYMYJIHTlfBHbIX CTpyA e npoQeccax MHO

JKeCTBeHHoro o6pa30BaHllH qaCTllQ /EannHH A.M. H nP, 5ICD (1984) 

T.44, C,1209/. 

CoBOKYTIHOCTb 3KcnepHMeHTaJibHblX naHHblX O npoueccax MHO

Jl(eCTBeHHoro o6pa3oBaHHH Il03BOJillJIO npenJIOJKHTb /Eann~H A.M., 

llttneHKo JI.A. KpaTKHe coo6meHHH OH5IH, lly6ua (1984) N'3-84, c.S, 

N'S-85, c.5/ peJIHTHBHCTCKH-lfHBap11aHTHhlA MeTon ODHCaHHH 3THX 

npoQeCCOB l1 yKa3aTb o6naCTli lf3MeHeHi:151 l13MepHeMblX BeJilll!HH, B 

KOTOPbIX DPOHBJIHIOTCH QBeTHble CTeneHH ceo6onbl. MeTon OCHOBaH 

Ha npencTaBJieHHH cetieHHA MHOJKeCTBeHHOro poJKneHliH tiaCTHQ B BJI

liC O)YIII<Qlli:'.i OT peJIHTHBHCTCKll-HHBapHaHTHbJX BeJIHl!HH bik=-(ui -uk); 
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rne ui=Pi/mi' uk=Pk/mk - 4-xMepHble HMDYJihCbl tiaCTHQ, neneHHble 

Ha IIX MBCCbl. B npocTpaHCTBe 4-x CKOPOCTeA eeJIHl!HHbl bik HMe!OT 

c~~CJI OTIIOCl!TeJibHblX pacCTOHHUfi. 

Ta1<oe npe,ncTaBJie~rne ceqem1A Il03BOJIHJ10 BBeCTH KJiaCCHqJHKa

QilJO ~IHOJKeCTBeHHblX npoueccoe, OCHOBaHHYIO Ha neyx 00111,HX npHHU,H

nax: TIPIIHQIIII ocna6nem1H KoppeJIHQHfi II nplfHQHil aBTOMonenbHOCTH 

nToporo po[ia /oan,nuu A.M., ll:I.UeHKo Jl.A. KpaTKHe coo6memrn OViR-l, 

)ly6Ha (1984) N'3-84, c.S; (1985) N'S-85, c.5; Eannrrn A.M., Ean

nirn A.A. KpaTKHC coo6memrn OH5IH, L(y6Ha (1986) N'17-86, c.19/. 

3Tll IlPIIIIQllflbl OTpaJKa!OT 061J~He CBOlfCTBa anpoHOB: c yeeJIHl!eHHeM 

PRCCTOHHUH MeJK,ny nBYMH JII06bl~lli TOl!KRMH ui H Uk B3aHMoneAcTBHe 

MeJKnY l!BC'l'IIQB~lll i II k MOHOTOHHO II nocTaToqHo 6bJC'l'PO ocna6-

nHeTCH. Karna bik>>l ·, To e3a11MoneAcTBHe anpoHoB 

XO,UUT Ha KBBPKOBbIA yponeHb. 

i If k Bbl··· 

3Kcnep11MeHTaJibHaH nponepKa 3THX npHHQHDOB Ha OCHOBe HH

~OPMBU,HH, IlOJIYlleHHOH Ha DY3b!pbKOBbIX KaMepax ny6Hbl ~<DHAJI), 

Il03BOJIIIJia o6HapyJKlfTb cymeCTBOBaHHe acHMDTOTifqecKUX o6nacTeR, 

KlfHeMaT11l!eCKlf pa3neneHHhlX ,npyr OT npyra, B KOTOPbIX CBOACTBa 

4-x MepHblX KJIBCTepoB ( IllfOHHblX 11 HYKJIOHHblX) ymrnepcaJibHbl, T. e. 

OHH He 3aBllCHT HH OT Tlfna peaKQHH, HH OT lfX 3Hepruu BDJIOTb 

no 300 f3B /Jl.A.lluneHKo 11 ,np. Coo6ur,emrn mrnH, lly6Ha ( 1984 l, 
El-91-323/. YHneepcaJibHOCTb CBOiICTB IlHOHHbIX H HYKJIOHHblX KJiac

TepoB YKB3bIBBeT Ha TO, l!TO npoJ._\ecc ifX o6pa30BBHlfH xapaKTepu3y

eT ~yH,naMeHTBJibHble CBORCTBa a,npoHHOH MaTepHH. 

fio3TOMY BbI,neneHJfe IlllOHHblX H HYKJIOHHblX KJIBCTePOB H CHC-

TeMaTHl!eCKOe ll3Yl!CHHe !IX CBOHCTB B pa3Horo Tlfna peJIHTlfBIICT

CKHX anpo-HnepHbIX CTOJIKHOBeHHHX ecTeCTBeHHO CBH3aTb C nouc

KBMll CO~fOHHlfA ClfJibHO B036yJK,neHHOH a,nepHOH MaTepuH u, B qacT

HOCTll, t' DOHCKOM QJa30BOro nepexona a,npo1rnoA MaTep11H B KBapK

-rmooHHYIO DJIB3MY, 

2. Peamrnau,nH nporpaMM HCcnenoea,mA 

BblDOJIHeHIIe nporpaMMbl no_ 3KCnep11MeHTBJibHOH npoaepKe HC

cnenona1mf1 DPIIHQ!!DOB ocna6neHHH KOppeJIHQHA 11 aBTOMOneJibHOCTll 

B npo1;eccax MHOJKeCTBeHIIOf'O o6pa30B3HHH qaCTliQ nnam1pyeTCH Ha 

ycTanoeI<e C<i1EPA. 
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TaK KaK YCTaHOBKa C<l>EPA IIO CBOe11 CTPYKType HBJrneTCH 1rnacc11-

qecKHM illHPOKOaIIePTYPHhlM (reoMeTpHH BTinOTb no 4X) MarHHTHhlM 

CIIeKTPOMeTpOM C BO3MOBHOCTblO perHCTpaQHH KBK 3ap,1~eHHhlX, TBK 

il HettTpanbHhlX qaCTHQ C BblCOKOll MHOBeCTBeHHOCTb!O, TO nepcneK

THBhl HCIIOnb3OBaHHH ee Ha BHeillHHX IIY4Kax CHHXpo~a3oTpoHa U Hy

KnOTPOHa nnH YKa3aHHOH nporpaMMhl uccnenoBaHHfl, paHee IIPOBOnII

MOH nB3 MeTonHKOH IIY3hlPbKOBhlX H CTPHMepHhlX KaMep, He Bhl3hlBaeT 

COMHeHHH. 

MeTonuKa o6pa6oTKH 3KcnepHMeHTanhHoro MaTepuana 11 ero 

aHanH3, a TaKae BhineneHHe KnacTepoB nonHOCTblO nepeHOCHTCH C 

IIY3hlPbKOBhlX KaMep Ha YCTaHOBKY C<PEPA. 

l-13yqem-ie KnacTepu3aQHU BTOPH4HbIX a,npoHOB B ycnomrnx ,inep

HbIX IIY4KOB HYKnOTpOHa (illHPOKllfl Ha6op YCKopeHHblX Hnep H HHTep

Ban 3Heprutt) H pa3nH4HhlX HnepHhlX MHilleHett OTKPhlBalOT llillPOKHe 

BO3MOBHOCTH nnH npoBePKH cnencTBHH ITPHHQHDOB BBTOMO,nenbHOCTH 

H ocna6neHHH KOppenHQHH, nnH IIOHHMaHHH MCXaHH3Ma MHOZeCTBCH

HOro poaneHHH anpoHOB H nnH IIOHCKa KBapK-rmooHHOH nna3Mbl B 

penHTHBHCTCKHX HnepHhlX B3aHMonettCTBHHX. 

CymecTBeHHO nnH 3THX H~cnenonaHHH H3Y4CHHe Bcex YKa3aH

HhlX HBneHHA B ~aBHCilMOCTH OT aTOMHOro HOMepa B3aHMO,neHCTBYIO

mux Hnep HOT HX 3HeprHH. 
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M:ccneµ;oBaune npon;eccoB q>parMeHTan;nn B 
V 

.aµ;po-.aµ;epHbIX BOaHMOµ;eHCTBHJIX npH 

p eJIJITHBHCTCKHX aueprn.ax. 
(PyKoBo~IITerrn E.A.KyrraKoB, B.C.EyTIJ;eB) 

<PHOIPJeCKall rrporpaMMa opHeHTllpOBaHa Ha IIOIICK HOBbIX JlBJieHIIH H 11oy'IeH11e 

MexaHH□MOB pean1,nn n HJJ,pO-HJJ,epHbIX CTOJIKHOBemrnx. Oc11onHbie ycnmra 6yJJ,yT Ha

rrpaaneHbI Ha: 

- IIOllCK aHOM8JlllH BO ooaHMOJl,eHCTDHll <J>parMeHTOB peJISITHBBCTCKHX 11,11.ep C ne

IIJ,eCTBOM, BKJIIO'Iall IIOHCK COCTOHHHH C OTKpbITblM n;BeTOM, rrpe,11.c1moaHHblX B.A. 
Ap6yooBbIM (H,11.epHaa: <f>nonKa 1985,42,542;0l!AH,1988,19,5); 

- nayqenne ceqeHJI:H o6paooBaHHH paJJ,HOaKTHBHbIX JIJJ,epj 

- noyqe1me pacrrpe,11.enenn:ii: neiiTpoHOB no MHO:lKecTBeHHOCTH n no aHeprnH; 

- rrponeJJ,enne rrpmmaJJ,HbIX nccneJJ,OBattnii, uarrpnMep, o6nyqeune n attaJino q>onbr 

JJ,JIH npoBOBOJl,CTBa TOJICTblX HJl,epHbIX 4>HnbTpOB. 

HccneJJ,onamra npoBOAHTCH c ncnom,r10na11neM MeTOJJ,OB 1-cneKTpocKomrn, paAn

OXHMB'IeCKHX MeTOAOB, c IlOMOIIJ,bKl TBep;t\OTeJibHblX TpeKOBblX JJ,eTeKTOpOB CR-39 n 

HeHTpoHHhIX c'leT'lHKOB. 

Il;11KJI llCCJieJJ,OBaHnH 6bIJI llHHD;HIIpOBaH pa6oTaMn no o6Hapy:lKeHHKl 'aHOMaJIOHOB'

'laCTHD; c HemKHJJ,attHo 6oJibllIHM ce'leHneM noanMOJJ,eiicTBH.11 (E.M. Friedlander et.al., 

Phys. Rev.Lett.45,1084(1980); Phys.Rev.C 27, 1489 (1983) H ccbIJUH B aTHX pa-

6oTax) n IlOCJieJJ,OBaBlllllM oaTeM nOTOKOM OKcnepnMeHT8JlbHI,IX 11 TeopeTn'leCKHX 

pa6oT. 

B pa6oTaX Ramero COTPY)l.HH'leCTBa B IIOCJieJJ,Hlle ro;rv,1 6bIJIO BbIIlOJIHeHO IlOJJ,

po6Hoe imy1Ie11ne BblXOJJ,a BTOpH'IHblX 'IRCTHD; n Ce'leHHH HX BOaBMOJJ,eiicTBllJI C BC

noJibOOBRHHeM RKTHBRD;HOHHOH MeTO):\llill. PeoyJibTaTbl llCCJie):\OBaHn:ii: llOJIO)KeHbl B 

Phys.Rev.C 4·5~11~4(1992). 0,11.11H 110 ocHoBHhlX BhlBOJJ,on-06'bJicHeH11e axcnep11MeH

TaJibHbIX ):\aHHLIX C noMOIIJ,bIO pmKJJ,eHHJI aHOMaJibHblX 'lacTnn; C IOpOTIHM npeMeHeM 

}KHOHH-M8JIOBepo.11TJIO. 

Ha):\eJKHO ycTBHOBlleHHhIH OHB'IBTeJibHhIH BbIXOA BTOpB'IHbIX 'lacTun; 6oJibllIOH 

aHeprnn no)l. yrnoM 20-30°' (6orr1,mo:ii nonepe'IHLIH HMnyrr1,c) He nOA:JJ,aeTCJI o6'bJI

CHeHBIO cy~eCTBYIO~B TeopeTB'IeCIBMB MO,I\eJIJIMB. 0xcnepB!4eHT8JlbHble A:BHHLie 

):\JI.II cpaBHHTeJibHO nen:oro Sl):\pa 120 C IHHeTH'leCIOH OHeprHeii 44 foB (,D;y6Ha) no

BBAHMOMY MOllCHO o6'bJICHHTI, IOJIJieITBBHbIMB ~eITB.MB n J1A:PO-J1,I\epHbIX BOBJIMO-
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AeHCTBIDIX, 0AHalm OTO TPYAH0 CAeJiaTb AJIJI 40 Ar C IHHeTH'leCKOH 1meprneii 72 r OB 

(BepIJIH) . .UM BhlJICHeHIDI CHTyan;nn He06XOAllMO rrpoBeCTH o6ny'IeHHe paoJIH'IHhlX 

MHUieHee: B rry'Ixax 60Jiee TJIJKeJibIX JIAep. 3arrycx HyxnoTpoHa B ,Uy6He rroononnT 

a<p<peITHBHO peUIHTb aTy 0aAa'Iy. 

BooMO:lKHM HHTeprrpeTan;mr o6napy:lKeHHoro JIBJiemrn (B.A. Ap6yooa )-pO)l{):le

HHe COCTOJIHHH C OTpbITbIM n;BeT0M, HMeIO~ee rroporOBhl!I xapaITep; nopor cy~e

CTBeHHO HH)Ke B .IIJ:lpO-JI)1.epHbIX BOaHM0)1.eHCTBHJIX no-oa n;BeTHOll II0llfipHoan;mI JI):lep

H0ro ne~ecTBa. ,Un.11 nponepirn rrpeAcKaoaHne: 6bIJio rrpoBefleHo 06ny11eune B rry'I

Kax JI)1.ep CT0il0K TBep):IOTeJibllbIX ):leTeKT0p0B CR-39. B H8CT0JI~ee BpeMJI np0BO

AHTCJI o6pa6oTKa nony-<rnHHbIX AaHHbIX (R.Brandt et.al Subm.in 16th lntern.conf. 

Nucl.Tracks in solid (China, Sept.1992). 

ByAeT npo11.omKeH0 H0Mepe,rne H 8.I!MH0 11enTpOllllbJX crreKTpon, 1rn<popMlll\llll 0 

10Top1,1x ueo6xo11.nMa ):IJIJI cne11y10u\nx n;enen:: 

-nponei:1eun.1I pac'IeToB no BbIX0J:IY 24 Na.; 

-onpe;:1eneHnJI BKJia):la pao.rHI'IIU,IX MeXaHil0M0B n o6paooBaHne pa):IH0aKTitBllhlX 

q>pa.rMeHTOB; 

-rrony'IeHnJI ):laHI!bIX, HCII0JibOyeMblX J:IOOH.MeTpneii ll npn paopa6oTKe ycxopnTe

Jien: lI 0KCIIepnMeHTaJibHbIX ycTaH0B0K q>HOHKH BbJCOKHX t'IHeprnit:. 

BYAYT npo}\0mKeHbI pa6oTbI no ,o6ny'IeHHIO n aHMimy qionLr 1vrn: rrponono11cTna 

T0JICTbIX JiflCPHblX q>llllbTpon Ha rrpe}1MCT HCIT0JibO0BaIUrn !IX B rrp0MLIUIJICHH0CTH. 

B npone11.emm pa6oT yqacTBYK>T 6onee 10 IIHCTHTYT0B !{0 Poccnn, YKpanm,1, 

<N'I', <PpaHivm, fpen;nn, CIIlA, KnTaa, IlaxncTaua n Kaua):lbI. 
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8KCIIEPMMEHThI HA YCTAHOBKE rMBC. 
· An?\m-ATa, Bapwana, ,IJ;y6Ha, MocKna, C.-IleTep6ypr, 

T6mmc11. 
(PyKoBognTenh B.A.KynaKoB) 

8 JI0l'JJeflln!e f0)1bl Ha ycTaH0BKe f HBC: - OJieKTp0HH0M CIICITp0MeTpe co CTpH

Mepnoii KaMepoii Il0JIJ'IeHI,J Ba.JKHble peoyJibT8.TbI B o6Jia.CTII <pHOHKII peJIJITIIBIICTCKIIX 

rnnepR;:1ep, JI]\ep11oii nepeoa.pRJ\KH, noyqe11nn aHOMMHH B pacripeAeJieHIIH cTpaHHbIX 

'18.CTHIJ, B )KeC'l_'KHX llJ\P.PHbIX coy11.ape11n11x(rroncK cnrHaJIOB KBapK-rJIIOOHHOH IIJI80MbI), 

IfCCJie)I.0Ba.Hilll panMepoB o6JiaCTH ncnycxaHHJl 'l8.CTHD; n .lI):lepHbIX BOalIMO):leBcTBIDIX. 

Ilporpa.MMa ncc11e1~onamrii 11a 611mKaiiume 2-3 ro11a BKJIIO'IaeT 11.eTaJibHoe noy'Ie

lUH' ucpcnapnJJ,KJJ 11).\CP 11a .IIJJ,pax, <immxy pen11TnnncTcx11x r11nep.11JJ,ep, amurno 1cop

peJrn1v1ii B n;e11Tpan1,11ux CT0JIKHone11n.1Ix RJ:lep. Ta.Kon Bhl6op o6ecne'lHT Bhlco1y10 

KOHKypeHTOCIIOC06HOCTb II0CTaBJieHHbIX oa}J,~'l. 

B rrnam1pyeMhlX pa6oTax 6yJJ,e-r ncrroJibO0BaH opnrnHMbHbIH Tpnrrep, BbIAemno

u~ii co6bITJIJI, B K0T0pbIX pe.JIJITIIBHCTCK0C HJJ,pO MeH.lJCT oapHA Ha e):IHHH:n;y. Tpnrrep 

IIOOB0JIJICT l)cl><I>exTHDHO perncTpnponaTb nepeoapJiflKY JI}1ep JIJIH p0:iKfleHHe H pacna;:1 

rnrrepH}1ep (c ncnycxanneM tr- Meootta). tho JJ,0KanaHo xopoUinMn peoyJibTaTaMn 

y)Ke IIp0BCJJ,ClfllblX 0KcnepnMeHT0B - Drrepnble B Mnpe Ha):le:lKH0 H):leHTn<I>n:n;nponaHbl 

peJJJITHBllCTCKHC rnnepJI}1pa, HOMepellbI ce'IeHHJI o6paooBaHHJI rnrrepnooT0IT0B B0):10-

poJJ,a B paoJJH'lHUX peaKD;HJIX n npeMJI )KH0HH 1H. 

lloMepemfbJe ceTJeJIH.8' (cM. S.Avramenko et al.,Nucl.Weak Process and Nuclear 

Structure, Osaka,Japan,1989, WS,Singapore,1989.p.486, MaTepHMbI cnMrroo11yMa B 

IllnMOJ:le,Jlrro11nn,;:1eKa6pb 199lr.) ue rrpoTHnope'IaT pac'IeTaM X.Ea1111.o H JJ,p.(H.Ban

do et al,Nucl.Phys.,A501(1989)900,M.Wakai et al.,Phys Lett.,B235(1990)25). Ho AJIJI 

flOCTODepttoii nponepxn M0):leJin, npe):ICI80bIB8.IO~eit: CJI0)KHYIO 08.BHCHM0CTh OT aTOM

Horo H0Mepa, B8.J)JI]\8. Il oueprmt IIY'IKa, He06X0)1IlMhl oxcnepnMCllTbl C paoHblMH H0O

T0JTaMn, npn.,paoHbIX nneprnHx n 6oJibUieii cTaTncTHKe. Taxue oxcrrepuMeHTbl MO

ryT 6hITb np'o'ne):leHbl T0JibKO Ha HyIJIOTpOHe, IlOOB0JIHIO~eM YBeJIH'IHTh CK0pOCTb 

ua6opa co6blTHll n 20-70 pan. Ilp11 Hameii: MCT0J:IHKe oco6eHHO 0HR'IHTeJibH0 Boopac

TaeT T0'III0CTb lI0MepeHHJl npeMCHil )KH0HH--):la)Ke npn He6oJiblllOH CTaTHCTHKe (25 

co6hrTnii) 6bIJI II0Jiy'leH xopoUIHH j>eoyJibTaT (AJIJI 1H T = 220 ± ~i nc.). OTMCTHM, 

'ITo JinoncKoii rpynrre (P.OyTa n )1p.,11hMof1a 1991) AM aHanorn'IH0ro peoynhTaTa 

( T = 195 ± 1; ITC.) IlOHa):lo6nnocb 0K0JI0 700 co6bITHH, 

IIporpaMMoii: H0BhIX oxcnepnMeHT0B npe11.ycM0Tpeno: 
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1. Onpep;emITb 0HepreTII"Iec1y10 oaBIICIIM0CTb Ce'IeHIIJI pmKp;eHIIJI rn

nep.11,I1;ep. 

2. JlcCJiep;oBaTb npon;eee 06paooBaHI1JI II apeMeHa. )KII0HII rnnep.a:p;ep B 

06nacTI1 aT0MHhlX Mace A> 10. 8Kcnep1IMeHTa.J1htth1e p;antthle B OTOH 

o6nacTH Mace Il0JIH0eTbK> 0TcyTeTBYK>T. 

3. HcCJie,n.oaaTb caoiicTBa 1 H: I10MepI1Th apeM.11 )KII0HII II oHeprmo cn.11nI1 

A.. 

B p.Hp;e 01cnepI1MeHT0B B ,Uy6tte II Cau1e 6hlno ycTattoBneno, 'ITO npon;ecchI nepe

oapH,Il;III Ha HJIJI0He II Ha H,Il;pax cyin;ecTBCHH0 0TJIIl'IaIOTC.11. O,n.HaIO a IIHIJIIOOllBHOB 

Il0CTRH0Bie HeJibOJJ 6bIJI0 paoj\CJIIITh IaHaJihl peax:n;m'i II 0,D.HOOHR'IH0 npoBepnTh pao

JIII'IHble TeopeTH'feCKIIe II0CTpoeHIIH. 

Ha ycTaH0BKe rHBC rrpoBep;eHhl rrepBble 0icnepIIMeHThI, B I0T0phIX pea1n;n.11 ne

peoap.11,Il;Ill 3 H + Mg- 3 He+ ... rrpo1Icxo,11;nna na MnrneHH BHyTpn eTpHMepnoii IaMepbI 

II perncTpnpoBaJIIICb H lI0MepJIJIIICb Bee oapmKeHHble 'IaCTllD;bl, IlepBble peoyJihTRThl 

(cM. ABpaMen10. C.A. n ,I1;p.,Coo6in;enH.11 OIUIH,Pl-91-206,Pl-91-239,Pl-91-240) rro-

1aoa.n:H a):\eKBaTH0CTb MeT0):\HIH H Il0CTaH0BKll 0ICIIepHMeHTa, IIOOBOJIIIJIH BhIJIBllTb 

KaHaJibl peaKD;HH l BbIObIBaR.)ID;He pacrnHpenHe IIIIKa B o6nacTH p0)K,Il;eHH~ d 1mo6apbl, 

rrepecMoTpeTb paHee cyin;ecTBYK>ID;HH oorJIJI):\ o poim d noo6aphl B rrepeoap.11,I1;1e Ha 

.11,11;pax. Oco6o 0TMeTIIM, 'ITO nony--ieHbl yuwaHH.11 Ha K0JIJICKTHBHhie 0<11<1leITbl H 6eo

MOO0HHYJO paopHAKY noo6ap1,1. 

B rrpo,11;on)KeHI1e 0THX tn:enepiIMeHT0B rrpe,11;naraeTe.11: 

1. llcCJiep;oBaTh npon;ece nepeoapHJIIH (3H,3He) c T0'IHhIM noMepenneM 

IIMnyn1,ea (He xy:)l<:e 0.5%) nepBn'IHoro II nepeoapmKaeMoro .11,11;ep. 

2. l!ccnep;oBaTb A-oaBIICHMOCTh npon;ecea. 
: 

3. lioMepHTh ce'IeHIIe ,Il;BOHHOB nepeoap.11µ,rn 9Be-+ 90 (µ,attubie o ,11;aon-

11oii rrepeoap.11,11;1e OTCyTeTBJIOT). 

Ilpa Hoyqemm pacrrpeµ;eneHHH oapmKeHHhIX qacTnn; c 11crronb00BaHHeM MeT0JIIIIII 

4-ex MepHhlX eKopoeTe:e: B lIJ'IIax peJIJITIIBIICTC.[lIX H;Q,ep II0JIJ'ICHbl rrpeJIBapIITenb

Hble peoym,TaTbl 0 xapaITepe IJiaCTCp0B oapJI)KCHHbIX 'IacTnn;, o6paoyIOID;IIXCJI upn 

rrpoMe.lKJT0'IHhlX 0HeprIIHx. lioy'IeHIIe paoMepoB o6naeTll BOalIMO,Il;CHCTBlIJI penJJTII

Bll.CTCKIIX JIACP BC,Il;CTC.11 Ha MaTepnarre, JI0JIY'IeHH0M B n;eHTpaJibllbIX coy,11;ape1111.11x, 

na6pa11 ona'InTeJihHhIH cTaTIICTII'IecKn:ii: MaTep11a.n:. Y1aoa11tthle IIecne,I1;0BaHHJJ TaUKe 

6yp;yT rrpogomKCHbl, 
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COTPY4H~4ECTBO no PERH111B"CTCKOR HAEPHOR 
~~3~KE ~ff" PAH ~ O~H" (RB3) 

anH BhlnOnHBHMH iM3M48CHMX M3M8P8HM~ ~R~ PAH (na6opOTO~MH M830HA8PHhlX 

B30MMOA8~CTBM~) M· nB3 O~R~ CHOHCTPYMPOBOnM M nocrpoMnM MHOrouenesyID ycra

HOBHY "KACn~~"- Bcero 30 nepMOA C03AOHM~ M pa60Thl YCTOHOBHM, B T848HM8 10 
neT ~R~ PAH BhlABnMn HO 3GHynHy o60PYAOBOHMH M 3HCnnyaTOQMID YCTOHOBHM OHono 

3 MnH.py6., M3 HMX OHono 1 MnH.py6. nony48Hhl ueneBhlM o6pa30M HO HOHHYPCHO~ 

OCHOB8 OT Or4eneHMH HABPHO~ IDM3MHM PAH. 

Ha YCTOHOBH8 "KACn~~" BhlnOnHBHhl pa60Thl no MCCnBAOBOHMID nMOH-HABPHhlX 

B30MMOA8~CTBM~ B o6nacTM 'SHeprM~ OHono 1 13B, HOTOphle C4MTOIDTCH HOM6onee 

nepcneHTMBHhlMM AnH nnaHMPYBMhlX pa60T no HABPHO~ IDM3MH8 HO HOBOM noHoneHMM 

HOOHHhlX ta6pMH. nony48Hhl HOBhl8 AOHHhl8 0 nornomeHMM nMOHOB HAPOMM C McnycHO

HM8M npoTOHOB M M3Y48H HOnneKTMBHhl~ xapaHTep npouecca. BnepBhl8 nony48Hhl 

AOHHbl8 0 B036YlKA8HMM 6_-M306apHblX COCTOHHM~ B HAPOX, B peOHUMHX OAHOHPOTHO~ 

nepe3GPHAHM nMOHOB HO HAPOX. 

nony48Hhl K048CTB8HHO HOBhl8 pe3ynbTOThl no M3M8P8HMID C848HM~ POlKABHMH 

nMOHOB M HOOHOB npM CTOnHHOB8HMM penHTMBMCTCHMX HABP- ~ccneAOBOH CKe~nMHr 

B 30BMCMMOCTM C848HM~ M M3Y48HO npMM8HMMOCTb HBOPH-nap\:)HHO~ MOABnM. Bnep

Bhl8 B MMpe M3M8P8HO C848HM8 POIABHMH OHTMnpOTOHOB npM CTOnHHOB8HMM penHTM

BMCTCKMX HABP- Ha6nIDAOnocb ysenM48HM8 BhlXOAO OHTMnpoTOHOB K BhlXOAY nMOHOB 

no CPOBH8HMID C npoTOH-HABPHhlMM CTOnHHOB8HMHMM. 

B HOCTOHmee BPBMH YCTOHOBKO "KACn~~" MOA8PHM3MPY8TCH C uenbID nony4e

HMH 6onbwero 06b8MO AOHHblX, ysenM48HMH T04HOCTM M3M8P8HM~ M yny4W8HMH na

pOMBTPOB no cne4yIDmMM HanpasneHMHM: 
1. ~3M8P8HM8 C848HM~ POlKABHMH OHTMnpOTOHOB npM CTOnHHOB8HMM HABP C 

HAPOMM, 0 TOHlK8 npoTOHOB C HAPOMM M AB~TOHOB C HAPOMM B WMPOHOM MHTepsane 

3H048HM~ 3H8P(~M HABP M MMnynbCOB OHTMnpoTOHOB. CosepweHCTBYBTCH sneHTPO

HMHO M CMCT8MO Cb
0

8MO MHIDOPMOQMM. HOB bl~ OHHMrMnHQMOHHbl~ A8T8HTOP OHTMnpo

TOHOB B OCHOB8 CTPMMM8PHblX Tpy6oH M H806XOAMMOH sneHTPOHMHO nocrnsneHbl 

HOUMOHOnbHhlM MHCTMTYTOM ~ABPHO~ IDM3MHM ~TOnMM (TypMH). CTOMMOCTb OKono 

100 Tblc.4onnap0B. MOHTOlK M 3GnycH A8T8HTOPO C Y40CTM8M MTOnbHHCHMX COTPYA

HMHOB npOM3B8A8H B 1991 r. npoB8A8Hhl HOnM6pOBKM M nepBhl8 M3M8P8HMH C MC

nonb30BOHM8M A8T8HTOPO HO npoTOHHOM ny4H8 B A8K06pe 1991 r. nnaHMpyeTCH 

npo4onlKBHM8 3TMX MCCnBAOBOHM~. 
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2. t-1CC/l8AOBOHM8 B03ClYlKA8HMH .6.-M30ClOPHblX COCTOHHMCI B HAPOX B peOKUMM 

OAHOKPOTHOH nepe30PHAKM nMOHOB npM SHeprMHX AO 1 ,sB. CeH40C 30KOH4MBOeT-
o 

CH M3rOTOB/l8HM8 HOBOro rr -cneKTPOM8TPO M3 300 Cl/lOKOB CBMHI..IOBOro CT8K/l0 C 

pa3peweHM8M no SHeprMM A/lfl r-KBOHTOB 12% x E (,sB)-112 M KOOPAMHOTHYM 

pa3peweHM8M npM E = 300-800 MsB - 4-8 MM ( rw HH). 06mee 4MC/l0 KOH0/108 

(c npon.KOMepOMM) OK0/10 800. YcTOHOBKO BYnO/lH8HO B BMA8, npMrOAHOM A/lfl 

TPOHcnopTMPOBKM M npeAH03H048HO A/lfl poCJOTY HO P03/lM4HYX ny4KOX. PoCJOTO 

n0380/lMT nony4MTb A0HHbl8 0 CABMre M WMPMH8 .6,-M30Cl0Pbl B HAPOX npM B036ym

A8HMM HAPO.nMOHOMM. MOlKHO OlKMAOTb npMOpMT8TO B illM3.nporpOMM8 B T848HM8 

3-5 neT AO 30nycKO YCKOPMT8/l8H T-'ILAC. M l<ADN • 
nony48HHY8 HO YCTOHOBK8 "KACnt-1~" illM3M48CKM8 p83Y/lbTOTY M nnOHY npose

ABHMH po6oT WMPOKO OClCYlKAO/lMCb HO M8lKAYHOPOAHblX KOHill8P8HUMHX M C8MMHOpox, 

onyCJ/lMKOBOHY B COB8TCKMX M 30PYCl8lKHYX lKYPHO/lOX. 

HOBbl8 803MOlKHOCTM npM YB8/lM48HMM MHT8HCMBHOCTM ny4KO, SHeprMM M TMnOB 

HO/l8TOffill\MX HABP OTKPblBOffiTCH B CBH3M C C03AOHM8M HYK/lOTPOHO. npM 3TOM OlKM

A08TCH CYll\8CTB8HH08 YM8HbW8HM8 norepb ny4KO, yny4W8Ht,18 illOHOBYX ycnOBMCI, 

0 TOKlK8 POAMKO/lbH08 yny4W8HM8 XOPOKT8PMCTMK BTOPM4HYX ny4KOB. 

nony48HHY8 P83Y/lbTOTW OK03WBOffiT B/lMHHM8 HO p03BMTM8 MCC/l8AOBOHMCI M 

nocTOHOBKY 3KCnepMM8HTOB 30 py6elKOM. TOK, poCJOTW HO YCTOHOBKe "KACnt-1~" npM 

SHeprMM nMOHOB OK0/10 1 ,sB MCnO/lb3YffiTCH Aflfl OCJOCHOBOHMH coopymeHMH YCKOPM

T8/lfl nMOHOB "PILACHO 3Heprnm 1 138 HO M830HHO~ illOClpMKe JlOC AflOMOC. PoCJOTbl 

no M3M8P8HMffi BblXOAO OHTMnpOTOHOB CTMMY/lMPOBO/lM nOCTOHOBKY MCC/l8AOBOHMH npM 

3HeprMHX OK0/10 1 ,sB/HyK/lOH B 5epKJlM, CWA. 

PoCJOTO HO nMOHHOM ny4K8 YCTOHOBKM "KACnt-1~" nOMMMO nony48HMH HOBWX 

illl13M48CKMX pe3y/lbTOTOB no3BO/lfl8T roTOBMTb HOY4HW8 KOAPW, p03pOCJOTYBOTb 

onnoparypy M HOBW8 TMnW A8T8KTOPOB. 

,llJrn o6CY)l{,[leHI·IH nporpaMMbl o6pam:aTbC51 K PYK0B0.[IHTemo 
TeMhl A.6.Kypen11Hy. 
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KoJIJia6opan:HH C <pEP A 
PyKOBOAMTe/16 Telilbl: A.~.MO/lOXOB 

Ay6Ho, 5por:,,cnoso, 5pyKxeuseH, 5yAonewr, 5yxopecr, 
Bap~aso, ,□T4MH□, ne6peueH, /eHesa, Kapncpys, KpoKos, 
JlOA3b, Jl~6Jlt,1H, ~OCKB□, n□ pMlK, npor□, PMrO, PmelK, 
COHKT-nerep6epr, Cot~H, Crpoc6ypr, YflOH-50TOP, XOPbKOB. 

YCTOHOBKO C~EPA (PMC. I), po3po60TOHHOH M C03,ll0HHOH B nH3 0~H~ HB/lH

eTC5l C0[3P8M8HHblM 4n - cneKTPOMCTpOIA /1/lfl l1CC/l8,ll.OBOHl'lvl MHOr□ 40Cn14HOro 

Hyny /1l'IH1BHoro POlH)temrn a H.I\PO-H,ll8PHblX CTO/lKH088Hl1HX np:,, 3Hepnrnx ,llO 6 A• 138 

1-cOepxnpoOoaR111uu coneHoua 
C :i:enelHblM 3ClMblKClmeneM 

2-ueHmpanbHClR·iipeu~oOaR KClMepa 
3-3ClaHRR apeu~oOClR KClMepa 
4-nepeaHRR nponopUUOHClnbHClR KClMepa 
5-uunuHapu'leCKUU CUUHmunnRUUOHHblll 

2oflocKon 
6-MIJOHHblll CUUHmunnRUUOHHblll 2oflocKon 

14-aunonbHblll MCl2HUm 
15-MUWeHU 
16-ny'IKO!!blfJ noznomumenb 
17-MIJOHHblll ~Unbmp 

7-uunuHflpu'leCKUU 'lepeHKoDcKuli 2oaoc1<on 
8-nepef!HUU U 3Clf!HUU 'lepeHKO!!CKUe 2oaocKonbl 
9-JneKmpOMCl2HUmHble KClnopuMempbl 

10-nepeaHuu u 3ClilHUU CUUHmunnRUUOHHble 
2ofloc1<on1,1 

11-nponopuuoHanbHble KC1Mep1,1 
12-CUUHmunnRUUOHHble zoaocKOnbl 
13-2Cl300blU 'lepeHKO!!CKUU C'lem'IUK 

P11c. I 
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HO CMHX00~030TPOHe M HYHIIOTPOHB o~~~- CneKTPOM8TP C¢EPA B nonHOM 06beMe 

tyier 30B8PW8H K C8P8AHH8 1995 r. 

1lepsb1e pe3y lib TOTbl Obl/lH nony48Hbl g 3Kcnepwr,,eHre " beam dump " no pom-

,1;eHMrJ Kyr,1ymm1GHblX '.MJOHHblX nap B 06110cm MOnblX MQCC 113 ,4et-lTPOHOB C MMny/lbCOIA 

4.5 A•rsB/c. BepxHee ( HM}l{HCe) 3H048Hlt18 HHBOP~OHTHoro C848HM~ All~ Mmo-

HC1B B l1HT8D[l0/18 i.mcc 400 ~Mf{J-'~ 800 ']38/c2 M nm1 Kyr~ymlTMBHO!i 4v1C/18 

X=I ,2 COCTQBM/10 E· ( dG.:5 / d p )= 950(95~ Ho•r3B-2·c3 (Pv1c.2) 

(Afanasicv S.V. et.al., JINR Hapid Communications Mo. 7(46)-90) 

CneAymmMM 3KCnepv1~eHTOM Obl/10 M3M8P8HM8 A-3QBMCMMOCTltl C848HMR ioQr

~BIITOU~M P8/IHTMBMCTCK~X (4,5 A•r38/c) AB~TOOHOB B KYMYIIHTltlBHble nMOHY HQ 

PAJGX c. Al, Cu I Pb • CpeAH~R BR/lv14MHO nOKQ30T8/I~ creneHltl A-3QBMCHMOCTM 

;111'1 11y;,1yn1111L,IIUf u Ll!l-.:JIU 13 t'IHT~pca11e 0,8-I,2 COCTOBM/10 0,27.:.0,09 (Pltlc.3), 

410 CB~ABTellbCTByer o nepM1BPlt14BCKOM XQPQKTepe npoueccQ (Afanasiev S.V. 

et.al., Jitm Rapid Communications No. 5 [SI] - 91) . 
8 HOCTOR~ee BP8MR ocymecTB/IBH H06op ~KcnepltlM8HTQ/lbHOn ltlH~OpMQUltlltl 

no KYMYflRTlllBHOMY pomA8Hltlffi nlllOHOS B ny4K8 nonRPll130BQHHhlX AB~TPOHOB (4,5A: 

rsB/c HG CH2, C , Sn , Pb Mltllll8HRX. Oo COMO~ npeABQPlllTellbHO~ OUBHKB 

(PltlC. 4), 8CTb TBHABHUltlR K np□ RD/18Hlllffi /18B□-nDQBO~ OCHMMBTPltlltl Bhl/lBTQ 40CTltlU, 

conpOBOlKAOf3li\11X PO!HABHvrn J[ - M830HOB np,1 Kyr,1y /IRH'IBHblX 411C/IQX O ,8-1,2' 

4TO ~OlKBT yKQ3hlBQTb HQ cy~eCTBOB0Hlt18 cnMHOSblX 3~,eKTOB B lllCC/IBAYBMblX KY

MVflRTMBHLlX npoueCCQX. 

BBOA B AB~CTBM8 csepxnpOBOAR~ero ycKOPlllTB/IR HYKIIOTPOHQ C BhlCOKOlllHTBH

ClllBHYMl/1 ny4KOMltl B WlllPOKOM AlllOn030H8 RA8P M 3HQ4ltlT8/lbHO YIIY4W8HHb1Mltl no CPQB

HGH!llm C Clt1HXPO~Q30TPOHOM npocrp□HCTB8HHO-B08M8HHNMll1 XQPQKTBPltlCTMKQMltl OTKPbl~ 

808T llllllPOKl/18 nepcneKTlllBbl AIIR 1113Y48Hlt1R RABPNX B30ltl~OA8~CTBltl~ npw penRTlllBltlCTC

KlllX 3HeprlllRX B OCll1MnTOTlt148CKOM pemMMe ( tBKOHiQ~HMBHT), C~OPMYlllllPOBQHHOM 

,~-~1.6anAt1Hblri e npocrpQHcTBe 4-cKopocreM ycnosViei.1 b.:,c ➔ 5(E > 3,5 r3B), 

np111 KOTOPOM DGY~BCTB/IRBTCR nepeXOA OAPOHHblX B30111MOABncTBlll~ HQ KBOPK-rn~OHHY~ 

YPOB8Hb(Baldiri'A.M: Nucl. Pt1ys., 1985, A434, p. 695c.) 

611111m0Uwe~ (lt1311148CKO~ nporpOMMO~ (1992-93 r.r.) RB/IRBTCR M3Y48Hlt18 POlKAB

HMR e•e- - nap B nDOTOH-RABPHNX lt1 RAPO-RABPHNX CTO/IKH0B8Hlt1RX B 06/IOCTltl 3H8p-
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rVIM AO IO rsB VI 5 A rsB COOTBBTCTBBHHO. nocKOnbKY nenTOHY VIMBIOT BYCO

KYIO nPOHVIKQIO~YtO cnoco6HOCTb B HABPHon MOTBPltlltl, TO TOKl-18 SKCnepltlMBHTY 

nO3BOnHtOT nony4lt1Tb ABTQnbHYIO ltlH~OPMOUltltO O nepBOHO4QnbHO~ CTOAVIVI npouec

COB B3OltlMOABMCTBltlH HABP, 

MY nnOHltlpyeM TOKIHB VICCnBAOBOTb 3QKOHOM8PHOCTltl PO■ABHltlH 4OCTVIU B pe□KUltl

HX, AnH KOTOPYX CYU\BCTBBHHY MOnLie M8MHyKnOHHY8 pocpTOHHltlH ( BYCOK9ltlM

nynbCHY8 KOMnOHBHTY, ~nyKTOHY), KQK B ~APB Mlt1W8Hltl, TOK lt1 B HAPB-CHQPHAB. 

Ha pvic. 5 noKO3QHO 3OBv1Cl1MOCTb C848HViH POIHABHVIH tJi - M83OHOB OT ViX v1M

nynbCOB n□A HyneBYM yrnoM npltl fflporMeHTOUVlltl ycKOPBHHYX AB~TPOHOB ( peaH-

l\~ln U+O +Jt + X ) , Kor AO cyl!j8CT08HHbl ~nyKTOHbl B O6O~,x HAP OX. Tm,1 me 
nOHQ3OHO HOPIAl1POBQHHO8 HG , :GKYMY nHrnBHYIO oon□CTb C848Hv1H P8OKl\v1v1 Pb +D-+ 

'J[ + + X, HOTOPOH HVIH8MQTltl48CKVI pa3peweHO npt1 H□ nlt14VIVI ~nyKTOHO TOnbHO 

BO qipon1eHH1PYIOU\8I.I HAP8 ( Li tvinenko A.G. In: Proceed. of the IV 

Inter. Conf. on Nucleus-Nucleus Coll. ,Kariazawa,June I0-14,Japan I99I). 

nocKOnbKY npoueccw KYMYnHTVIBHOrO POIBABHVIH 4OCTVIU HBnHtOTCH KPOMHe PBA

KVIUVI, TO AnH YH03QHHO~ nporpOMMY ltlCCnBAOBQHl,1~ OAHv1M l/13 cymecTB8HHYX HBnHeT

CH TO o6CTOHT8nbCTBO, 4TO BBOA B ABHCTBVIB HyKnOTPOHQ no3BOnVIT ysenVl4VITb 

CTQTVICTVl48CKYIO o6ecne48HHOCTb SKCnepVIMBHTOB 6onee 48M B 50 pa3. 

:··•, 
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H3y<IeHHe noporoe1iu :Jlf,tenoe H pemmx pacnanoe Ne3oHoB . 
( YCTaHORKH IlAMHP-2, WASA-PROMICE, Tewa l-106-0994-92/96) 

PyKOBOA11T8flb TeMbl: 6.A.Mopo30B 
1. 05mee 

Pa60Tbl no LJaHHOMY npoeKry HanpasneHbl Ha llPOilO!li!i:eHl!e HCCHerw
BaHitff, paHHee nnaHHpyeMLIX Ha ycraHOBKe ITAMHP.11cnonb:~yH npOTOHHble H 

HnepHble BHeWHIIe nyi.m1 CHHXpo¢la30TpoHa omm II MOHOXpoi.tam4ecn11n BHY
TpeHHHl1 OXJlaiK.[leHHblft npoTOHHblff ny40K yc1mp1tTem1 CELSIUS. 

B COCTaB ycraHOBKH TTAMHP-2 BXO,'l.fH: 
• nyllKOBble nponopmtoHaJlbHble KaMepb1; 
• TBepnoTeflbHa>l aKTHBHaR If BOIIOPO.UHaR Ml!WeHit; 
• TpHrrepHble CUHHTlfflJl.HUHOHHble ClleTllHKII: 
• 11MnynbCHbll1 cneKTpoMerp Ha OCHOBe WHpOKoaneprypHoro 

Marnma H 60ilbWHX nponopUHOHaJlbHblX KaMep; 
• y-neTeKTop; 
• cncTei.rn c6opa H o6pa6oTKu !IaHHb!X. 

Yc::raHOBKa pacnonmKeHa B Kopnyce 16 c11Hxpoqia3orp0Ha OIHUI Ha 1rnHane 41. 
B I 989-91 rr. 6blml lf3fOTOBJleHbl If ycraHOBHeHLI ny4KOBLie KaMepbl, 

aKTIIBHa}l MHWeHb II TpurrepHble Cl.JeTlJHKH. Pa3pa6oraHa II 3ailertcTBOBaHa CH

crei.rn c6opa 11 06pa6orn11 .aaHHblX. Ha ny4Kax Rllep yrnepo.aa H rncnopo.aa 
npo11e ilf:'H Kan116pOBOl.JHblO ceaHc. 

JI.rm lnMPpemrn ceYemrn lfHKJlkHIIBHOro ofipa:}OBaHII.H ), II fl-Me30HOB 
fibl-'111 BfJn01HeHM pa60TLI no 1nro_TOBJJeHlflO 80,i]OpOilHOO M11wem1, IIMllYJlb
CHOro cnenrpo~1erpa 11 ·1-.oerernopa K cm1rn,1eH11k), R pe3yn& rare pe:moro rn11-
memrn ¢>11HaHrnpoBaHlfR 11 HexsaTKH Heo6xormm,rx pecypmB pa6orbl no :mtM 
nyHKTaM BblnOJJHeHlJ Ha ,,,4(J<r,_ 

B pa,-max TeMbI 6bm nonroroBHP.H npoeKT no ucrnenonamno noporOBhIX 
:-i(fJqieKros 06pa3oaaHH.R nceanoCKanRPHhIX Me30HOB 11 HX pemmx pacnanoa 
lycraHOBKa W ASA-PROM ICE). IlpoeKr yrnepiKJleH, 3aKHJOYeHbI Heo6xom1Mb1e 
npoTOKOJlbHbie cornarnemrn no ero ocymecrsneHHIO Ha ycKopmene CELSIUS B 
llisemm. npoBeneH ceaHc no H3MepeH1110 q>OHOBhIX ycnosm1. 

B nepuon pa5oTbI no reMe 5hmu BbmymeHw TPH ne4arnwx rpyna: 011Ha 
CTaTl,R B )KYPHane ".Hneptta.R qJH3HKa" H IIBa npenpHHTa. 

2. PeJIRH38QHR nporpJIKN nccnenooaun.R. 
2.1 AHoMa.'lbHaR <bparneHTamrn 

BbtnOJ1HeH11e nporpaMMbI no 11ccnenosaHH10 aHoMaJJhHOfl ¢>parneHrau1111 
3aBHCHT nonHOCTblO OT Hamt4H>l nyYKOBOro BpeMeHH Ha YCKOPHTene B KOflH-
4ecrne 170 Yacos. Heo6xom1M nyYoK 11.aep t.tarmrn c JHeprneft 3.2 fJB•A np11 
lfHTeHCHBHOCTlf 1 Q4 .HIIep/c6poc. 
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2.2 llHKJll<J311BHO?- o6pa30BaHHe A H n-Me3QHOB. 
l11rn BbrnonHeHirn nporpaMMbl no 11ccnenoaaHH10 l·tHKJJI031fBHOro 06pa30-

saH11.H ). 11 TJ-MeJoHOB Heo6xom1uo C03JlaH11e mmynbcHoro cneKrpoMerpa 11 y
.aeTeKwpa. 3aaepw1trb naHHYJO pa6ory MOiKHO K cepemrne 1993 rona npu 
ycnoenH uanH'-IHH cfmuancuposaHHH B pa3wcpe ,,.700 T.py6. 3K~no
::;11mrn Ha 11yYKe norpe6yer He MeHee rpex MernueB ny11Koaoro speMeHH Ha 
HilPJX yrnepona II KIICJlOpo.aa c HHTeHCHBHOCTblO 1 Q6 .1rnep/c6poc. 

2.3 IlepcneKTIIBbl. 
Tai,; KaKycraHOBKa TTAMHP-2 no csoeH crpyKrype RBn.ReTC.R Knacrn

·~eCKltM WllpOKOaneprypHblM nepenm1M cneKTPOMeTPOM C B03MOfilHOCTblO 
flt'rtlCTpamtH IWK 3a()R}K€HHblX, TaK II HeflTpam,HhlX 4aCTJ11.l (: BblCOKOfl MHO
}K€CTHeHHOCTblO 11x 06pa3crnaHJ-i.R, ro nepcneKTHBa ucnom,JoBamrn ee Ha BHe
WHHX Jll]epHblX flYYKaX c11Hxpo1,a:wrp0Ha l1 HYKJIOTPOHA He Bbl3h1Baer COM

l-leHIIA. 01rnofl m aKryam,HbJX·Jana'--1 RBn.Rerc.R no11cK H Hcr.nenosaHHe 3K30-
T11YetKHX COCTO.RHm1 - JlH6apuonon, a TaK}Ke cneKTPONeTpH.S nen:HI 
runcp.ancp, pa~rnee npoBOJlHMblX a JIB3 OIUIII ¢HnbMOBOl1 MeTOJlllKOtt. 

2.4 Penrne pacnallbl 
B ycraHOBKe W ASA-PROM ICE peaJJH3yeTCR 4n reoMeTpirn. 0Ha pa6oraer 

Ha BHyrpeHH€M nyYKe ycKopnrenR H HCnOflb3Y€T KOpnyCKyn.RpHyIO TOHKYIO 
MHUJel-lh. RbJCOKaJ-1 JlOCHl)KUMa.H CBeTHMOCTh ( 1 ()33 cw2 ceK-J) no3B0Jl.HeT Hccne
J:IOBaTb penKHe pacnal]bl nceBIIOCKafl.RPHblX Me30HOB, HIIYlllHX C OTHOCliTenbHOH 
BepO.RTHOCTblO I o-6. D Konna6opau111-1 no C03JlaHHIO ycraHOBKH riacrnyJOT 16 
opraH113au1111113 pa3m11mh1X crpau, B TOM Y11cne OH.Hll H TPH 1rncmryra 1-13 

POCCUII: I1T3<P (MoCKsa), H}JII>(Hosocu6upCK) H MU<I>lHMocKBa). KoHKpenw 
Hawe npermoiKem1e COCTO.RJlO B TOM, '--IT06bl HCflOJlb30BaTh B JlOllOJ1Hem1e K 4Jt 
neTClffOPY cneinpoueTp NC'lCHH.8 NC30HOB, npJl'--leM OCHOBHOH '--JaCTb!O 
naHHoro cneKTPOMeTpa RBn.HeTc.H omuKa caMoro ycKopmenR. 3To no3Bo1rneT 
6onee '1€M Ha nsa nopRl]Ka CHJl3HTb CKOPOCTb npHeMa $OHOBhlX COOblntfl H 

cymecrseHHo ynpocrnrb nonrny 6b1crporo rpurrepa. KpoMe 3Toro Ha1-111 6brno 
npeJ1nci)KeHo co3naHHe rpeKoaoro ueHTpam-,Horo nereKTopa 1-1a fia3e TOHKO
creHHbIX MafimJpoBbJX Tpy5oK. 06ma.H cTOHMOCTb BKnana mum ouemmaerrn n 
2.2 NilH.pyl>ne·A, Dc.H ycraHOBKa I]Ofl.lKHa BOfml £1 crpofl B 1995 roay. 
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CnEKTPOMETP R.llEP ornA4H HA BHYTPEHHEM nY4KE HYKnOTPOHA H 

CHHXPOQ>A30TPOHA nnR HCCnE.llOBAHHR R.llPO-R.llEPHblX B3AHMO.llEHCTBHH. 

. PyKOBOJl,11T8Jlb T8Mbl: HOMOKOHOB Il. B. 
AB3 OMRM, ACB3 OMRM, PMAH CaHKT-IleTep6ypr, M3~ BapmaBcKoro 

YmrnepCHTeTa, MRil BapmaBa, BXTM CoqJM.H, MRHflE CoqJH.H, Hfl!P 
TamKeHT. 

YcTaHOBKa CneKTPOMeTp H)lep OT)latJJ.f Ha BHYTPeHHeM nytJKe 

HYKnOTPOHa ( PHC.1) npe.nHa3HatJeHa ,l{JJ.H H3ytJemrn .H.n;po-.H.n:epHblX 

B3aMMO,llel1CTBMl1 B IDMPOKOM ,llHana30He SHeprMH (OT SHeprHM Htt•eK

lJ,MM .no 6 rsB/HyKJJOH). B ycTaHOBKe HCDOJJb3yeTC.H TOHKa.H BHyTpe

HH.H.H MHmeHb, KOTOPYJO MHOrOKpaTHO nepeceKaeT U.MPKYJJHPYIOU\Hl1 ny

l.JOK~ 06.JJaCTb pemaeMHX · 3a,llatJ: H3ytJeHHe MYJJbTHqJparMeHTau,m1 

.H,llep, KoppeJJ.HlJ,MH BTOPHtJHHX tJaCTHlJ, C u,eJJblO onpe.neJJeHH.H pa3Me-

poB MCTOl.JHHKOB MX McnycKamrn, onpe.neJJeHMe OCHOBHblX xapaKTe

PMCTMK BHCOKOB036Y•.neHHOl1 .H.n;epHOM MaTepm1 M M3yt1em-1e HeHYKJJO
HHblX CTeneHett CB060,llbl B 1,13yt1aeMblX peaKl..{M.HX. 

PHc.1 

1 - c6opKa M3 no.11y

np0Bo,n;HHKOBHX 

,n;eTeKTOPOB M 

qJOCBHtJeH 
2 - TeJJeCKODH H3 

nJJaCT"1KOB M 

NaJ(Tl)- KPMCTa
JJOB 

3 ~ CTeHKI,1 6oKca 
(qJOJJbra 100 MKM) 

4 - 60KC ynpaBJJeH"1.H 

MHilleHblO 
5 - MHmeHb 
~ - nJJaCTHKOBbll1 ,n;e

TeKTOP MHOl!CeCT
BeHHOCTH 

MaJJHe pa3MepH KaMepH HYKJJOTPOHa IT03BOJJ.HIOT cos,n;aTb KOM
naKTHYJO ycTaHOBKY C 60.JJhillHM TeJJeCHHM yrJJOM ,llJJ.H M3YtJeHH.H Kop
peJJ.HlJ,MH qiparMeHTOB npoMel!CYTOtJHblX Mace Mel!C,llY co6ott Mc 6HCTPH
MM O,ll;H03ap.H,JJ;HHMH lfaCTMUaMM. ROHKypeHTocnoco6HocTh YCTaHOBKvl 
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o6ycJJaBJJHBaeTC.H B03MO•HOCTblO H3ytJaTb peaKU,Hl1 B illl1POKOM ,n;11ana-

30He 3Hepr1111 nytJKa ( OT ,n;ec.HTKOB MsB ,n;o 6 fsB/HyKJJOH) 0,llHO

BpeMeHHO. 
0CHOBHblM"1 npe1J,"13110HHHMM ,n;eTeKTOpaMl1 ,ll;JJ.H per11cTpau,1111 .H,n;ep

HblX qiparMeHTOB .HBJJ.HIOTC.H KpeMH11eBble .neTeKTOPbl C TOJJll(l1HaM11 OT 

10 MKM ,n;o 40~0 MKM. MHoroKattaJJbHa.H 3JJeKTPOH"1Ka K Hl1M pa3pa60-

TaHa ytJaCTHHKaMl1 KOJJJJa6opau,11H ij B HaCTO.Hll(ee BpeM.H 113rOTaBJJl1-

BaeTC.H. Ey ,n;yT TaKl!Ce np"1MeH.HTbC.H qJOCBMl.Jl1 CYMMapHOH TOJJU(l1HOH 

OKOJJO 200 Ml{M. BHme-nepetJ"1CJJeHHHe )leTeKTOpbl pacnoJJaraJOTC.H Ha 

paCCTO.HHMH OKOJJO 20 CM OT Ml1illeH11 B 6oKce, npe,n:cTaBJJ.HJOll(eM co-

6011 pacm~1peH"1e KaMepbl yCKOPMTeJJ.H • 

~3roTaBJJMBaeTc.H TaKKe ,n;eTeKTOP MHOKeCTBeHHOCTH, KOTOPblH 

npe,n:Ha3ttatJaeTc.H ,llJJH onpe.neJJeH"1.H CTeneH11 u,eHTpaJJhHOCTl1 coy,n;a

peHH.H .H)lep. OH npe,n:cTaBJJ.HeT co60H MaCCl1B "13 300 CUHHT"1JJJJ.Hl..{"10-

HHblX CtJeTHKOB, pacnoJJaraJOll("1XC.H Ha paccTO.HH11H OKOJJO 1 MeTpa OT 

MHIDeHM 11 ITOKPHBaJOll(11H KOHYC nepe)lHl1X yrJJOB 10-40 rpa,n:ycoB. 

CneKTPOMeTp pacnoJJaraeT TaK•e 60JJbilll1M MaCCl1BOM KP11CTaJJJJOB 

Nal(Tl) 11 TOJJCTblX CUHHTHJJJJ.HTOPOB, IT03BOJJ.HIOU(HM perHCTPHPOBaTh 

4epe3 TOHKHe OKHa 60KCa, OKpyxaromero MHmeHb, npoTOHbl C 3Hep

rneH )lO 300 MsB 
ITepBoot1epe)lHOH 3a)la tJett Ha HYKJJOTPOHe nJJaH11pyeTC.H H3Yl!eHHe 

Bb!XO,lla qiparMeHTOB npoMel!CYTOl.JHblX Mace np11 B3al1MO)leHCTBHl1 .H,llep 

C T.HKeJJHM11 .H,n;paMl1 B 3aBl1Cl1MOCTl1 OT 3Hepr11H nytJKa C O,llHOBpeMe

HHblM H3MepeHHeM MHo•ecTBeHHOCTH 6blCTPblX tJaCTHI..{. Mb! nJJaHHpyeM ,, 
npoBepHTh HaJJHtJl1e MHHHMYMa napaMeTpa 't' B 3aBHCHMOCTH OT 3Hep-
rHl1 nytJKa ( 0 ex; z-'t' ) , yKa3am1e Ha KOTOPhlH MH noJJyl!HJJH npH 

HHKJJIO~l1BHblX 113MepeHH.HX Ha C11HXpoqia30TPOHe np11 B3aHMO)leHCTBHH 

.H,llep reJJl1.H C 30.JJOTOH Ml1meHblO. 

B HaCT(:~mee BpeM.H 3aK_OHlfeHO npo~KT11POBaHHe YCTaHOBKl1 H Ha
tJaTO H3ro'-roeiett11e oT,neJJhHblX Y3JJOB. KoJJJJa6opau,11H o6JJa,n:aeT 

60JJbilll1M onHTOM npoee,n:eHl1.H 3KCnep11MeHTOB Ha BHyTpeHHHX Ml1llle

H~X- B KaYeCTBe xapaKTepHblX pa6oT npoBe,ll,eHHblX KOJJJJa6opau,11en 
3a nocJJe,ll,Hee BpeMH MO.HO npHBeCTH pa60TH no H3ytJeHl1JO qiparMeH

Tal..{11M .H)lep ( R~ 48 (1988) 1736), no nol1CKY Y3KHX )ll16apHOHHHX 
COCTO.HHl1H ( .ff~ 54 ( 1991) 111 ) , no 113ytJeHHIO aHaJJl13HPYJOll(eH cno

C06HOCH peaKl..{HH C o6pa30BaHHeM tCYMYJJHTl1BHblX npOTOHOB npH B3a
MMO}I,et:lcTBHl1 noJJ.HPl130Bamrnx ,n:et:i'r po HOB c .H,ll,paMH ( M 54 ( 1991 ) 
113). 
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IlporpaMMa HCCJie~oBa.HHH 
Ha ycTaHoBKe ,IJ:HCK B 

1992-1994rr~ 

PyKOBOA~Ten~ TBMY: ' 

IO.A.IlaHe6paT~ee 
C. C.illHMaHCKHH 

YcTaHoBu,Il;HCK HBJI.lleTC.H MHororuietJ:eBI,IM cneITpoMeTpoM, no

oBorunoll.lHM BeCTH HCCJieJJ:oBaHHJI B my60101yMyJIHTHBHOB o6nacTH, 

'ITO npHHD;HnHam,Ho OTJIH'JaeT ee OT JJ:pyrux ycTaHoBoI. Bom,Uioii 

Ha6op MHUJeHeii (B TOM 'IHCJie, KpHoreHH8.11) H ny'IKOB nooBOJIHJIH 

npoBeCTH Ha ycTRHOBKe YHHKMbHI,Ie HCCJieJJ:OBaHH.lI B o6JIRCTH Me)K

HYKJIOHHbIX paccTOHHHH r < 0.5 fm, rJJ:e no TeopeTH'Iec:rcHM npeJJ:

CTaBJieHHJIM HYKJIOHbl TepJIIOT CBOIO HHJJ:HBHJJ:YMbHOCTb H JJ:OJI)Kffbl 

rrpOJIBJIJITbCJI KBapKOBble CTeIIeHH CB060JJ:bl. 

Ha ycTaHOBKe ,IJ;IICK 6bln o6uapy)KeH n;enblii pJIJJ: HOBbIX 4>11011-

qecrrnx HBJieHHH: IYMYJIHTHBHbIH HJJ:epHhlH aj>cpe1T, A-oaBIICHMOCTb 

rrpon;eccon c 6oJiblllHM PT, oaKOHOMepHOCTH KYMYJIJITHBHOro pO.lKJJ:e

HHH 1r:1:, k:1: MeoOHOB. Ilepe'IHCJieHHb1e ocpcpeKThl n .i:1aHHhle no HHKJIIO

OIIBHbIM cneITpaM B pea:rcn;IIB pD -+ pX CTHMYJIHponann paoBBTHe 

MOJJ:eJieu, yqnThlBaIOl.l.lHX 1nap1ony10 CTPYITYPY .11.i:1ep n noononnnn 

BBeCTH HOBbIH o6'heIT a.i:1pou11ou cpnoHKH - KBap1-napTOHHYK> cTpyK

TYPHYK> <PYHKD;HIO .IIJJ:pa. · 
II porpaMMa JJ:MbHeHlllHX nccneJJ:oBaHHB Ha ycTaHoBxe ,IJ;H CK npeJJ:

rronaraeT HCIIOJibOOBaHHe IlOJIJipHOOBaHHOH MHUieHH, B HRCTOHl.l.lee BpeMJI 

paopa6aT1>1BaeMoi rpynnoii HeraHona B.C., H rry'IKOB HYKJIOTPOHA 

c cyll.leCTBeHHO JIJ'IWHMH xapaITepHCTHKaMH, qeM Ha CIIHXPO<PA-

30TPOHE. 

IlporpaMMa ucCJI~osauaii:. 

1. ,Il;eTMbHOe HCCJieJJ:OBaHHe OHepreTH'IeCIOH H yrnonoii oaBHCHMO

CTH crreKTpOB npOTOHOB B pea:rcn;HH pD -+ pX BIIJIOTI, JJ:O IHHe-

MaTH'Iec:rcoii rpaHHIJ;bl. · 
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2. licCJiej\OBaHne aHanm:mpyroll.lHX cnoco6HocTe:e: (BeKTOpHo:a H TeH

oopHoii:) n peaKn;mrx pD-+ hX, jjjj-+ hX. 

3. lfoMepeHue ce'Iem1ii: pO:lKJJ:eHIIH cTpaHHbIX 'IacTnn; rrpn ooaHMO

JJ:eii:cTBHH rrpoTOHOB c ner'IaHIIIHMH HJJ:paMH H B .11JJ:p0-.11JJ:epm,1x 

BOaHMOj\eifCTBHJIX. 

4. llccneJJ:OBaHHe JJ:BYX'IRCTH'IHhlX JJ:IIHaMH'Iec1rnx KoppenJin;uii: 1y

Myn.11THBHbIX 'IRCTHD;. 

5. llcCJie):IOBaHne c IlOMOl.l.lbID 6eoMarHHTHblX aj\pOHHblX cneKTpO

MeTpoB paoJIII'IHblX cne:KTpOB (n,p, 1r, 1) ):IJIH COOj\aHHH 6aobl 

JJ:aHHblX IIO Hj\epHblM BOaHMOJ:leBCTBHJIM, 

B nacTO.lllllee BpeM.11 Ha ycTaHOBKe ,IJ;llCK rrpoBOJJ:JITCJI: 

- MO):lepHHORD;HJI )\eTeKTOpHOH 'IaCTH ycTaHOBKlI H KpHoreuuoii: MlI· 

meHIIi 
- MeTO)\JI'IeCKHe HCCJie)\OBaHIIJI\ 
- conepmeHCTBOBaHIIe H MO)\epHJIOan;HJI KOMIIJieKca c6opa lI o6pa-

6oTKH 11HcpopMan;nn ; 

- IIpO)\OJilKaeTC.11 o6pa6oTKa HaIOTIJieHHbIX )\aHHhIX. 

YuHKMbHhie BOOMOJKUOC'!'H ycTaHoBKH ,IJ;HCK B co'IeTaHHII c noo

MOJKHOCTJIMH HYKJIOTPOHA, HaJIH'IHe rron.11p1IoonaHHbIX rry'IKOB n 

MIIllleHeii: IlOOBOJIHIOT nna1mpoBaTb Ha ycTaHOBKe npoBep;emie OKcrre

pHMeHTOB peoyJibTaThI, KOTOphIX MoryT p;aTb HOBYIO H npnHn;nnn
aJibHO BaJKHYK> nmpopMan;uro o ap;epHbIX cncTeMax B rny6010KyMyJIJI

THBHOH o6JiacTH, 1nmym,CHblX H CITHHOBblX pacnpe.r1eneHHJIX HX KOH

CTBTyeHTOB. Byp;yT npOJJ:OJDKeHbl J:leTaJibHble HCCJie):IOBaHHH Ha ner

'IaHUIHX H,I\pax (AeHTepun, renHH, JIHTHH) ocHOBHhlX MexRHHOMOB RAPOH

HJ:le pHoro ~ Hp;po-Hp;e pHoro BOaHMOAeii:cTBHB, Heo6xoj\HMhIX ):IJIH co

OJJ:RHHH T.eop~H Hp;epHbIX CHCTeM B o6JiacTH1 rp;e cyll.leCTBeHHbl BHe

MRCCOBhle H PeJIHTHBHCTCKHe acpcpeKTbl, 
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nnoH ID~3VJ4ecttvix viccneAOBOHvit1 Konno6opouvivi "AnbIDO" 
HO 1992-1993 rr. 

PYKOBO,l\l,1'T8fll1 T6'.1hl: H.M.nltlcKyHoB, v1.M.Clt1THlt1K 

8 o6o3H048HHW~ neplt10A npeAnonoroeTCA P03Blt1Tlt18 lt1CCfl8AOBOHlt1~ no lt13Y48-

Hlt1m CTPYKTYPW AB~TPOHO, Oplt18HTlt1PYACb, B OCHOBHOM, HO ny4Klt1 no

nAplt130BOHHYX lt1 HenonApl-130B □ HHYX AB~TPOHOB Clt1HXPOW030TPOHO nB3 

lt1nlt1 HYKnOTPOHO. 8 nn □ H BKnm48HY cnBAYmmltle lt1CCn8AOBOHlt1A. 

1. 3osepweHlt1e lt13MepeHlt1~ KOSIDilllt1Ult18HTO nepeA □ 4lt1 nonAplt130Ult1lt1 

or AB~rpoH □ K nporoHy B pe □ KUlt1lt1 A( d, p). 
8 wespone-Mopre sroro rOAO TOKl-18 lt13M8P8Hlt1A 6Ynlt1 npoBBAGHW 

B lt1HT8pBone OTHOClt1T8nbHWX lt1MnynbCOB HyKnOHOB B AB~TpOH8 

0-0.5 rsB/c. 8 K048CTB8 Mlt1W8Hlt1 nonAplt1M8TPO AnA BTOPlt14Horo ny4-

KO npoTOHOB lt1Cnonb30BOnOCb "mlt1BOA 11 CH-Mlt1W8Hb. v1HTepson yrnos 

pocceAHlt1A, lt1CnOnb30BOBWlt1XCA AnA onp8A8n8Hlt1A 0Clt1MM8Tplt1lt1 npl-1 pa-

3HWX 3H048Hlt1AX nonAPlt130Ult1lt1 nepBlt14Horo ny4KO, COCTOBltln 0.05<-t 

<0.6 rsB/c. npl,1 Mlt1Hlt1MOnbHWX 3H048Hlt1AX ~t , rAB OCHOBHO~ BKflOA 

B POCC8AHlt18 BHOClt1T yrnBP?AHOA COCTOBnAmmoA Mlt1W8Hlt1, OHOfllt13lt1pym

moA cnoco6HOCTb peOKUlt1lt1-bK030nOCb 6nlt13KO~ K MOKClt1MYMY A~0.15. 

nocneAHl-18 AOHHbl8 CoKne no lt13Y48Hlt1m OHOnlt13lt1pylO'me~ cnoco6HOCTlt1 

yrnepOAO nOK03WBOmT, 4TO npl-1 YB8fllt148Hlt1lt1 3Heprlt1lt1 npoTOHOB B8fll,1-

4lt1H6 MOKClt1MYMO OHOnlt13lt1PYmme~ cnocoGHOCTl-1 nOAOBT, HO BWXOA HO 

3H048Hlt1A, 6nlt13Klt18 K MOKClt1MYMY, AOCTlt1r08TCA npl-1 BC8 M8HbWlt1X 

3H048Hlt1AX -t . AHonl-13 Clt1TYOUlt1lt1 nOK03WB08T, 4TO lt13M8Hlt1B OTC84KY 

yrno POCC8AHlt1A c _-t=0.05 HO· - t =0.035 rsB/c, Mb! YB8fllt14lt1M CKO

POCTb HOKonneHlt1A CTOTlt1CTlt1Klt1 nplt1M8PHO B ABO p030, npoKTlt148CKlt1 

Hlt14ero He norepAB B oHanlt13lt1pymme~ cnoco6Hocrlt1 peOKUlt1lt1~ C y4e

TOM lt13M8H8Hlt1A OTC84Klt1, BP8MA, H806XOAlt1M08 AflA lt13M8P8Hlt1A K03W

illlt1Ult18HTO nBP8AG4lt1 nonAplt130Ult1lt1 npl-1 k =0.6 rsB/c C 0Wlt16KO~ He 

6onbW8 0.15 COCTOBlt1T M8H88 2 cyTOK (npl-1 lt1HT8HClt1BHOCTlt1 6-108 ), 
0 npl-1 k =0.7 OKono 4 CYTOK. C Y48TOM H806XOAlt1MOCTlt1 mCTlt1POBKlt1 

onnoporypw, G TGKme npoBBA8Hlt1A KGnlt16POB04HWX lt13M8P8Hlt1~ npl-1 

K =0 l,1 lt13M8P8Hlt1~ B H8KOTOpwx npoMemyT04HWX T04KOX, o6mee Heo6-

XOAlt1M08 ycKOPlt1T8flbH08 BP8MA - 15 CYTOK nplt1 lt1HT8HClt1BHOCTlt1 

6-10 8 . 

YCTOHOBKO HOXOAlt1TCA B COCTOAHlt1lt1 TP8XAH8BHO~ roTOBHOCTl,1 K 

TOKlt1M lt13M8P8Hlt1AM. 

2. v13M8p8Hlt18 T20 B peOKUlt1lt1 ynpyroro dp pOCC8AHlt1A H03GA. 

3Tlt1 lt13M8p8Hlt1A nnOHlt1PY8TCA npOB8CTlt1 B POMKOX cornOW8Hlt1A C 

Wlt13lt1K0Mlt1 l-13 ¢pOHUlt1lt1 ( SATUP.'.lS ) lt1 CWA ( CEBIIF ) , B COOTB8TCTBlt1lt1 

C KOTOPYM TGKl-18 lt13M8P8Hlt1A npOBOAATCA B CoKne npl-1 Hlt13Klt1X 3Hep

rlt1AX C Y40CTlt18M Konno6opoult1l,1 "AnbWO" B MOB STOro rOAO (AO 

l<=0.4 rsB/c), a npl-1 BblCOKlt1X 3H8Prlt1AX (Aok=0.75 rsB/c) B 

~y6He B 1992-1993 rr. 

B paMKOX noArOTOBKl-1 K STlt1M lt13MepeHlt1AM B IDBBpOnb-MOPTOBCKOM 

C80HC8 sroro rOAO HOMl-1 6wno npoB8A8HO 3KCneplt1M8HT □ nbHOA npo

B8PKO p □ c4eToB cseTlt1MOCTlt1 lt1 woHoswx ycn □ Bl-1~ AnA sroro sKcneplt1-

MBHTa npl-1 k =0.75 rsB/c (p~ =5.5 rsB/c), KOTOPOA nOATB8PAlt1nO 

npOBltlnbHOCTb pOC48TOB, l-1, CTano 6WTb, peanbHym B03MOfflHOCTb 

np □ ~Tl,1 YKG3GHHW~ Alt1Gn030H no k. 
MOA8PHlt130Ult1A ycTOHOBKl-1, Heo6~0Alt1MOA AnA npOB8A8Hlt1A 3Tlt1X 

lt13M8P8Hlt1~, He 048Hb 3HG4lt1T8nbHO. AM8Plt1KOHCKOA CTOPOHO HGM8P8HO 

BH8CTlt1 annoporypHW~ BKnOA B MOA8PHlt130Ult1m YCTOHOBKl-1. 

Heo6XOAlt1M08 ycKOPlt1T8nbH08 BP8MA - OKOno 20 CYTOK HO T8H-

30PHo-nonAplt130BOHHOM ny4K8 AB~TPOHOB c lt1HT8HClt1BHOCTbm 6-108. 

3. noltlcKAA-, NN*-, N* N* - K0Hifrnrypo4lt1~ s Ae~rpoHe. 

npoB8A8HW MOHT8KOpnOBCKlt18 pOC48TW lt1 nepBY8 sKcneplt1M8HTOnb

Hbl8 nplt1Klt1AKlt1 AnA H06nmA8Hlt1A B AByxnn848B0~ reOM8TPlt1lt1 A- lt1nlt1 

N*- Ha6nmA □ TenA, pocnoAammerocA no KOHany ('.1t"-, p). ~nA oueHKl-1 

H806XOAlt1MOro ycKOPlt1T8nbHOro BP8M8Hlt1 Tpe6yeTCA AOnbH8~Wlt18 

3Kcneplt1M8HT □ nbHW8 nplt1Klt1AKlt1. Uenecoo6po3HOCTb lt1 B03MOfflHOCTb TQ

Klt1X lt1CCn8AOBOHlt1~ HO nonAplt130BOHHOM ny4K8 6YA8T ACHO nocne npo

B8A8Hlt1A l,1~~8P8Hlt1~ HO H8nonAplt130BOHHOM ny4K8. 
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3KcnepHM8HTanbHag ycTaHOBKa 11

CuHHTHnngUHOHHblA MarHHTHblA cneKTpoMeTp MfY" 
C"CMC MfY") 

81ecnep11MeHT ".llir.u11pyDnure qacrnu.hI" RMeeT u.enbD 
npocne.ztRTb 3BOilDll,RD HepaBHOBeCHbIX a.upoHHbIX COCTOHHR8 B 
cyd'.E.H.ztepHbIX MacwTadax, r.ue npou.eccbl q>opMRpoBaHRH 11 
nornow.eHRH a,upOHOB HecyT Henocpe.ucTBeHHbllt OTilel.JaTOK 
.URHaMRKR a.u~oHR3all,Rll KBapKOB. l1:3MepHDTCH .URqiqiepeHll,RaJJbHhie 
BbIXO.UhI Cd m./dD::iP)/GA · JJR,IIRpyDnurx a,upOHOB 113 
IlOJJYRHMD3RBHhIX peaKU.118 hA-Lhn+X. 

3Kcnepm.<eHTanbHaH y CTaHOBKa . CMC MrY pacnoJJO!CeHa Ha 
KaHaJJe 4B Me.uneHHOro BhIBO,Ua CllHXpOqla.30TpOHa JIB3 Ollill1 l{ 
BKJJDl.JaeT cne,uyDnure ~YHKU.llOHanbHhie aneMeHThI Cp11c.1): 

-Cll,llHTRJJilHll,ROHHYD rOAOCKOillil.JeCKYD CRCTeMy C 
KOOP.URHaTHblM pa3peweHReM 1 MM, KOTOpaH ~HKCRpyeT 
TpaeKTOpHH nepBlll.JH0:0: C ce1eu.m1 F, B) ll BTOpHl.IH0:0: JJR.UHpynw.ea 
tJaCTHU.hI Cce1eu.H11 T,S,P); 

-KOMIIJieKC CU.RHTRJIJIHll,HOHHbIX H qepeHKOBCKHX ,UeTeKTOpOB 
.gJIH MOHRTOpllpOBaHRH IlyqKa CL, M) l{ <papMRpOBaHRH era "npo
q>RJIH" Ha MRWeHH CQ) nocpe,ucTBOM aHTRCOBna,ueHH:0: C4>,r1 ,r2); 

-TpHrre_pHhIA KOMIIJieKc, COl.JeTannura qepeHKOBCKRe 
.ueTeKTOphI C D1 ,2) H ,ueTeKTOP.hI THna C3H.UBRl.Ja Cll,HHTRJJJIHTOP 
-CBRHell,-Cll,llHTHJIJIHTOp CExy) H npe.uHa3Hal.JeHHhIA .UJIH 
KHHeMaTHl.JeCKoro aHanH3a B3aHMO~eACTBH~ B MRWeHH; 

-WHpOKoanepTypHhIA raaoBh!A tJepeHKOBCKH:0: CtJeTtIHK CC) 
}J.JJH R,UeHTH~HKall,HH JIH,UHpymu,ea tJaCTHU.hI; . 

-MO.UYJib nponopll,HOHaJibHbIX KaMep lITxyuv); 
-CU.HHTHJIJJHU.HOHHhIA ~-.ueTeKTOp IlOJJHOro nornow.eHHH CG) . 
Bee KOMilOHeHTbI ycTaHOBKll, KpoMe KaMepHoro MO.UYJIH H 

.ueTeKTopa q>QTOHOB, HaXO.UHllUfXCH B CTa.URH R3rOTOBJieHHH ll 
HCilbITaHH:0:, roTOBbI K 3KcnnyaTall,HH. 
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laHHbie,nonytJeHHhie B 1986-92 rr. no3BOJIHDT 
aaKJID'tJHTb, 'tJTO HeKorepeHTHaH ~parMeHTall,HH a.upoHOB Ha 
.a:.upax ocyw.ecTBn.a:eTCH qepe3 CBH3aHHOe dapHOHHOe COCTOHHRe, 
H l.JTO nepecTp0:0:Ka KBapKOB0:0: CTPYKTYPhI a.upoHOB He BbI3bIBaeT 
3aMeTHbIX B03Mylll,eHH8 Ha ypoBHe CBO'itCTB peaJibHhIX tJaCTHU.. 
Mccne,uoBanHCb aqiqieKThI KaHanHpOBaHHH ObICTpbIX 3apHKeHHbIX 
tJaCTHU. B KpHCTannax. C IlOMOl!J,bD H30rHyToro MOHOKpHCTanna 
KpeMHHH npoTOHhI C HMilY.JibCOM 9 raB/c, a TaKxe 
peJIHTHBHCTCKHe H,Upa C, 0, Mg, 3axBal.JeHHbie B npou.ecc 
IlJIOCKOCTHOro KaHanHpOBaHHSI OTKJIOHeHbI Ha yron 65 Mp~. 
HatiaTa nporpaMMa H3MepeHR8 aHa/rn3HPYDlll&8 cnocodHOCTH pC
pacceeHHH.8: npH 3HeprnHX, OOJibWHX f raB. Cq>opMRpOBaH ny
l.JOK CTpHililHHrOBbIX non.a:pH30BaHHbIX npoTOHOB, IlOJiyl.JeHO yKa
aaHHe Ha 3qiqieKT B HeynpyroM KaHane B3aHMO,Ue8CTBHSI. 

B 1992-1994 Ha 011HCaHH08 ycTaHOBKe nnaHHPYDTCSI 
cne.uyDnure aKcnepHMeHTbI: 

1.B paMKax· nporpaMMbI "llir.ztHpynnure qacTHU.bI" 
npe.unonaraeTc.a:, C IlOMOl!J,bD C-cqeTtJHKa, HCCJie,UoBaTb 
ocnadneHHe B .a:.upe-MRWeHH nyq,~a JIH.UHPYDllUfX IlHOHOB 
CpA-rrLpn+X), ocymecTBHTb, C HCilOJib30BaHHeM KaMepHoro 
MO.UYJIH, HCCJie,UoBaHHe 3KCKJID3HBHOro .UBYXl.IaCTHl.IHOro KaHaJia 
CpA-rrLpn), a TaKKe peaKU.HH np.a:Moro po:xmeHHH CrrA-pL). 3To 
1103BOJIHT BhIHeCTH cy)!C.IteHHe O pOJIH CBSl3aHHbIX npoMelK}'TOl.JHhIX 
COCTOSIHH:0: B npou.eccax MH01!CeCTB9HHOro po)K,l{eHHH, 
HCCJie,UOBaTb npHpo.uy 3THX COCTOHHHA H MexaHR3MbI 
~parMeHTall,HH IlHOHOB Ha Sl,Upax. ITepBoe . HCCJie,UOBaHHe 
ocymecTBHMO aa 500 tJaCOB 3KCl103Hll,HH Ha nytJKe npOTOHOB 
CHHXpOqla.30TpOHa6 ,UBa ,!U:~YrliX ocyw.ecTBHMhI TOJibKO Ha nytJKe 
HYKJIOTpOHa aa 5 0 H 1oaa tJaCOB COOTBeTCTBeHHO. 

2. ITpH YCJIOBRH peaJIH3all,HH Ha HYKJIOTpOHe OJKH,UaD!llHXCH 
napaMeTpOB nytJKa OTKpbIBaeTCSI B03M02KHOCTb 3KcnepHM9HTaJibHO 
odHapy:&:HTb H Hccne,uoBaTb HBJieHHe KorepeHTHoro 
KYJIOHOBCKOro Boady21(JleHHH pen.a:TRBHCTCKHX Sl,Uep, npoxo.u.a:nurx 
qepe3 opReHTHpOBaHHhIA MOHOKpHCTaJIJI 110 BbICBel.JHBaHHD 
q>QTOHOB, perHCTpHpyeMbIX r-.ueTeKTOpOM. Ou.eHKa BpeMeHH 
COCTaBn.a:eT 750-1000 qacoB 3KCI103HU.HH Ha nytJKe HYKIIOTpOHa. 

3.B paMKax no~rOTOBKH Me21(JlyHapo,uHbIX 3KCnepHMeHTOB 
"HEITTYH" H "CilliH-TEH30P", npe.unonaraeTcsr ocymecTBHTb 
H3MepeHHH aHaJIH:3HPYDl!J,e8 cnocodHOCTll pC-pacce.a:mrn CB TOM 
'tJHCJie C pa3,UeJieHHeM no KaHaJia.M B3aHMO,Ue:8CTBH~) B odnacTH 
3HeprH8 .uo 4 fsB, He,UOCTYl1H08 .UIIH .upyrHx YCKOpHTene:8. 
PeaJIH3all,HH nporpaMMbI HMeeT OOJiblllOe 3HatJeHHe .UIIH p.a:.ua 
non.a:pH3U.HOHHbIX sKcnepHMeHTOB Ha YHK, SSC CEBUF H .upyrHx 
ycKOpHTeJIHX. BpeMH 3KCI103Hll,HH COCTaBn.a:eT 300-350 l.IaCOB Ha 
nyqKe nonapH30BaHHbIX ~e:0:TpOHOB CHHxpo~a30TpOHa. 

':'>.• .•.• 

TaKHM odpaaoM, ycraHoBKa CMC MfY rorosa K 
npol(On1K8HHIO 3KcnepHM8HTOB H rpe6yercg TOnbKO speMSI Ha 
ycKopHrene nng HX ycnewHoro oc}'lllecrsneHHSI. 

fl.rm of5Cyl'<.n;emrn nporpaMMH M0J'<H0 o6pamaTbCH K PYK0B0,[(H
TeJIHM TeMbl J1. M. CapHl!eBofl H J1 .11,. EeJib3epy. 
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TPAHCt.1t-1cct-10HHblE t-13MEPEHt-1H f!;. CT, L PA3Ht-1Ubl nonHblX CE4EHl1~ nr~ 1-4,5 
rsB/N HA nY4KE nonHPt-130BAHHblX ~E~TPOHOB Cl1HXPO$A30TP~HA 11 HYKROTPOHA 

ily6Ha-CaKne-IBeHesa-B1,1nn1,1reH-¢paw6ypr-npara - Konna6opau1t1H1 

B p0MK0X nepsonp1,1op1t1T8THOW 06me1t1HCTMTYTCKOW T8Mbl 0-145-0941-91/95(nn. 
r- .. ~ 

6 1t1 3, pyK.CTPYHOB R.H., Her□HOB 6.C.) roTOBMTCH npoB8A8Hlt18.0.~,.L(np) -

3Kcneplt1M8HTO HO ny4K8 n /1B3 C noMOmblO YCT0HOBK1t1213 
II A/lb¢A-nO/IV1C" 1,1 nonH

Plt130BOHHOW Mlt1W8Hl,1· - yc1t1n1t1HMM COTPYAHMKOB PHA0 lt1HCTMTYTOB1, lt1M810m1t1x ycnew

HYW onYT nonHplt130UMOHHYX lt1CCfl8AOB0H1t1W 2- 6. 
¢YHA0M8HTOflbHO B0lKHO TO, 4TO lt13M8p8Hlt1H ~ ~ Tli) p) : G" ( {t )- G""lH h 

ACiL:G"(-t;.)-Gh)no3sonHT npoABM~YTb AO 4,5 rsB soccraHosneHMe NI\\ □Mn
n1t1TYA, Heo6XOAMM08 AflH npo6neMY KOP0 M0flOHYKflOHHYX Clt1CT8M-3 □A041t1, H □ 1t16onee 

□KTY□flbHOW AflH co~peMeHHOW ~A8PHOW Wli131t1KM, noTpe6oB□BW8W KXil-nOAX0A□ 1t1 Ho

BblX A□HHblX2-4 ( no T8M8 0941 HO ny4K8 ~ /1B3). ilnH 3TOro B AH/I 1,1 CaKne no

ny48Hbl pp A□HHble; np1,1 3TOM B pawoHe Wp = 2, 1 rsB 06H□pymeH□ CTPYKTYP□, 
YK□3YB□l0m□ H HO HOBYW 06b8KT lt1~Cfl8AOBOHMH - BYCOKOB036ylKABHH08 AM6□plt10HH08 

(M.6. G qJ COCTOHHl,18 0=1, M~2740, r ... 40 MsB); nOA06H0H CTPYKTYP□ AOfllKH□ 6bl 

npOHBMTbCH lt1 B np-p□CC8HHlt11t1. Ho 3H8prMM H8WTPOHOB OT ct ➔ n CTp1t1nn1t1Hr□ HO 

CATYPH II AnH sT1t1x uenew He xs6raeT ( W ~"'" ~ 1, 1 r sB). 

B H0CTOHmee BP8MH Clt1HXPOW□30TPOH OVlRVl HBflH8TCH 8Alt1HCTB8HHblM B Mltlpe yc

Kop1,1reneM, rA8 B03MOlKHO npOB8A8Hlt18 TOKMX AG°T,L(n p) 3K~neplt1M8HTOB. 

B 1991-1992 rr. B OCHOBHOM BYnOnHeHY MOHT0lKHY8 p□60TY HO K □Hane Bn1 

K. 205 1t1 npoB8A8Hbl omm? (H□ ny4K8 cl, 9 rsB/c) no C03A□ Hlt1IO 11HT8HClt1BHOro 

(-106 n /U1t1Kn) ny4K□ 7' c xopowo onpeAeneHHow op1,1eHrnu1,1et1 nonepe4Ho~ 

1,1n1,1 nPOAOflbHOW nonHplt13□ Ult11t1 (T!, 1,1n1,1 L !), pesepc1,1pyeMOW OT UMKn□· K UMKny, 

1,1 M □nb1M p□3MblTMeM no sHeprn1,1. P□ 3p□6ornH□ CTPYKTYPH□ H cxeM□ o!'\ · t In e c1,1-

cTeMY, C 1,1cnonb30B □Hlt18M HOBYX CP8ACTB MMKponpoueccopHOW T8XHMKM, lt1 ee MHID

p□KCTPYKTypa. r ..,.~ 
Tp□HCMMCCMOHHblM M8TOAOM (p1,1c) 6YA8T lt13M8P8H□ 3Hepro3□ Blt1Clt1MOCT6 AU·ulnp)" 

,:(1/ (PB·pT-xP)*tn(s+M- /M-1- s- ), rAe PB 1t1 PT- nonHPlt13□ Ult11t1 ny'4K□ 1t1 

Mlt1W8Hlt1, xp - ronm1t1H □ PPT Mlt1W8Hlt1,0 54/M\ s-;M- - np1t1B8A8HHbl8 C48T□ TP0HCMM

CCMOHHOro A8T8KTOP□ (TD) AflH napannenbHOro lt1 0HTMn□pannenpHOro H□n~□ Bfl8Hlt1W 

~MHOB n lt1 p .nnH X0P0KT8PHblX 3H048Hlt1W P 8=0,4; P T=0,8 lt1 lt1HT8HCl13HOCTM 109 

d/UMKn AOCT1t1raeTCH T04HOCT6 0,1 M6H 30 50 40COB lt13M8P8Hlt1W np1,1 4,5 f3B/c. 

Ha nepsoM 3T□ne ( 1992-1994 rr.) nnaH1t1pyeTcH 1,1cnonb30B0T6 PPT AN L- Sacfct':l -( 140 CM 3
); OCHOBHbl8 3 □Tp□Tbl CBH30Hbl C C03A0Hlt18M ny4K0 n 1,1 MHIDP□ KCTPYKTYPbl PPT' 

+ 
0A0nT□ Ult18~ lt1 YCT0HOBKOt1 3TOt1 Mlt111J8Hlt1 HO K0H □ne n. 
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5onbWOH (500 CM 3
) PPT, C03AOB08M0H rpynnow HeroHOBO, K1t1ceneso 1,1 AP-,M 

-+ 
noBYW8HHOH HO nOPHAOK lt1HT8HCMBHOCT6 d OT lt1CT04Hlt1KO nO/IRPVlC (rp.n1t1n1t1n8HKO-

¢MMYWKMH□ 1,1 AP-) 6YAYT 1t1cnonb30BOHbl Ha 2-oM srnne TPOHCM1t1cci,,oHHoro D. G,, L 

3KCneplt1M8HTO HQ ny4KOX -~, J, ~. 
V1HT8p8CHY8 P83YflbTOTY, K □ C010m1t1eCH BYCOKOB036ylKA8HHYX COCTOHHM~ M0flOHYK

noHHYX CMCTBM,MOryT 6YT6 nony48HY HO TOW me ycTOHOBK8 C nonHplt130BOHHOW Mlt1-

W8Hbl0 HO BYCOKOMHT8HCMBHOM nepBlt14HOM ny~K8 a np1,1 lt1CCfl8AOBOHlt11t1 3Hepr030Blt1-

Clt1MOCT8~ 6 \Jr ( d 1 p ) 1,1 e:. GT ( d , oi ) . B TOKMX lt13MepeHMHX np1,1 1,1c

nonb3□ B □ H1t11t1 A8T8KTOPOB MHTerponbHOro T1t1no8 (1t10Hlt130Ult10HHY8 KOMepw) CKOPOCTb 

H □ 6opo CT□TMCTMKM M0lKHO ysenlt141t1Tb 6onee 48M HO 3 nopHAK□; 1,1 B A□ nonH8Hlt11t1 K 

npeAn□lK8HH0MY paHee3, MOlKHO MCKOTb BYCOK04YBCTBlt1T8flbHYM nonHplt130UMOHHYM Me

TOAOM*) CK □ 4Klt1 B 3Hepro30B1t1Clt1MOCTl,1 Ac-'r(W)np1,1 8i ~ 4 f3B/c - CltlrHOflbl(}..1 

~030B blx"' nepeXOAOB d d -Clt1CT8Mbl B H8HYKflOHHbl8' M .6. KOnneKTlt1BHb18' COCTOHHMH 

"( II 6 -cyn"' 4 6. - Kpv1crnnn ilbHKOHOB □' 12 C), -KBOPK-r fllOOHHbl8 M8WK1t1 Marne-

8B0, ne Csoprn, 4mo(1J(1Je v1 AP-) np1,1 pa3peweHv11t1 /1 M :)Cf'<p~1 i13B no M□cce 
<:J,.f' 

M:;1,:-,-i:p ( ~ 5 13B). 

nonHPv130BOHHOH Mv1W8Hb HO YHV'lKOflbHYX nonRPlt130BOHHYX ny4K0X, onYT Tp0HC

Mlt1CCv10HHblX lt13M8P8Hlt1W Cl.UT, L lt1 MX p03Bv1Tlt18 np1,1 lUV'lpOKOM COTPYAHv148CTB8 6y

AYT nOAA8PlKli1B0Tb BYCOKYIO KOHKYPBHTOcnoco6HOCTb nonHpv130UMOHHYX lt1CCfl8AOBO

Hv1~*;) B /1B3. 3TO no3B0fllt1T, H□ npv1Mep, nepeWTl,1 K Ll.~T. L lt13M8P8Hlt1HM (Ha CM8lK

HO~ YCTOHOBK8 "AH0MA/I0H" - B Konno6opau1,11,1 c rp. ronyTBv1H0-3apy6v1HO non. 11 lK 11 

.......... 
reMY 0941) Av1WWBPBHUv10nbHYX d p -ce4eHv1~ ynpyroro 1,1 rny6oKoro Heynpyroro 

POCC8HHMH. Vlx BYCOKOH 3H □ 4v1MOCTb (B03MOlKHOCTH BYRBfl8Hlt1H KOHTOKTHOro B301t1MO

A8~CTBMR v1 AYXO U ( 1) npo6neM~I, r ny6v1HHO~ AflH Kxn, KBOPK-r fllOOHHblX KOppe

nRuv1w; rn100HOM8Tp1t1~ KOPO BYCTP08HHoro A8WTPOHO ••• ) noHHTU COBC8M H8A0BHo9 

B CBR3v1 C OH0flv130M "cnv1HOBoro KP1t13v1CO". 5yA8T none3HO HO 3TOM 3T□ne nOBYW8Hlt18 

3Heprv11,1 v1 pocTRlKKM ny4K0 d , nn□ H1t1pyeMoe HO C03JOB □eMOM HyKnorpoHe. Ho sa

lKHO Cfl8AOB0Tb ~8A0BHO nOAABPlKOHHOW HTC 0VlRVl lt1 COI030M nonb30B□Tenew YCKOPMTe

neM CTPOT8rMv1 -iinna~Horo nepeXOA0" K 6YAYmBMY - OT TOflbKO 4TO OCB08HHOro ny4-

K □ d , HO KOTOPOM p□ 3B8PHYTbl PRAOM ttonna6opou1,1w nepsonp1,1op1t1T8THbl8, KOHKY

P8HTOCnoco6HY8 HO Mv1POBOM YPOBHe v1CCfl8AOB0Hlt1H. K 3TOMY ny4KY YCTP8Mfl8HY 1t1 

30n □AHY8 illlt13v1Klt1 1t1i.PHAO UBHTPOB. 

,--
' ,~ .. B AH/I H06nlOA□ flv1Cb s P- He4BTHbl8 3(1JQ8KTbl np1,1 3" 108 p/u: D, CL /u ~ 10- 6 

:;·:{.) 

11x B03MOlKHOCTv1 cp□BHMMY (no KPMT8Plt1HM KOMneTeHTHYX 3KCnepTOB) C B03Hlt1K □IO-

~l,1Ml,1, 06Y4HO, B H0BOM YCH0p~renbH0M UBHrpe. 
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nonHPH30BAHHAH MHlliEHb 

~RH o6ecneqeHHH nporpaMMU noRHp~3aUHOHHUX 3KCnepHMeHTOB Ha 

noRHpH30BaHHUX nyqKax flB3 OHHH (o6meHHCTHTYTCKaH TeMa o- 145 

-0941-91/95) B ceKTope CBepXHH3KHX TeMnepaTyp nCB3 pa3pa6a

TUBaeTCH KOHCTPYKUHH 60Rhlll011 noRHpH30BaHHOl1 MHllleHH 3aMopo

zeHHOro THna c pa6oqHM o6~eMOM nopH.nKi 0.5R. (~50 X300) MM 3 . 

H noRHpH3auwefl ao.nopo.na He MeHee ±90%. KoMnReKc o6opy.noaaHHH 

MHllleHH (pwc.1) COCTOHT H3 MOmHoro pe¢pwzepaTopa paCTBOpeHHH, 

CHCTeM o6ecneqeHHH UHPKYRHUHH He
3

H OXRaz.neHHH KpHOCTa_Ta He
4

' 

caepxnpoao.nHmefl MarHHTHOli CHCTeMU H annapaTypu .URH HaKaqKH H 

H3MepeHHH nORHpH3aUHH. 

npoeKTHpyeMUli pe¢pazepaTop pacTBopeHHH MOmHOCThID OKORO 0.4 

BT. npH TeMnepaType o. 5 K .nom1ceH o6ecneqwaaTh HenpepuBHYID 

MHOrocyToqHyID pa6oTy MHlll8HH H 06Ra.na.b BUCOKOH 3¢¢eKTHBHOC

ThID HCilORb30BaHHH 3HTaRbillili UHPKYRHpyIDmero He3 • 

CHCTeMa UHPKYRHUHH He
3 

BKRIDqaeT B ce6H repMeTHqHyID HaCOCHYID 

rpynny' KOTOpaH o6ecneqHT CKOpOCTh UHPKYRHUHH He3 .no O .1 

MORh/C npH .naaReHHH Ha axoie nopH.nKa 0.7 Topp B peZHMe Ha

KaqKH noRHpH3aQHH H OKORO 0.01 MORh/C B 3aMopozeHHOM peZHMe. 

~RH 3Toro noTpe6yeTCH TpexcTyneHqaTaH CHCTeMa OTKaqKH C 06-

mefl npOH3B0.UHTenhHOCThID 9200 M3/qac. BHelllHHli KOHTYP UHPKYRH

UHH He3 .UORZeH 6UTh c~a6zeH .nayxcTyneHqaTOli CHCTeMOli oqHCTKH 

ra3a OT napoa MacRa H yrReao.nopo.noa. OTRHqHTeRhHOfl oco6eH

HocTID KOHCTPYKUHH HBRHeTCH pa3MemeHHe He
4

- npe.noxRa.UHTeRefl 
3 3 

(.URH KOH.UeHCaQHH H .UOOXRaz.neHHH He ) B TpaKTe OTKaqKH He • 

TaKaH KOHCTPYKUHH Il03BOnHeT Haw6onee nonHo HCilORh30BaTb 3H-
3 4 

TanhnHID OTKaqwaaeMoro ra3a He .UJIH CHHZeHHH pacxo.na He Ha 

npe.noxnaz.neHHe He3 H npaKTwqecKH H36emaTh HeraTHBHoro BnHH

HHH He6onhlllliX Teqefl BHyTpeHHHX TpaKTOB He4 Ha pa6oTocnoco6-
' .,.,., .. 

HOCTh pe¢pwzepaTopa. 

MarHHTHaH CHCTeMa MHllleHH 6y.neT COCTOHTh H3 OCHOBHoro CBep

xnpoao.nHmero coneHow.na (CITC) c noneM .no 4T. H acnoMoraTenh

Horo .UHnonH .nnH noaopoTa BeKTOpa nonHpH3aQHH MHllleHH B BepTH

KanhHOli nnOCKOCTH, Il03BORHIDmero npoH3B0.UHTh H3MepeHHH KaK 

npw npo.nonhHOf! TaK H nonepeqHofl nonHpH3aUHH MHllleHH (H3Mepe-

HHe A~ H A C"r:. ~, - Clj,). 
KpHOCTaT .nnH CBepxnpOBO.UHmero MarHHTa KOHCTPYKTHBHO 6y.neT 

OT,neneH OT pe¢p11zepaTopa pacTaopeHHH. 3To no3aonHeT nocne 
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i I 

nonHpH3aUHH H~ep MHllieHH C~BHraTh nonHpH3yDmHH MarHHT K pe~

pH~epaTopy, qTo 6u lliHpOKO pacKpllTh yrnoByD anepTypy ~RH qac

THU, pacceHHHllX Ha MHllieHH. Y~ep~HBaDmee none ~OpMHpyeTCH 

enc- ~HnoneM, KOTOPUH no3BORHT noaopaqHBaTh nonHpH3aUHD MH-
llieHH Ha 90° B BepTHKanhHOH .nnocKOCTH. . . 

nna H3MepeHHH nonapH3aUHH MHllieHH npe~nonaraeTcH Hcnonh30-

BaTh rOTOBlle 6noKH annapaTypu, KOTOplle a HacToHmee BpeMH 

~YHKUHOHHpyIDT B ceKTope CBepXHH3KHX TeMnepaTyp RCB3 B COCTa

Be YCTaHOBKH ~RH 3KcnepHMeHTOB no ~HHaMHqecKOH nonapH3aUHH 
H~ep. BemecTBO MHllieHH -6yTaHon 010. ..... ... 

Ha HaqanhHOM 3Tane (1992-1994rr.) TpaHCMHCCHOHHllX A G'"fH3Me-
TL peHHH nnaHHpyeTCH Hcnonh30BaTh ANL-SACLAY 3aMopo~eHHYID MH-

llieHh a npOTOHHOM aapHaHTe (PPT). B KOnna6opaUHH OHRH - CaKne 

ee npe~CTOHT a~anTHpoBaTh K ycnoBHHM Ha nyqKe ;;r BK. 205 

RB3 I o6ecne_qHTh Heo6xo_~HMOH HH~pacTpy KTY poH, KOTO paH 3a TeM 
6y~eT HCnonh30BaThCH H ~nH 6onhlliOH MHllieHH OHRH. 

IQ "I"« 1(/JW-/J/J(I 4 ,,,f P w - i-----. 
(J()p 

I f r I I I ' • ' -11 ti-{] l:1-!j ~ a_] 
. I . I I I I. • • • ;,.; ••• I J -1.----__, 

~ --~----,----tA8P 15{! --= 

1183-20 1183-20 
::I: 
"' .... 
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'.I3:.IEPEIIm: If..IIrJJ.I1CHO~-~ 3ABI1C!r,1OCTH TEII3OPHOii ITOJHIPH3.AIDIH 
,$:TFOIIOD OT PA3BAJIA non O PEJlilTlillHCTCKlIX AJTh"'·A-1I.ACTI1U 

ARTyaJIJ,HHe II IWHI{ypeHTHOCIIOC06HH8 HSMepemUI rrpe.n;JiaraeT-

CJ1 II}JOB8CTH I-Ia IWHaJI8 I/I8.IJ:JI8HFIOro mrno.n;a B Roprryce 205 JIB8 
c IIOMOllfI,[Q ycTarIOBOR "I{OHYC"/I/II "A .. Tffi"iiA"/2/ COTPY.TI;lliI"tJ8CTBOM 

rpyrrrr '.larII,IW B. !I. ( A.Un.RC8BU"t! E. IT·., AHTOHemw B. r. ; IIo.eymrn 10. II. 
H ;rr,p. )-Poccnitcmrii Hay"t!HLI.li: II8HTP "I~yp-qaTOBCKIIii: HHCTIITYT" II 

CTpyHoBa JI.IL (ii!apoB .8. :r., 3ariopm:mu C .A. ,Hor.m@uJioB A.A.u .n;p)-
0'.FFI. Omr m:arr.rrpona.,-rr:::rcr,12/ B JIB':-:, ,Il;JI.ff paSBHTIDI IIOJJJIPIISrumOHffilX 

HCCJI8,IT,OBaHIIH r.ra}IOII;[KJIOIIHHX C}!CT8M (rrpH no.n:roTOBR8 T. O-I45-
-C94I-9I/95) . Ue~'I:& U3MOpe1nrH: IIOIICK H orrpe.n;eJieIDre .P-COCTO.H

IIH:I B C8P,l(Lf,8BirH8 rnrr,:ja-~racT:UU,I, ICOTOpoe rrpe,uc1ms1maeTC.H ,Il;JI.H 

6oJIHfllIX BHyTpeIIIIHX m.III;/JII>COB ,nef.i:TpOHOB kcr( 30C-.-5C()) :J::iB/ C II 

ooycJiaBJilIBaeT. o;:m,r~aer&rli JipJJ:.:rH ::i0peI<T T8H30PHOH IIOJIJIPH3aJ.UilI 
(>"I· 

GTpHIIIUIHrOB1DC .n;eftTpOHOB ( t 20 "'(), G) B COOTB8TCTBYI02!8ii: 00.JiaC-

TH PJ > Po<- /2' DIIOv1IH8 .n;ocTyIIHOH Ha rry-tma.x: JIB?. 
}T,;m orrpe.n;eJieHUFI t 2cf k) ,n;eilTpOH11--fpparMeHT11 rroCJie cl--- - d 

CTplIIIITIIHra 3aBO,I1;.HTC.H Ha aHamrnaTop HX IIOJJJIPll3a.I.Uiil (Puc. 2n
IlO.lliipHM8Tp-MOJ.CH(QII11;lipOBaHII8JI ycTa.HOBica "KOHYC '~. HyK.JIOTPOH 1I 

,11:,JIHHHh!fi TpartT (I.IBI ,BIII, 3B) M8.IJ;.JI8HIIOro BbIBO,Il;a rry"t!Im OT Hero, 

C M!Ilil8HI>lO-CTpmnnrnraTOpor,1 B (')OKyce I-ro o6I>eKTHBa r:IBI ,,Il;aIOT 

ymmaiILJ-IUe Bosr.1m:11wcTH .n:.im rrpe.n:Jiaraer,rux usMepemrli: pas,neJie-..,,. 
mre IrJ<IBa ci OT IIGpBI11m:oro rry"t!I<a o<'. u' rrpII MMOIVI 0oHe' rl)opMlI-

poBRa ero B COOTB8TCTDYIO!l{8M IIHT8pBaJI8 m,myJII>COB pd H t.iP d Ha 

r1mmenn IIOJJJIPIIMeTpa; 1I3Hepemre Bper.ie1m rrpo.JieTa Ha 8Toi1: Tpacce 

Ha,uemro Bu,u;emrT d oT corrp0Bo1.;,r1emm .n:pyrHx (gparMeHTOB ( TpIITo

HOB) ; TOJII>IW B JIB:-' 8CTI, COOTB8TCTBY~ IIOJJJIPI130Ba.HI-ll,!M rry-
1IOIC ci ,UOCTE}.T01.ill0 BUCOIWii 8I-I8pI'IIlI' Heo6xo.n;m.111n ,n;JI.H B8.1KH8lill!HX 

rrpo11:e,rcvp Tmtoro om1Ta-rmm16poB01IHHx usuepemui:. 

B COOTB8TCTBmr C II3B8CTHLIMII ,I{aHHl::IMH, 8.H8JJlI3IIpYIOll{8ll pe-

8.It~i;rreii BLIOr~aeTc.H d p-pacce.HIDre B wrrWiparnurnHHoM 1weyce rrpu 

It 1-~ 0, I r8D /c2 , r.n:e arrainrn1:rpyromrre mmu BucoRRe ( c 2 t. --o, 3-.-I 
rrpu ny:iuIHX pd...., 3+1 r8B/C). 0T6op co6HTID1 c YCTaHOBitH "KOHYC" 
.IJ;JUI~o-lIOJJJIPHM8Tp1m: II KaJm6pOBilli Be.n;eTC.H ITO rumer,mTmte yrrp. 
J p -pa.ccemmJI. IIeooxo,UJU,10CTI, UCTTOJII>30B8.HIDI ;uorro.JIHHTeJII,HOro 

oc5opy.rconarnm ( ICOOp.I(lliiaTHLIX ,U8T8I{TOJ)OB) .II,JI.ff YJK8CT01I9IIlUI oT6o 
pa yrrpyrux co6LITUii, H COOTB8TCTBYIOII\8ro IIOB111il8IDI.H 8.Ha.JilISI!pyro-

49 



i 
. I 

II 
I, 

ii 

li{9.H crroco6HOCT.II IIOJIBp:m/leTpa, 6y.n;eT IlpOBepeHa B T8CTOBOn HS--+ . 
Mepemrn: Ha IIy"Cllie d rrpu m,my;u,cax 3 n 4 r:::,B/c, B pa6otreM 

wrarrasoHe t 20-SKcrrep1IM8HTa. TeHSOpHLie KOf,ITIOH9HTI1 t 2c. ' 

o6yCJia.BJiliB8IOI.!tHe xapaKTepHyio asmvryTaJI:oHyro samrcm,mcT:o d p -
paccemnm, orrpe.n;eJimOTcJI (i)IITHPOB8HU9M ,I(aHHHX C UCIIO.l!I,30BaHII-

8M pesyJII>TaTOB ICB.JIII6pomar aHamrnupyIOi!(IIX CHJI IIOJIJipIIM8Tpa 

"KOHYC" • Ka.mr6pomca rroJIJipr-meTpa "KOHYC" £ 2 Tt -asmzyT aJI:om1u 

3axBaTOM BHIIOJIHJI8TCJI Ha rrepB!flIHOM IIy"Cllie d, II0.1.!HpusaIJJfJI IWTO

poro 6HCTpo H TOtIHO orrpe.n;eJIJieTCJI IIOJIJipIIM8TpOM "l\JIYM". 3aT

paTll BP8M9HII lf3Mepemr:li Ha IIy"Cllie ,I(JIJI 06HapyY.teHIIJI -t 20-8(1~)8!{

Ta OJ!W.I{8IOTCJI He6oJI:onrm,m, rrop;:mRa IOO 'tlaCOB, T. R. CKOpOCTII 

Cl!eTa, o6yCJIOB.1I8HHOH llHT8HCIIBHOCT:OIO o<- -rry"Cllia, artceIITaHCOM 

KaHaJia MBI u 8~ICTMBHOCT:OIO 2 Ti -IIOJIJipHMeTpa, ;n;ocTaTOl!HO. 

IIpu ~HT8HCIIBHOCTI! ,.,, roIO cx/u u IIJIOTHogTu H2 r,n:IIIJeIDI B ~3 8, 4. 
ra2~ p/c~B (I.JOKyce {()5 BIII 6y.n;eT 5. I0° J /u co 3Ha1J8IDI8M UM

IIyJII>Ca .n:ei1TpOHa B CHCT8M8 IIOIWJI d. pJ (V 340 i.:IsB/ C' r;n;e rrpe.n;

CRa3HBaeTCJI MaKCIIMYM HX T8H30pHoii IIO.iI.Rp1'I88I(HU. 3qx.IJeRTIIBHOCT.I, 

2 :rr -IIOJIJipMMeTpa He MeHee O. OI' T. 0. CIWpOCTI, C1IeTa 5. ro3 / 
/u co6I:lTHil d p -paccemoor Ha MvillleIDI rro.1I.Rpm1IeTpa. lliram1pyer,rue 

OII!:ITI::1 CTa.mr ooo6emw aKTYMI>HH BBII.n;y l13B9CTHoro 11 CIDIHOBOro 

KpI!3llCa" H CBJI3aHHHX C HIIM rJiy6:trHH!:IX rrpo6JieM K,'{U. 

I.An;:OR.C9BU't! B.II. H .n:p. Ol'L'111 PI,2-89-63I,c.I24,}Jy6Ha,I989. 
2.Eopsy.HOB IO. T. H .n:p. TBMEe, c. 83. 

R2 

+ B ► 1 r.=i=I -== 
Mt u 

CxeMa 
2 Tt - IlO.IISipHMerpa ~ 5 2 

S1 

s2/j 

c;.7: 

MI, 3 -MOHIITOp rry"Cllia .n:e:frrrpOHOBo<~d CTPHIIIIUHra; T-rrpOTOHIIBJI 
MI1III8HI,-aHaJIH3aTop; RI, 3- C9RIUIOHlip0BaHHHe IWJII,IJ;8Blle ,I(8T8KTO
pu; s I, 2-HX CD;lliITIDLmIIJ,lIOHHHe MO.I(yJm. 
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nrorPAUMA ~CCREAOBAH~~ no nPOEKTY"3HEPr~R" HA YCTAHOBKE 
CB~HUOBblA 6ROK 

PyKOBOAVITenVI T8Mbl: 

K.A.Toncros, A.4ynreM 

I. 3o npoUJ8AlllVl8 rOAbl HO YCTOHOBKe "CBVIHLIOBblt'1 onoK" no MO,llenv1poBOHVIIO ycnOBVli'1 

ocymscrBnSHVIH 3neKTPOH,ll8PHOro cnocodo no~y4SHVIH OTOMHOi'1 3HSprVIVI BblnonHeHo 

Hl11KSCneAYIOmse: 

I. P03POOOTOHO VI BHSAPSHO M8TOAVIKO pernCTPOLIVIVI H8i'1TPOHOB, B03HVIKOIOUIVIX 
no,ll ,l!S~CTBVl8M YCKOP8HHblX H,llep B npoTHIK8HHblX MVl!ll8HHX VI 4VICno AeneHVlt1 C no

MOmb10: KOMSP ,l!SnSHVIH KHT-8 VI PSOKL1Vlt1 n , o· B ypOHOBblX VI TBSPAOTSnb

HblX ASTSKTOpox P03POOOTOHO MBTO,l!VIKO MOHVITOPVIPOBOHVIH ny4KOB n100blX HASP C 

nOMOlllblO C04STOHVIH spomo10msrocH ~OT03MynbCVIOHHOro cnoH VI KHT-8. 3TVI MSTOAbl 

onVICOHbl B CooomeHVIHX OV1HV1, KpoTKVIX COOOU18HVIHX Ol1HV1 VI Nucl. Inst. and Meth. 

2. COBM8CTHO C X¢TV1 npOBBASHbl onblTbl no MSTOAVIK8 nyHKTO I B VICCnS,llO

BOHVIVI B30VIMO,ll8t°1CTBVIH: npOTOHOB, ,l!Bt1TPOHOB, H,llep: 4Hs, 7 Li , 12c c 

3HeprVIHMVI l,5t3,7 rsB HO HyKnOH C HAPOMVI CBVIHl.10 B MVIUJSHVI p03M8POM 

50x50x80 CM. Onps,llsnsHo 4VICno PSOKL1Vlt'1 ABH~HVIH B YPOHOBblX ASTeKTopox L1 ps

OKL1Vlt°1 n , t· BO BCSM OObSMS CBVIHl.lOBOt1 MVIWSHl-1. Onps,lleneHO 4VICno He~rpo

HOB, Bb1nero10m11x Vl3 MVIUJBHVI VI 30M8,llnHIOUIVIXCH B BOAHHOt1 BOHH8, ycTOHOBnBHHO~ 

HO MVIUJBHl-1, 

noK030HO npsVIMYUIBCTBO VICnonb30BOHVIH nerKVIX HASP, no CPOBHBHVIIO C npoTOHO

Ml-1, o6ycnoBnVIB08MOi'1 CHVIIKSHVl8M 30TPOT 3HeprVIVI HO reHBPOLIVIIO H8t'1TPOHOB. 

Pe3ynbTOTbl onyonVIKOBOHbl B CooomeHVIHX 1,1 KpOTKl,1X COOOUl8Hl1HX OV1HV1, npenpVIH

TOX X¢TV1 VI IKYPHOne ATOMHOH 3HeprVIH (66, 215, 1989, 67, 291, 1989, 68, 

449, 1990, 71, 563, 1992. 

3. npoBeABHbl KOHCTPYKTOPCKVIB 1,1 no,llrOTOBVIT8nbHbl8 podOTbl no 30MSHS 

CBVIHLIOBOi-1 MVIW_~H~ . HO Ml1lll8Hb 1,13 8CT8CTB8HHOro YPOHO C P03M8POMl,1 6nl13K1,1Ml,1 

K P03M8POM CBVIHl.lOBOi-1 MVIUJBHl-1. 

II. B COOTB8TCTBl1VI C 1,13nomeHHblM B P03ABne l AnH HOBblX onblTOB ycT□HOBKY 

cne,llyer C4VIT0Tb B OCHOBHOM roroso~, O,l!HOKO, H800XOA11Mbl ycosepweHCTBOBO

HVIH C l.lBnblO nOBbllll8Hl,1H 3IDIDBKTVIBHOCT1,1 per1,1crp□L111VI 1,1 COKpameHl1H BP8M8HVI, 

H800XO,lll,1MOro HQ ny4KOX 4QCT11l.l. 3TVI ycosepweHCTBOBQHl,1H rpedy10r: yny4we

HV151 sneKTPOHHblX TPOKTOB perncrpOl.11111, npl1M8H8!-Urn nepcoHOnbHblX 3BM B 
PBIKVIMe "H□-nl1HVll1". BB8A8HVl8 B crpot1 COOCTB8HHOro rOMMO-cneKTPOMSTpo. 

51 



6onss nOAPOdHO 3TO 1,13nomsHO B npOSKTS "3Hspr1.1H", rAS T□Kms OUSHSHbl HS06-

XOAl.1Mb1S pscypcbl. 

8 nn□HHPYSMblX onblTQX HQ nspHOA 2-x nsr BH□4ans HQ Ml.1WSH!,1 1,13 sc

TSCTBSHHOro YP□Ha, Q 3QTSM B pa3nl.14Hb1X KOMn031.1Ul.1HX 1,13 YPOHQ H APYrHx 

HASP ( Pb , Bi\ p~ H AP·) 6YAYT npoBSASHbl 1,1ccnSAOBQHHH ~H3H4SCKHX ac

nsKTOB onTHMl.13□UHH ycnoa1,1~ ocymscransHHH 3nsKTPOHASPHoro cnocoda nony4s

HHH QTOMHO~ 3HsprHH. 

8 ps3ynbTQTS 6YAYT nony4SHbl AOHHblS no 30TPOTS 3HsprHl.1 HQ rsHSPOUHIO 

OAHOro HS~TPOHQ B dnOKQX HSorpaHH4SHHOro p03MSPO 1,1 P03nl.14HOro HASPHOro 

COCTQBO, K03W~HUHSHT yasnH4SHHH B dnOKOX 3Hspr1,11,1 no CPOBHSHl.1ro C nocrynam

U\S~ C ny4KOM 40CT!.1U- nocr1.1mSHHH AnHTSnbHO~ padOTbl 6S3 3QMSHbl ropl04Sro HnH 

AOdaanSHHH YP□Ha, odSAHSHHOro H30TOnOM 235 u ,-0 TOKms 3nSMSHTOB r1.1na 
Bi 1.1 Pb ~ 3m AOHHblS 6YAYT nony4SHbl B 3QBHCHMocrn OT MQCCbl yc110-

PSHHblX nsrKHX HASP H HX 3HSPrHl.1 B AHOn030H8 I-3,65 r3B HQ HyKnOH HQ 

CHHXPOW030TPOH8, Q TOKme B AH□n□30HS 3HSpr1,11,1 HyKnOTPOHQ. 

Ha OCHOBQHHH 3Toro nn□HHPYSTCH nony48Hl.18 cneAYIOme~ HH~OPMOUl.11.1. 

I. 3HsprHH 1,1 MOCCO nerKHX HA8P, onTHMOnbHble AnH 3~W8KTl.1BHOCTH uen

HO~ pe□KUHH 1.1 6onse nepcnsKTHBHbl8 AnH C03AOHl.1H YCKOPHTenH. 

2. CoCTQB KOMn031.1UHOHHoro'ropl048rO 3neKTPOHASPHOro pe□KTOPO AnH 
HOl.160nbWSro 3HSproBblA8nSH!.1H. TsMneparypbl, YA06HblS AnH l'SnnOCbSMQ B TOM 

41.1Cne npH UHPKYnHUHH ropl04Sro PSOKTopa B rennoodMSHHHKe. KoMn03HUl.10HHbl~ 

COCTQB npsAnonarasTCH HCCnSAOBQTb B rOMOrSHHOM 1,1 rsrsporsHHOM BOPHOHTQX. 

3. nocr1.1meHl.1H AnHTSnbHO~ padOTbl pSOKTOPO np1,1 Ml.1Hl.1MOnbHOM HQ40nbHOM 

odoramsHHH ropl04Sro H30TOnOM 235 u H CHl.1fflSHHH OKTHBHOCTl.1 nPOAYKTOB usn-

HO~ ps□KUHl.1. KoHKPSTHblMl,1 nap□MSTPOMH, KOTOPblS 6YAYT BblAOHbl, HBnHIOTCH cns
ASIOU\HS: 

I. ATOMHbl~ COCTQB ropl04Sro, nspcnSKT!.18Hbl~ AnH OCYU\SCTBnSHHH MSTOAO. 

2. KoaiillHUHSHT yasn1.14SHHH ( a dnoKs ropm4sro HeorpaH~4SHHoro P03MS

pa) 3Hspnm, BHOCHMO~ ny4KOM HASP A□HHO~ MOCCbl 1,1 3HSPrHH. 

3. jnHTSnbHOCTb padOTbl 6S3 3QMSHbl ropm4ero. 

8 padoTOX no npoSKTY "3HEPr!IIW' Y40CTBYIOT cnsuH□nHCTbl 1,13 CTPOH: 
6enapycb, 6onrap1.1H, repMQHHH, M0Hron1.1H, PoCCHH, YKPOHHQ H 4C$P. 
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nPorPAMMA HCCAE]OBAHHH Y3KHX A]POHH~X PE30HAHCOB 
Ha 1992-1994 rr. 

PyKOBOaHTenb TeMH: D.A.TpORH. 

B 1983 ro~y HaMH OHnH onyOnHKOBaHH npeasapHTenbHHe 
pe3ynbTaTH HccnenoBaHHA Y3KHX pe3oHaHCHHX ocoOeHHOCTeA 
B CHCTeMaX pp' r;;-r,- ' p~+f,+ ' WHPHHH KOTOPHX nOYTH nonHOCTbD 
onpe~en~nHCb 3KcnepHMeHTanbHHM pa3peweHHeM YCTaHOBKH 
(1 MeTposa~ soaopo~HaR ·KaMepa ABS, oonyYeHHaR 
MOHOXPOMaTHYeCKHMH HeATpOHaMH H3 CHHXPO~a30TPOHa ABS C 
3HeprHRMH OT 0,6 ao 5 f3B) [1.EewnHy K. H ap., OHHH, 
]1-83-815, nyoHa, 1983 r.]. B aanbHeAweM ycHnHR MHOrHX 
3KcnepHMeHTaropoB MHpa OHnH cocpeaoro4eHH, B OCHOBHOM, Ha 
noHcKax Y3Kl1X nHnpoTOHHHX COCTORHHA. B HaCTORmee BpeMR MO~HO 
rosopHTb O npHOnH3HTenbHO asaauaTH pe30HaHCHHX COCTORHHA, 
06Hapy*eHHNX 3KCnepHMeHTanbHO B a11ana30He 3~~eKTHBHHX Mace 
asyx nporoHoe or cyMMH Mace ao 2300 M3B/c 2 [2.Yu.A.Troyan 
et a1. Pr0c.~f the 10th. Int. Sem. on High Energy Phys. 
Pr·ublems, Uubna, 24-29 Sept., 1990.,p.149]. OaHaKo, npooneMa 
aaneKa OT peweHHR, KaK B 3KcnepHMeHTanbHOM, TaK H B 
reoperHYeCKOM nnaHe. 

B nocnenHee speMR HaMH nonyYeHH HOBNe xopowo 
CTaTHCTH4eCKH ooecneYeHHNe a~HHNe, CBHaeTenbCTBYDmHe 0 
cymeCTBOBa_HHH pRaa peaoHaHCOB ' B CHCTeMax pn' !j"-r,- '1,+'f,"
[CM. 2]. CHOBa, KaK H y asyx npoTOHOB, HMeeTCR uenNA HaOop 
Y3KHX COCTORHHA, WHpHHN KOTOPNX Ha 1-2 nopRaKa MeHbWe WHPHH 
OONYHNX anpoHHNX peaoHaHCOB. 

B cneKrpax O - KBaHTOB' B03HHKaKJl.!lHX BO B3aHMoaeACTBHRX 
~eATOHOB C HMnynbCOM 2,5 f3B/c c nponaHOM B 2 MeTpOBOA 
nponaHOBOll KaMepe ABS, OOHapy~eHN ocoOeHHOCTH npH 3HeprHRX B 
paAoHax 60, 110, 170 M3B, KOTOplie He yaaeTCR OObRCHHTb 
HHKaKHMH H3B8CTHNHH 3$~eKTaMH, H KOTOpNe MoryT ONTb CBR3aHN C 
panHaQHOHHNMH pacnaaaMH aHOManbHO Y3KHX aapoHHNX peaoHaHCOB 
[3. TpORH D.A~ H ap.,OHHH,P1,2-89-631,ny0Ha,1989r.,cTp.46]. 

TaKHM oopa30M, B caMNX pa3ntt4H~X KOMOHHaUHRX 4aCTHU 
npORBRRIOTCR COCTORHHR, He HaxoaamHe OObRCHeHHR B paMKax 
TpaaHUttOHHNX TeopeTH4eCKHX noaxoaos .. Moaenb MIT-M8WKa TpeoyeT 
nna TaKHX Y3KHX COCTORHHR 048Hb OOJibWHX paaMepoB CHCTeMN, 4TO 
HasoaHT Ha MNCnb O TOM, 4TO OHH B03HHKaDT KaK peayJibTaT 
B3attMoaeACTBHR Ha OonbWHX paccTORHHRX H anR csoero OObRCHeHHR 
Tpe6ylOT 3Ha_HHR CTPYKTYPN saKyyMa B HenepTypoa THBHOR oonacTH. 

Pa3HOOQpa311e 3$$eKTOB H B03MOXHaR oomaR npHpoaa HX 
B03HHKHOBeHHR · ( Hanp1rnep, BaKyyMHNe OCUHnJIRUHH) TpeOylOT 
WHpoKoro sKcnepttMeHranbHoro nbnR HccneaosaHHA. 3aecb HenbaR 
orpaHHYHBaTbCR H3yYeHHeM KaKoA-nHOO oaHOA CHCTeMH. Haao 
H3y4aTb see MHOrooopa3He RBneHHA H HCKaTb CBR3H Mexay 
pa3JIH4HNMH Ha6nnaeHHRMH. 
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C 'APYrOR CTOPOHN, BBH'AY Y3OCTH pe3OHaHCOB, K annapaType 
npe'AbHBnHDTCR 'AOBOnbHO BNCOKHe TpeoosaHHH B CMNCne TOYHOCTH 
H3MepeHHH napaMeTpOB. KOHeYHO, HeOOXO'AHMO xopowee 
CTaTHCTHYeCKOe ooecneYeHHe, O'AHaKo, ceYeHHe oopa3oBaHHR 
Y3KHX pe3OHaHCOB He cnHWKOM ManN ( ,,.._,, 6% OT nonHoro ceYeHHR 
peaKUHH), TaK YTO CTaTHCTHYeCKHe rpeoosaHHH CBH3aHN 
OilHTb-TaKH C· Y3OCTbD pe3OHaHCOB (MenKHA war B sapbHPOBaHHH 
napaMerpos) . 

8BH'AY cnollCHOCTH caMHX HBneHHR, KOr'Aa B peaKUHH MOryr 
npOHBnHTbCH O'AHOBpeMeHHO pe3OHaHCN B nDONX KOMOHHaUHHX 
poJ1C1eHHNX YaCTHU, onNTN HeOOXO'AHMO 'AenaTb Ha BOIOPOIHOR 
MHWeHH B 3KCKnD3HBHOR nocTaHOBKe, T.e. C O.l(HO3HaYHOR 
HleHTH$HKauHeR scex BTOpHqHNX qaCTHU H nonHOCTbD onpe1eneHHOR 
KHHeMaTHKOA. O'AHOBpeMeHHO npH 3TOM CHHllCaeTCH KOMOHHaTOpHNA 
$OH, 'AOnH KOToporo CHnbHO ysenHqHBaeTCH npH Hcnonb3OBaHHH 
H1epHNX MHWeHeA. ~ 

8 1992-1994 ro1ax npe1nonaraercR npo'AonllteHHe noHCKa H 
Hccne'AOBaHHR Y3KHX a1poHHNX pe3OHaHCOB Ha CHHXpO$a3OTPOHe H 
HYKnorpoHe 183, KOTOpNe HMeDT (H OYIYT HMeTb) HaOopu nyqKOB 
qacTHU C HeOOXOIHMNMH xapaKrepHCTHKaMH (MOHOXPOMaTHqecKHe 
nytfKH HyKnOHOB, R1ep H 9{" -Me3OHOB B 1Hana3OHe 3HeprHA 
1-12 rs8, BO3MOllCHOCTb nnaBHoro H3MeHeHHR nepsHqHoA 3HeprHH 
nytfKOB, nyqKH nonRpH3OBaHHNX qacTHU, xopowaR speMeHHaR 
paCTRJltKa) .. HeoOXO'AHMO OTMeTHTb npHHUHnHanbHOe npeHMymecTBO 
ycKopHTenbHoro KoMnneKca 183 - npoMelltyroqHaR oonacTb 
3HeprHA (1-12 rs8), KoropaR HaHOonee a1eKsaTHa 3a1aqe noHcKa 
pe3OHaHCHNX COCTOHHHA cpaBHHTenbHO HeOonbWHX B030YllC'AeHHA. 8 
TO lite speMR ManaR ' MHOl'.eCTBeHHOCTb po1:1eHHNX BO 
B3aHMO1eAcTBHH qacTHU , 1enaeT Hccne1osaHHR oonee 
onpe1eneHHNMH H3-3a CHHllCeHHR KOMOHHaTOpHoro $OHa K 
O'AHO3HatfHOA KHHeMaTHKH. 

ITOMHMO HCnonb3OBaHHR BOIOPOIHOA H nponaHOBOA KaMep, 
oona1aomHx PRIOM cymecrseHHNX npeHMymecrs nepe1 1pyrHMH 
MeTOIHKaMH (qHcTaH MHWeHb H BNCOKaR TQqHOCTb H3MepeHHR 
napaMeTpOB B BOIOPOIHOA KaMepe, oonbWaff 3$$eKTHBHOCTb 
perHCTpaUHH O - KBaHTOB pa3HNX 3HeprHA B nponaHOBOA KaMepe, 
4Z- -reoMeTpHH B OOOHX cnyqaHX, 'AOCTa TOqHaH CTa THCTHKa BBHIY 
oonbworo npesuweHHH 3$$eKTa Hal $OHOM),. npe1nonaraercH 
HCnonb3OBaTb PHI ycTaHOBOK 183 1nH Hccne1osaHHH yKa3aHHOA 
npooneM~. AHanH3 noKa3an, tfTO ycTaHOBKH "ITaMHP", "AHoManoH", 
"KacnHA" snonHe cnocoOHN pewaTb uenuR PHI 3a1a11 B 3TOA 
oOnacTH. 
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v1ccneAOBOHHe npOL\9CCOB HHKnID3HBHoro o6pa30BOHKH ~ 0 -f.1830HOB B 

CTOnKHOB8HHHX penHTKBHCTCKKX HA8P 

l{onna6opal\KH WTOH-UACCEP-C~EPA 
PyHOBOM1T8Jlb TeMbl: M. H. Xa40TYPHH 

U3y48HM8 CBO~CTB OAPOHHON M RABPHOU MOTBPHM B 3KCTPBMOnbHblX YCllOBHRX,·AOC

TMIMMblX JlMWb B CTOJlKHOBBHMRX PBllRTMBHCTCKHX RA8P RBJ1R8TCR L18HTPOJlbHON npo6-

J18MO~ p8J1RTMBMCTCHON RA8PHO~ ®H3HKH. PeweHMB 3TOU npo6J18Mbl npeAno11araer 

BCBCTOPOHHee HCCJ18AOBOHM8 H06Jl~AOBMblX xap□KTBPMCTHK RA8PHblX B30MMOA8~CTBMU 

KOH no 30PRIBHHO~, TOK H no HeUrp□JlbHO~ KOMnOHBHTe o6p□3yIDmMXCR BTOPM4Hb1X 

40CTHL\. UellbID np8AJ1Qf08MblX 3KcnepMMBHTOB RBJlRBTCR: M3MBPBHM8 MHKJ1ID3MBHblX 

C848HM~ o6p□30B0HMR nCBBAOCKQJlRPHblX ~ 0 -M830HOB B RAPO-RABPHblX 830MMOAB~

CTBMRX B TOU o6n□CTM 3HeprMU, KOTOPOR HMH8MOTM48CKM 3□npemeH□ AnR HYKllOH

HYKJlOHHblX CTOJlKHOBBHM", r.e. AllR 3H048HM~ x~ 1, fA8 X - KYMY11RTMBH08 
4MCJ10. 

0AHon M3 BOIHeUwMx xap□KT8PMCTMK KYMYJlRTMBHoro a~teKT□ RBJ1R8TCR K048CTB8H

HWU COCT□B KYMYllRTMBHWX 4□CTMLI, r.e. OTHOW8HMR C848HMU o6p□30BOHMR KYMYJlR

TMBHblX □APOHOB P□3Horo copra. 8 4□CTHOCTM, MOIHO nony4MTb OTBBTbl HO cne
AYIDmMe sonpocbl: RBJlRBTCR JlM M311Y4BHM8 TOKMX 4□CTML\ p□BHOB8CHblM, K□KOBQ era 

3~~8KTMBHOR TeMneparypa MAP ■ 3TM P83YllbT□Tbl no3BOnRT C~OPMYllMPOB□Tb K□-
48CTBBHHO HOBblU KPHT8PHU npoaepKM MOABJleU HyMynRTMBHOro pomA8HHR 4□CTML\. 

npeAnar□eM□ R nporp□MM□ MCCJ18AOB~HM" npOBOAMTCR snepsble. 

Ko1111a6op□uMR ¢0TOH-MACCEP MM88T 3H□4MT8JlbHWU onblT B o6n□CTM C03A□HMR ABT8K

TOPOB M3 CBMHL!OBOro CT8HJ1□ M cneKTPOM8TPMPOBOHHR '/( - KB□HTOB M 3118HTPOHOB 

BblCOKMX 3HeprMU. C noMombID MHOrouenesoro rOMM□-M□cc-cneHTPOM8Tpa-¢0TOH

MACCEP B I988-9I r.r. 6b1J1M npOBBABHbl 3KcnepMM8HTbl no H3M8P8HMID MHHJ1ID3MBHblX 

C848HMU o6p□30B□HMR n° - M830HOB B RAPO-RABPHWX B3□MMOABNCTBMRX HO ny4H□X 

CMHXpo~□30TPOH□ na6op□TOPMM BblCOHHX 3HeprM"- nony48HW YHMK□JlbHblB P83YllbT□-

Tbl AllR MHKJ1ID3MBHblX C848HMU f8H8POL!MM n°-M830HOB npOTOH□MM, A8UTpOH□MM, RA

P□MH renHR M y(i\epoA□ HO MHW8HRX M3 yrnePOA□, M8AM H CBHHL\□- v13MBP8Hbl B8-

JlM4HHbl C848HHU B 30BHCHMOCTM OT nepneHAHHYllRPHOro MMnynbCQ Pr(O,I<Pr< r,o 
f 38/c) H HYMY11RH1BHOro 4MCJ10 X (0, 7 <X < I,8). BnepBb18 nony48Hbl A□HHble 
06 A-3□BHCHMOCTRX AllR H□J18TOIDm11x RA8P H RA8P MHW8HH B WHPOHOM AHOn□30He 
PT M HYMYllRTMBHblX 4HC8Jl. 

v1MeIDmMecR pecypcbl no3BOJ1RIDT B TB4BHHe 1992 r. 30B8PWMTb MOA8PHH3□L!HID ycra
HOBHM ¢0TOH-MACCEP. 
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nov1cK lit t1ccnE.llOBllm1E 3!{3Qn14ECKnX '.!EHCTl\61'1PbHblX COCTOf!Htm 
~ PE30HAHCOB CO CTPAHHOCTbID .S = -1, -2, -3, -4 

PyHOBOAHTenb TeMbl: 6. A .W □ X00351H 

B 1992-94 rr. DYAYT npOAOnmeHhl noHCH H HccneAOBOHHe 3H30TH4eCHHX MeT□-

CTOOHnbHhlX H pe30HOHCHhlX COCTOHHH~ co CTPOHHOCTbID -1,-2,-3,-4 HO loTorp□IM

HX 2-M npon□HOBO~ ny3hlPbHOBO~ H□Mepw, oony4eHHO~ npoTOHOMM C HMnynbCOM 

ID raB/c. napannenbHO npopao□ThlBOIDTCH BOPHOHThl APYrHX, oonee npOM3BOAHTenb

HhlX MeTOAOB AeTeHTHPOBOHHH 3TMX □APOHOB. npooneM□ MMeeT IYHA□MeHT□nbHOe 

3H04eHMe AnH C03AOHM5l TeopHM CHflbHhlX B30MMOAe~CTBM~, B ocooeHHOCTM AnH pe

rneHMH ee ueHTp□nbHO~ npooneMhl - M8XOHH3MO HOHl□~HMeHTO. 

nanee, no HOWMM npeACT□BneHMHM, OOP030BOHMe M8TOCTOOMflbHhlX, 0 B HeHO

TOPhlX cny4□ 51X M pe30HOHCHhlX □APOHOB, npoMCXOAHT 4epe3 l□ 30Bhl~ nepeXOA He

CTPOHHO~ HB□pH-rnIDOHHO~ nn□3Mhl, AMHOMM4eCHM oop□30B□ Brne~C5l B HAP8 B MOMeHT 

CTOflHHOBeHHH, B M8TOCTOOMnbHhl~ OAPOH CO CTPOHHOCTbID S =-1,-2,-3,-4 M COOT

B8TCTBYIDll\e8 4MCno HOOHOB C S> o. T□HMM oop□30M, OOH□pymeHHbl8 HOMM MeTO

CTOOMnbHhle OAPOHhl - sneMeHTOPHhle 40CTMUhl CTPOHHO~ 3H30TM4eCKO~ CTOOHflbHO~ 

MOTePHM. 

npMHn□AHOe 3H□4eHM~ npooneMbl no MH8HMID PHAO OCTPOIM3MHOB COCTOMT npem

Ae Bcero B B03MOmHOCTM noCTPOMfb CHPhlTOe se111ecTBO BceneHHO~ M3 HBOPHOBhlX 

a-40CTl1U - CB5130HHblX COCTOHHM~ Tpex H (S =-2)-AHOOPMOHOB, B ycnernHOM 

00b51CH8HMH PHAO HBneHM~. BO B3PhlBOX CB8PXHOBhlX MB noBe~eHMM nynbCOPOB. 

I. 3H30TM4eCHM8 COCTOHHHH, T.e. OAPOHhl C H800hl4HWMM HBOHTOBhlMM 4MCflOMH 

Y<1 (Y= B~.$tc+B), cor n□CHO BCeM COBpeMeHHblM MOAenHM CTOOMflbHbl H CMflbHblM pa-:

cn□AOM. 0AHOHO, cnaowe pacn□Ahl He MCHflID48HW. OTCIDAO - M8TOCTOOMflbHOCTb MMe

TOA AeTeHTMPOBOHMH no cn□OblM pacn□AOM ( 'l: . .., rn-9 - 1 □- 1 O ceH). npM HA8PHblX 

MMW8HHX B03HMK08T BTOPO~ KOH□n - BHYTPMHAepH□ H KOHB8PCMH 3TMX OAPOHOB B 

11 -rnnepoHbl ( 'Z:' ~ rn-23 ceK). 

HeOOXOAMMOCTb AeTeKTMPOBOHHH 3THX □APOHOB C C848HMHMM HO YPOBHe (10-

20)HO (Ha cerOAHH! noK□-ce4eHMe VOhlB□eT) B WMPOKOM AM□n □30H8 BP8M8H mM3HM, 

AeTeKTMPOBOHMH conpoBOmA□IDII\MX KOOHOB, AOCTOT04HblX T04HOCTe~ Aflil ycnernHoro 

MHoroBeprnMHHoro KMH8MOTM48CKOro OHOflM30 TpeoyeT HO cerOAHHrnHe~. noMCKOBO~, 

p□3B8A04HO~ CTOAMM - YHMBepc□nbHOro 4:ft -A8T8KTOP□- BceM 3TMM ycnOBMHM YAOB

neTBOpHeT 2-M npon□HOBOH ny3WPbKOB05l K□Mepa. 

OmMA□eTCH, 4TO HO MM8IDII\MXC5l toTorp□IMHX 2-M KOM8Pbl K KOHUY 1994 rOAO 

DYAeM MM8Tb: 

1) JlerKMX AMDOPMOHOB H( I=D' JJi = o+ 
2) THmenblX AMD□PMOHOB H~ (I=1, J11 

( Tpex 3HOKOB). 56 

, Y =0,B=2, S=-2), 

=0, Y =0, B=2, .S =-2) 

-10 

-30 

3) nMo□pMOHOB ft'2 (I=1/2, J =1,2; Y =-1,8=2,$=-3) 

nMo□pMOHhl BC8X COpTOB M 3HOKOB, BCero -45 

-5 

nepeXOA HO HOBYID 2-M K □Mepy M noBwrneHMe MMnynbCO nepBM4HhlX npOTOHOB 

AO 12 raB/c (HyKnOTPOH) no3BOflMT npMM8PHO YABOMTb CTOTMCTMKY AO 80-100 co

OblTM~. Ho A□ me 083 YAB08HM5l CTOTMCTMKO He TOflbKO AOCTOT04HO Aflil AOBOflbHO 

T04Horo onpeA8fl8HM5l MOGG □APOHOB, HO n03B0flMT peanMCTM4HO OU8HMTb Ce4eHM5l 
pomA8HM51 M BP8M8HO mM3HM Aflil cnaowx. p~cn□AOB. 

Beil 3TO MHIOPMOUMH DYA8T Mcnonb30BOHO Aflil npoeKTMPOB□HMH oonee npOM3-
BOAMT8flbHO~ YCTOHOBKM. 

n. Pe30HOHCH ble □ApOHbl C rnnep3□pHAOM 
atteKTMBHWX MOGG B BMA8 3H04MMWX nMKOB ( ) 

Om~A□eMwe CTOTMCTMKM K KOHUY 1994 roA□: 

.Y< 2 npOHBflHIDTCH B cneKTPOX 

5 c.ornn. ). 

1. B cneKrpax MOGG /Ip -18 TblC .KOMOMHOUM~. 

P□Hee owno noK□30HO, 4TO P830HOHChl B 3TMX CMCTeM□X oop□3YIDTC5l B KOH□ne 
ynpyroro pacceHHMH /\p . Pa3p□OOTOHO T8XHonorMH MAeHTMIMKOUMM M OHOflM30 

BHYTPMHA8PHOro ynpyroro POCC851HM5l lip . OmMA□eTCH oonee 3000 COOblTM~. 

2. B cneKTPOX MOGG ApJ, -3000-4000 COOblTM~. Mex□HM3M OOP030BOHM5l 

P830HOHCOB B 3TMX CMCT8MOX no Bee~ B8POHTHOCTM TOT me, 4TO M M8XOHM3M 00--· 
p□30BOHM5l HM H AMD□PMOHOB, T.e. 48P83 ~030Bhl~ nepexoA OT H8CTP□HHO~ 

KBOPK-rnIDOHHO~ nn□3Mbl AMHOMM48CKM oop□30B□ Brne~c5l B HAPS B MOM8HT CTOflKHOBe-

HMH B llp7r -pe30HOHC. P830HOHCbl ,1 pTi - MM8IDT CB513b C KOHOflOM 
pacn□A□ H_. H-+li+p -t.Ji-. 

3. B cneKrpax MOGG 1\.77:.7/' -3000-4000 COOblTM~. 
4. B cneKTPOX MOGG 

TMK□ DYABT Mcnonb30B□Ha AnH 
CTp□HHO~ KB□pKOBO~ MOT8PMM. 

5; B cneKTPOX MOGG 

At\ -300-400 COOblTM~. 3m me CTOTMC-

npoB8PKM peKOM8HAOUM~ no npoBepKe OOP030BOHM5l 

Mp - AO 400-500 KOMOMHOUM~. 

w. nonHpM30UMH A -rMnepOHOB, HO CTOTMCTMKe B 5 P03 npeswrn□ ID111e~ DO-

nee p□ HIDID, dy AeT Mcnonb30B□Ha nonHpM~□UMH /\ B KYMY nHTMBHO~ oonac-
TM. 

nepeXOA HO HOBYID 2-M H □ Mepy B ny4Ke HyKnOTPOHO YABOMT CTO
TMCTMKY T□Kme B n. n M lli. 

3Ty TeMy (n.I,n.w) npeAnonar□eTCH T□Kme MCCfl8AOBOTb HO YCTOHOBKe 

C¢EPA. C HOMM COTPYAHM40IDT JlT¢ (A.E.nopoxoB, B.A.HMKOn□eB), JlBTA (B.~.Mo

P03), PyMWHMH ~A¢ (B.nono, Jl.nona). Pe3yflbTOThl onyonMKOBOHW B mypH□nax 
Plup/1.,'J ~ttn/2 B, leilsd1z,_·./t fat~ Pfi;i>/..k- C M B Kp□TKMX COOOll\8HMHX 0~51~. 
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