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OHIIAH XAPAKTEPHC'.mKA. PAEOTH 

ARnam,aocTI». 0TKpHTKe rnpx-IIaPTOHHol CTPYK'l'YPH amioaoB npHBeAo 
It TOJIY 1 "iTO HlC B38lDIO,D;elcTBH8 CTMO paccMaTPJIBaTI,CH Ralt c.no.mml ;D;JIH8.;.. 
W!'Iecltirl npon;ecc, JipOTJJXeHRHI B npocTpaHCTBe HBO BpeMeHH. 0Ra3MOCI>, 
"i'l'O npocTpaHCTB8HHl,l8 pasMepH o6JracTH, B ROTOpol npoBCXO;D;JIT ;o;HCCOD;Ha
JUJH a,Iij)OHOB B JIBPTORH B noMe.JtYl)ll!ee qiopuzpoBSHHe KOH81iHOl'O aJU)OHBOl'O 
COCTOJUIBJI, MOI'Y'f npeBWl!aTL pasuep JIYl(JIOH8 H npH ;D;OCTSTO"iHO 60JII,111ol 
snepnm CTOJIRHOB8HHH CTaHOBJl'l'CH CpaBHHYIDIB c·pasMepmm aTOIIBllX sr,ttep. 
Ilo8TOMY zcc.ne;u;oBaHHe CTOJIRHOB8HHH a,Iij)OHOB BHCOKOI 8H8PI'BH C aTOIIHHMPI 
JJ.IUl8MII OTKpHBaeT HOBHe B03110lltHOCTJI NIJI ~eHHH ;u;BHallBKJI CBJII,HOI'O Bsa
m,o;u;elc'l'BB.!I. 

CoBpeMeHHSH T80pl!J{ Cl!LIII,HOI'O B38lDIO~elcTBKII - KB8H'l'OBS.a: xpoYO;D;ll

H8Mlllt8 - ycnell!HO npBY8HH8TOS! l1,1IJI,OJDIC8Bllll Talt Ha3HB88MWC "aecTKIIX" 
npon;eccoB C 60.lll,MOI nepe;u;a11el JDmyJil,C8, r;u;e YOllHO HCnOJll,SOBaTI, M8TO.Jtl,[ 
Teopn BOSMYUteHHI JIS-38 MaJIOC'l'JI JtOHCTaHTH CllJ!SB. B "llffl'.XU" npon;ecoax:, 
Hao6opoT, TeopBH BOSMYUleHHI nenpm,eHHMS. B MeTO.JtH pac1:1eTa·ce1:1emnl Bsa
Do.n;elCTBKII He paspa6oTaim. 

0,IOUDI ]13 BallH8:lhma Ka1:18CTBeHBHX npe;u;cJtasamnl KIJl JIBJill8TCH eqq,eltT 
38BJICHMOCTB llOARUX ce,;iem B38DIO;D;81CTBJIIJI a,Iij)OHOB OT BX pasuepoB. 
&roT &qq>eKT o6yMoMeH cneD;HcpB1:1ecltiDI HBAeHHeM - BSlllDIBHI( 8Kpal!llpoBa
HBeu UB8TOB KBapJtoB. Sttcnep&eHT8Jll,H8H npoBepJta .SToro ~8HT8JI!,HO
ro npe.n;cxaaaHRJI NIJ1 pasma: npon;eccoB BB lllllpOKOY ;o;Hanasone sseprBI -
o;u;Ha :as aKTYSJU,HHX npo6Jieu aJUlOHHol cpBSHlO(. B ;o;HccepT~ noxa1ano, 
"l'l'O OTHomeHllR: ;o;Hqxpepe~anma: Ce'!eHBI peam:td 6mrapsol II JIHitlIJ)3llBHOI 
nepesapH,ItKll ORa3HB8.ll'rCH BeC:LMB V"BCTBHT8Jil,Hl,D,llI K UB8TOBOI CTpJ'XTYI)e 
a,Iij)OHOB. 

Pa6oTa ll0CM1118Ha Bsy,;ieHBD aifxpeKTOB 8KpalmpOB8HWI UBBTS B c.ne;o;yD
llllilX npon;eccax:: 
- KB83ll6:1118PHHX pea~ c 06111eBOM I'Jlnepsapsr,ttOM 

'T,+J) - K+Y N (Ia) 

r,+c -K+Y A' (16) 
B 11J1TePBSAe nepe.lt8BIDD'. mmyJil,coB o < It I < o,4 (I'aB/c)2; N x A' 
03Ha'i81l'l' JIYl(JIOB B sr,ttp0 OT,Ita'DI COOTB8TCTB8HHO; 
- IIBltlillSDHHX peaXD;HJIX 

iHay11uo-TeXHH'leCK8B 
I 

6H6JIHOTeKa 
OHSIH 



r,+ A - 11,X <2> 
B o6JiacT]I[ qipal'lleHTanu ny,moBol tmcT~, (x > 0,6),A:1-l,Z>,LL,Be,Ae,cu. 

SxcnepBMeHTaJII,Hll8 ll[CCJI8,JtOBaBHII BHIIOJIH8Hll Ha YCTaHOBKe nmEPOH, 
.itelcTBYDUlel Ha 18- ·,M KaHaJie cepnyxoBcKoro ycxopl!!Te.IUI. 

Uen pa6oTH - IIOJIY'iemte Ho:ma: .itammX o ,JtHHal41!Re WlI'ImX S.JtPOH
a.npomna: H a,JtpOH-ffYRJIOHBWC CTOJIRHOBemtl np:e: npOMezyTO'IEl:lX 8HepI'l!BX; 
HCCJI8,JtOBamte CBOICTB OCHOBHWC ltBaPR-rJlllOHH!il rpaqmtOB, COOTB8TCTBYJ)
lltHX npo~eccaM 6HHapHol H ll[HitJlJl3HBHol nepesaPH,ltKlil; aHaJms no.nyqemmx 
axcnePHJ4eHTaJll,IDa: pesyJII,TSTOB B pmmax KX.I{-MO,JteJIH ~eTma: CTPYH H m>Y
l'li!X coBpeueHHWC TeopeTJil1:lecKHX npe.itcTaBJieHl!II. 

Hay:<mag HOBl!l3Ha. BnepB!le :asuepena sallcnocT"bAeJf(i) aqiqieRTHB
Horo 'tllICJIS HYKJIOHOB B JUtP8 OT nepe,ItaHHoro mmyJII,ca .JtlUl'. pealtI:tHff RBa3ll-
6HHapHol nepesaPH,JtKlil. Il0Be,1temte Aeff(t) cor.nacyeTCJi c pactieToM no 
KX.I{-MO,JteJJJil, ytD!Tl:IBmJlll81 ~eTOBOe 8RpaHHpOBamte. 

lfaMepeHll paHee He HcCJie.1toBaBlllll:eCJ1 OTHomemm: RA (x) ,JtHqiqiepeHitJiJSJII,
ma: cetiemtl Bllltllll3BBHOro o6pa30BSHRII 'l, -M830HOB Ba JJ,ttpaX H Ha CB060,It
HOM HYKJIOHe ~ 06Happ;eHa pacTymaa saB11CJ1Mocu R~ ( X) , KOTOpaH He Mo
zeT 6HT"b o60CHOBaBa B PaMRaX P8Ji88 CYDl8CTBOB8BIIIJIX TeopeTHtI8CltllX MO.Ite
Jiel. Ha6Jil),It8euoe noBe.itemte RA(x) B ,JtHccePTanmr 06i>JtcHHeTCJ1 c noMOll!I>I) 
npe~oxeHHol HOBOI KX.I{-HHTepnpeTanmr OCHOBBWC Tpexpe~eOHBWC rpaqmtOB 
'R'RR H'RRP, OTBetJalllltl!X pea~ HHRJill3BBHo:lt nepesaPH,ltKlil. 

IlpaxmecRaJI ll8HHOCT"b. Cos,ItaH ro.ztOCROill!llecm RaJIOpHM8TP 8JI8KTPO
Mal'mt'rma: JIBBHel c anepTypol 70x90 CM, llltJlDll8lllll 62-KaBanHlll tiepeH
xoBcm .iteTeKTop nOJIHoro norJio~emm: H SKTHBHlll xoHBepTop. HcnonsoBS~ · 
mre 8Toro .It8T8ltTOpa C.IteJiaJIO,BO,SMOm 'npo:se.itemie, pJJ;lt8 q&l3Hll8CKHX 8KC
II8J)DElB'rOB Ha yc;SHOBR8 nmEPOH H IIOJIY118HB:e Bammx HOBHX Hay,milX pe
syJll»TaTOB,'' cpe.Jtll KOTopia:: l!l3Mepemte A..'.saBHcm,ocTH pemmid HHltJIJ)SBBBol 
nepesa!)JJ.ltKH B 06.Jiacrn qiparyeHT~ IIYtIKa, HcCJie.ztollSmle OTHOcJ!TeJII,IDIX 
:ma:o.itoB '1, -MesoHo:e B ,;+D- H J<+J) -3tsamfo.1telcTmmx, ycTaitoBJiemte 
BepxHel rprunm!l B8J)OJ!THOCTH pacna,Ita Ks -e+e-• BHnoJIHem~rn M8TO,JtHtiec
Kl!l8 paspa60TIGI COCTamtllll OCHOBY .JtlUl'. C03,It8Hl!Jl IIOJIHOMSCmTa6Horo JIBBH8BO-· 
ro KaJIOpJD(eTpa ycTSHOBKl!I rnIIEPOH c anePTYP.ol 2xl,l M ; omt 6Ym Hc
nOJII,so:arum Taue nim cos.namm HOBO! KPYIIHOI HcCJie,1toBaT8Jll,CKol ycTa-
HOBD Ba YHK. . 

~3Hll8CRWI HHTepnpeT• no.nyqemmx' aitcnepHM8HTaJll,Hl:ll'. pesyJII,'1'8-
TOB, pasBHTM B .ItllCC8PT~. nosBOJllI8T Ill)OJICHJIT"b pOJII, 8qlql8RTOB ~eTO
BOro 8Kpamtp0BaBHII B 8,lij)OH-8,lij)OHHHX JI SJU)OH-JJ,Jtepma: B38DO,JtelcTmmx 
H 6y.zteT noJiesBa nim IIJiaHHI)OBSHllI nporpalOl!l :e:cCJie.ito:BaBlll ,1tJIBaM:e:ltll CJ!rJII,
Horo Bs8lDlo.1telcTBJ1J1 nim 60.Jiee mco:rmx·aBepn.s:z:. 
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ABTop salllHlII8eT: 

l. PesyJII,TaTH 8KCnepmd8HTaJll,HWC HCCJie,JtOBaHHI, B!:lnOJIH8HHWC C IIpll[
MeHemteM paspa6oTaHHol annapaTYPH H cos.itaHHoro npoI'paMMHoro o6ecnetie
mm: 

a) ]1[3MepeH]l[e .Itl'Iqlql8P8HitJi!aJll,HllX cetieHHI 6HH8PHWC pealtI:tHff C 06Me
HOM rnnepsapJJ,JtoM -:ii.,.n-K.+A ,$'+n-,K+:x,o Jipll[ I0,3 raB/c; 

6) onpe,JteJiemte t -38BHCEMOCTB 8qlql8KTHBHOro 'lfflCJia lfYRJIOHOB B H,Iijl8 
yrJiepo.zca B peaRI:tWDC nepesaPH,ltKlil 5i",.C - K+y A 1; 

B) onpe.zteJie.HHe A-38.BHCHMOCTH HHK.lll03lIBHllX .Itl'IqqiBp8HitJi!aJIJ,HUX cetie
Im:l!: rrepesapJI.ItKB ~+-,..ti npH I0,5 ThB/c. 

2. P83YJI"bTSTH lICCJI8,JtOB8HHJI A-38BHCHMOCTH OCHOBHl:lX KBapR-rJIIJOHHWC 
)tl!:arpaMM, COOTB8TCTBYJJIIIHX npo~eccaM ynpyroro pacceJIHHJI, 6BHapHol H 
mntnll3HBHO:l!: nepesaPH,ltKlil, p yti8TOM B3ammoro 8KpamtpOBaHHJI In38TOB 
KBapROB. 

Arrpo6arom B ny6.mpmTTmL Jf.HcceJ)TaUWI Hallll[C8Ha Ha OCHOBe HaytiHl:lX 
pa6oT, B!:lIIOJIHemmx C ytiacTHeM SBTOpa B Jiac!opaTOplDI .iu;epma: npo6JreM 
OHRH B nepHO.It C 1977 no 1987 IT. H3JIOX81{Hll8 B Heit MaT8pl!SJlH ,ItOitJia.I\H
BaJIRCJ, Ha pa6otIHX COB81118mt8X COTPY.JtH}Ilr8CTBa nmEPOH, Hay,mHX ceMHHa
pax Jia6opaTOp& JJ,Jt8pHUX npo6Jre11 JI Jia6opaTOp:im B!:lCOKHX 8Heprd OIDIH, 
38C8,It8HKIDC cneI:tl'{amra:itpoBaHHWC KODT8TOB ]I[ ceccRJIX YtieHoro COB8T8 OIDIH, 
a Tane Ham u~po.JtHol xoIIqiepeffnml no qmsmte BHCOKIIX aHeprd 
(EepltlIH, 1986). Ilo pesynTaTaM .Jtll[CC8PTanmr ony6JrHKoBSHO 6 pa6oT. 

CTPY1ITYJ)a H o6'f>eM llHCC8JlTarnm. Jf.HccepTaUWI COCTOHT ll3 BB8,It8HWI, 
Tpex rJiaB H saKJIDIIeHHJI. Pa6oTa H3JIOX8Ha Ha 78 CTpammax, BKJID1JaJI 
28 PHCYffKOB. 

CO.lIEPIARHE P.AfiO'lli 

Bo BB8l(8Hm! o6ocHOBaHa SKTYSJII,HOCTJ, npo6Jrew, KpaTRO oxapaKT8PH-
30BaHH COBp8M8HHlle IIpe,JtCT8BJI8HWi O npocTpaHCTB8HHO-BpeueHHoit CTPYKTY
pe S.JtPOH-a,npoHHllX R 8,lij)OH-.iu;epma: CTOJIKHOBeHHI npH BHCOKHX 8H8pI'WIX. 
IlOR838HO, 'ITO :lKcnepID1eHT8Jll,HH8 ,Jt8HHll8 IIO OTHOmemtJD( .Jtll[qiqiepeHitli!a.JU,ma: 
cetieHHI peaKnH:l!: c_ He6oJU,DJo! nepe,Itatie:l!: HMIIyJU,ca, H.ItYDtHX Ha cBo6o.ItHou 
HYKJIOH8 H Ha STOMHOM H,Iijl8, MOryT CJIYDTI, HCTOl!HHKOM HHqlOPMSnmr 0 
CBOICTBaX B38HMO,JteffCTB]l[JJ H .RBJllmTCJi l!YBCTB]l[T8Jll,HHMJil K npe,Jtcxasamm 
KXJl O B3annIOM SRpamtpo:aamm ~8TOB ltBapROB. 060CHOBSH BH6op .JtlUl'. HC
CJI8,ItOBaHHJI npon;eccoB 6HHapHO! B HH!tJID3lrll3Hoff II8P838pJi,Illm (l) H (2). 

IlepBa!I rJiaBS CO,It8pxHT xparnoe OIIHCSHHe Ilj"IKOBOro CII8KTpo11eTpa H 
CII8RTpOMeTpa BTOPRl!HHX tiaCTHit YCTaHOBKH nmEPOH, pacnOJIOZBHHO:l!: Ha 
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IB- M KaHaJie ycxopnTeJISI H~B3 (CepnyxoB). CxeMa cnexTpoMeTpa BTOPHtIHWC 
tmCTllI( IIOlta38lI8 Ha pnc. I. 

G 

1:UJ?~ \2 ~;,: r,Ss-a "]1-1 
'fii1rf1flli_a--..-- --1 JO 

S3 r, M nK-6 C4 C5 ~ 11111K-3 I / ,,,, · _, 1 

---'--------'---_L______J ____ T ___ I ITT<-L. ,mK-5 ~-01 
-8 -6 -4 -2 0 2 4 6 

Z[M] 

Pll:c. I. CneKTpOM8Tp BTOpHtIHWC -qacT:im ycTaHOBKn llilIEPOH. 

W ll,It8HTHqllmartm! peaKinII (I} llCIIOJll,30B8JICH M8TO,IJ; He,IJ;OCTaJllitl!X 
Mace. PaccMOTpeHH OCHOBID,18 YCJIOBJ!l.ll 8KCII8PllM8HTa, CHCT8Ma sanycKa yc
TaHOBKn; xparno onncaHll MeTo.ItH, o6ecnelillBlllile ;a;ocTmteHHe Bblcoxoro pas
pememm no He;a;ocTaJllltei Macce ( ~ 60 MaB) n yrJiaM BWieTa tmcT:im 
( ~ 0,3 ?.1pa,IJ;). 

.lT,a.nee paCC:MaTpnBaeTCH npo~e;a;ypa o6pa60TKn CT8TllCTlfll8CKOro MaTepn
aJia. 0CHOBH08 BHHMaHne y,:a;eJieHO CII8~qli["48CKIDA acneKTaM B!,!,IJ;8JI8HHH npo
~eccoB RBa3H6HHapHoi nepesapH,ItKH Ha yrJiepo,IJ;HOH MmIIeHH, B K8"48CTB8 KO
TOpo:I!: HaMH 6wr HCIIOJll,30BaH MOHH'l'OPBlili1 C~HTRJ!JI.Ritl!OHHllli C"48T"IlIB, pac
IIOJIOXemml Henocpe;a;cTBeHHo nepe;a; ;a;elTepneBol MHllleHI,D. Pacnpe;a;eJieHIDI 
co6llTHA IIO KBa,IJ;paTy H8,Il;OCTaJOmel MaCCll B peaKinIHX (Ia) n (I6) npe,Il;CTaB
JieHU Ha PHO. 2, p:irn. 3. B Italll',I{OM HS 8THX ,IJ;Byx pacnpe.neJieHHI "48TKO Bli-

;a;eJieH IIHit, COOTB8TCTB;9l)l!lHH poJl!,IJ;emm /\ - ,E.0
- H ,E_'i- -rnnepOHOB. . 

I -
N 

200 

150 

100 

A" if 
I I 

1.5 2.0 25 M~ 
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Pll:c. 2. Pacnpe;a;eJieHHe C06llTHI IIO 
RBaJW8TY H8,Il;OCTalllli8H 
MaCCll B pearonm 
5,+:JJ-K.+Y N. 

" 

N 

80 

60 

40 

20 

A" It 

I I 
l~ 

Pll:c. 3. Pacnpe;a;eJieHHe co6uTd no 
ItBa;a;paTY H8,IJ;OCTamte:I!: MaCCli 
B peaKitBH r,+c- K+Y A'. 

B 38lt1lll"4HT8Jll,HOH tmCTH nepBoi rJiallll npHBe;a;eHU 3RCII8PllM8HTaJII,HUe 
pesyJU,Tam: 

OTHomeHna ;a;n@lepe~aJII,ID,IX ce-qeHd • 
"R, (t): i Ae11(i:):d<r/dt(!i"'c;.1("tA1)/dtiJdi(sr.,.D-Ki'YN) 

( y = 1\,1;;1:+) IIPH Jt ,~o.4 (l'aB/c)2 (pHc. 4); 

n R 

01 02 03 0.41(1(~1 

Pll:c. 4. OTHomeHne ;a;n@lepe~aJII,ID,IX ce-qe
Hd °R. {t). Il'ymtTJ!P - paC"48T IIO 
MO,IJ;eJIH rJiay6epa, CMOll!HaJI Jlll

HHJI - pac-qeT IIO KX,It-MO,IJ;8JDt C 
Y"l8TOM aqqieRTOB 8RJ)aJnrpOB8JDUl 
nBeTa (Kopeliovicb B.z., Zakba
rov B.G., JINR Prepr. E2-86-707, 
Dubna, 1986). 

AH@lepe~aJII,Hlle ce-qeHHJI pea~A,;-.,17 .. K+I\ :e: '!/i.,.n .. 1<.+ ~ 0 

B Toi J!8 o6JracTH nepe;a;ammx JWIIyJU,COB np:e: aHeprn:e: I0,3 l'aB (pnc. 5). 
PaHee 8TH peaimim KSy-qaJIHcL Jmlill, npn aneprnax ;a;o 5,I l'aB. 

Bo BTOpoi rJiaBe paCCMOTpeH MO~poBamml BSJ)l!8HT 8KCII8J)l!M8H
'l'aJll,HOI ycTaHOBKn, ,IJ;OIIOJIHeBHOff Ha60p0M nponop~OHaJU,ID,IX RaMep H ro
,IJ;OCROJmli8CRHM -qepemtOBCKPll4 ;a;eTeRTopoM 8JI8KTPOMarHHTma: JIHBHei KS CBHH
~OBOro CT8RJI8 (JIT.10 .ItJIJl peI'llCT~ raMMB.-KBaH'l'OB OT paCIIa;a;OB 'l -Me
SOHOB, o6paSYIJ!llRXCH B pe8KlllIHX (2). Jil'l c anepTypol 70x90 CM n c 
pasMepoM Jl'I8HRH IO:xI0 CM CHa6JteH 8ItTHBHHM ROHBepTOpOM (AK) TOJimHHOI 
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~(G~~'Jc•) :PRc. 5 • .Ibrgq,epe~H!le cetJemm 
du/dt nporteccoB 1;+n-lf1.E0 

H$Tll .. K.+I\ np:e: I0,3 rsB/c. 
CMollllllie mum:e: - annpoxcm.sa
Itllll 3RCITOH8J!ItHaJII,HOff sami:c:e:
MOCTI,JJ, nyHKTHp - npe.n;citasa
HRe RBas:e:siiltoHaJII,Hott Mo.n;eJIH 
(Apaxe.rum r .r. H .JU).' flg_i, 
1983, T.38, c.1525). 

200 n+n-K•2 

,o 

200 n•n-K•A
0 

10' 

0.1 02 03 041t1(~f) 

6 CM i2, 5 ~•e.n;.) •. HcrroJIJ,sOBaime AK ITOSBOJIHJIO SgqJeRTmlHO (Ha YPOBH8 
5.10-) )tl!CRPID.U!HHPOBaTb c:e:rHaJill OT a.JU)OHOB no CpaBHemm C 3Jl8RTPOH
mn.m (rrosHTpOHmlM]I). CxeMa ycTaHOBRH ITORaSaHa Ha·pnc. 6. 

M nK r AK ArA 

-c1J--11-H-M--
1
ti 

/ 
PRc. 6. YcTaHOBRa .ltlIJI HCCJie,ll;OBaHHR HHltJlD3HBH!lX rrponeccoB 

rrepesapR.n;RH T,1-- 'I., . 
liSJIOXeHa npone.nypa RaJIH6pOBRl!'. .n;eTeKTOpa H MeTO)tl!Ra CJI8X8HHR 38 

.JU)e!q>OM cneKTPOM8TpHtJeCKHX RaHaJIOB. On:e:caJW 8JII'OPHTW BOCCT8HOBJI8IDIJI 
SHeprHff H KOOP)tl!HaT CTBOJIOB 3Jl8RTPOMarHHTHllX JmBHeft, opneltTKpOBaHirue 
Ha BH6paHHYJ) KOHCTpYJtitlll) JII',U. 

Ilpe.n;cTaBJieJill 3KCIT8PlIM8HTaJIJ,HI:le .n;aHJrne no OTHOW8HHRM )tllifqxlpeHitH
aJIJ,HllX cetJeH:e:ft HHKJIXlSHBHoro o6pa80BaHHJJ 'l -M880HOB Ha pasJJl'ItJHUX MII
meHJIX (pHC. 7 H 8): 

R I>1p (x) = d.o-/dx (Ti'+J)-..l[,X) /dv/dx (.ti+p-'lx) 

R_ A (x) = Mldx(!T+A .. '1,X)/dvld><(:Jif-J)..,'l,X) 
npH X ~ 0,6 H B HHTepBaJie rronepe'IHHX mmyJIJ,coB Pt , 0,8 ThB/c. 
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PHc. 7. OrHomeHRe .n;nifqxlpeJ!ItHam,ma cetJemnt °RD;,J_x)= 
d<Tld.x ('Ji+D..., '1.,X}/ 

d(j/dx f!i.,.P-'lX) 
npH 10,5 I'sB/c. 
Kpl1tBaSI - TeopeTHtJecltltff 
pactJeT C YtJ8TOM B08-
6YJr,IJ;emur: 6apHOHHllX 
pesOHaHCOB. 

PRC. 8. 0rHOCllT8JlbHli8 BiilO.ltll fl, -
M830HOB 'RA (,c)::. d<rJel.x.(1t"A+ 
tX) /dvldxr,Ji+J>-'11,X) 
rrpH 10,5 ThB/c .1t1I1I JJ,ll;ep 
Li,Be,Ae,cu. 
ilymtTKpHlie Jmmm - pac
tJeT B rJiay6epoBCROM 
np116.11Demm. 

TpeTM rJiaBa nOCBRlll8H8 llHTepnpeTau;im TIOJIYTJ8lilillX pesyJIJ,TSTOB. 
PaccMoTpeHa A-saBHc:e:MocTb nponeccoB ynpyroro pacceJIHKR K 6HHapHott 
rrepesapJJ,ll;KH. IloRa88HO, tJTO YTJ8T 3RpaHHpOBaHIDI ItB8T8 .1t1IJI TaKHX peax
naft npHBO)tl!T It cymeCTBelllIUM OTltJIOHeHHRM A-saBHCRMOCTH cetJeHHR B38JI
MO~eftcTBIDI oT npe.n;cKasal!lltt Mo~em r;ray6epa. OrMetJaeTcR corJiac:e:e .n;aH
HllX no Aeff (t) c TeopeT:e:tJecKHM pactJeToM (Kopeliovich B.z., Zakharov 
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B.G., JINR Preprint E2-86-707, Dubna, 1986), qTo CBl(lteTeJll,CTByeT B 
noJII.sy npe~CRa3HBaeMott B RX.I{ saBHCHMOCTH ceqemm B38HMO~ettcTBHH ~
poHa oT ero pasMepa (cM. pHc. 4). 

B pesyJII.TaTe anamrna saBHcHMOCTH Reu. (x) noKasano, qTO .It1llIHa 

4JOPMHPOB8HHH Jm,ItJ!pYJ)IItero ~OHS B pea~ (2) npH :meprim IO TuB 
Be npeBH1118.eT cpe~ero MeJIWYRJIOBHOro paCCTO.liBWI B H,Iij)e H eD MOlltHO 
npeBe6petn,, 

,lJ.a.nee B TpeTheil rJiaBe paccMaTpm3al)TCH OCHOBBlle RBapKOBHe ~ar
paMMH wm nponeccoB HHitJDD3:IIBHott nepesapJmRH (pHc. 9 H IO). 

Y
clc a 

R I 

R 
b · b ~:=~ b=b 

a:jc !,~-~ ~~ - 2-1~~---- It::::--._ 
L g ~ -9 I g+g I g+·" 

P ~ I 1 

b--.- b ----;-

P:e:c. 9.R7H~-rpaqnm wm 
npoqecca mntJmsnnott 
nepesapJJ.Itim. 

P:e:c. IO.'RRP-rpaqnm wm 
nponecca H.HRJIIDsnnoil 
nepesapJJ.Itim. 

IlOKa3aBO, qTO ~KTbl Bsam.moro axpaHHpOBaHRll IlBeTa RBapKOB npHBO,IUrr 
K pasJ!l!'mol A-saBHcoocTH wm ocHOBHWC orpexpe.ztgeomm:x rpaqnmoB R 'R 'R 
H 'R RP. Yqeor axpaHHpoBamm nosBOJISieT o6MCHHTh o6HapyxeHBllii "aHOMSJll,
mlit" (no CpaBHemm c rJiay6epOBCIGIM npHOJl::DeHHeM) pocT samrcHMOCTH 
aqxI)eKTHBHoro 'llllCJia HYKJIOHOB 'RA (x )npH X - I B pea~ ~+A-'l,X: 
Pesym,oram COOTBeTCTBYDlJtl!IX pacqeTOB IlOKaSaBH Ha pzc. II. 

B SaltllDqeHHH cqiopuyJDJpOBaHbl OCHOBHble pesyJII,TaTbl ~ccepTaqHH. 

I. HaMepem ~qxpepelIItllam,Blle ceqeHWI do/dt npoqeccoB -Ji+n,.K1A 
H 'Ji+n-f<+E,o Wlf.t ft,/~ 0,4 (raB/c)2 lIPH HMnyJII,Ce nyqKa , 

I0,3 raB/c. Panee arn peaimmr IIPH snepI'Rl!X Bblme 5,I TuB He Hcc~e~oBa
ncl>. BnepBHe onpe~e~eno ~KTlIBHOe 'llllC~o HYKJIOHOB B HJJ.Pe Aeff ( t) 
B saBHCHMOCTH OT nepe~aHHoro mmyJll,ca wm pea~ RBasH6HHapHott ne
pesaPJmICH. 
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Pl!c. II. BapHaHTll pac'IeTa Rcu (x) : 
nyHKTHp - MO~eJll, r~ay6epa; 
WTpIDCIIyHKTHpHruI DHM - B~ 
rpaqnma R 'RP ; RPHBM I - pac
~eT C y-qeTOM B~OB 060:wc 
rpaqimtoB; RPHBBR 2 - npe~cxa
srume wm R cu (,c) npz anep!'HH 
B38liMO~ettcTBRH 40 raB. 

2. Cos~H ro~OCROim'IecKITTI: RaJIOpRMeTp 8l[eRTpOMarHHTHHX DBH8H c 
anepTypo:lt 70:x:90 CM, BRJlll'I811ll11Rii 62-xanam,Hmi qepeHROBCKRfi ~eTeRTOp 
no~oro nor~omeHHH H aRTHBH!lii xoHBepTop. Paspa6oTaH xo~exc nporpaM
MHoro o6ecne'IeHHH, o6ecne'IID3111Hfl: Bee sTanu o6pa6oTKR sxcnepll'.MeHTMLHIDC 
~aHBllX C YCT8HOBRH IlillEPOH, BRJIJ'.l'I8Dllle:lt KBR .n:r~. TaR H TpeKOBlle ~eTeK
TOpll. 

3. BnepBHe HSMepeBll OTHOWe.HlfJI ~qqiepem:tRaJII,HIDC ce-qeHHil mntnIOSHB
HOro o6pasoBaHHH rz, -MesoHoB BTl"+p-, !Ji+D- H "Ji+A -coy~apeHWIX 
(A =Li,Be,Af,Cu) npz HMeyJII,ce ny-qxa I0,5 raB/c B o6Jiacrn q>parMeH
TanaR ny-qxa (0,6 (. X ( I; O ~ ft~ 0,8 raB/c): 

'R'l>;p (x)= d<r/dx (!li+lJ-'l,X )/d.<r/dx (:r,+p-,zx) 
'RA (x) :rN/d~ (5'i1A➔ 11,x)/dv/dx (~])-v<, ). 

06HapYJteHa pacTymaH SaBHCm&OCTh 'RA (x), ROTOPM He MOllteT 6HTh o&J,gc
HeHa B paMRaX paJiee CY111eCTBOBaBW:wc TeopeTH'I8CRHX MO~e~efi. 

4. Hc~e,ItOBaHH aqxl)eRTbl 8RpaHHpOBaHHH qBeTa B peaKitMX RBaSHyll
pyroro pacce.fIHHJI n KBasHcBo6o~ott rrepesapJmRH Ha aTOMHHX ~ H yc
TaHoMeHH HOBlle saKOHOMepHOCTH: 
- axpaHHpOBaHHe IlB8Ta B KBasHynpyrOM paccesnnm Ha HJJ.P8X npHBO~T K 

6o~ee Cl!Jll,HOMY "saTeMHemno" H.ztP8 no cpaBHemm c r~y6epoBCKHM 
• np:a6JIIDKeHHeM; 

- B peaKitMX RBasn6nHapHott nepesaPJmRH y-qeT axpa1mpoBOR, Hao6opoT, 
Be,l{eT R MeHLmeMy- nor~omemm H8'IMDHOro H ROlle'IlIOl'O ~OHOB B ~ep
lIOR MaTepim. 
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5. Ilpe,nCita38HHC MO,ll;8JW ~eTllllX CTPYH ,IPIJI -/; -38BHCEMOCTlI aqxl)eR
THBHoro 'll!CJia HYRJIOHOB A eff ( t) B peaKD;WDC RBa3H6HHapHott nepeaapsmKH 
!ff +C - /(+YA' HaXO,D;HTCSI B cooTBeTcTmra c peayJII,TaTru.m axcnepH
MeHTa. 0,D;HaKO ,ll;OCTHrHYT8SI TO'll!OCTb H3MepeHHtt He ll03BOM8T HCRJIJ)'lfflTb 

Taltllte H 3aBHCHMOCTb Aelf =- canst, cooTBeTCTByximym Mo,nem rJJay6epa. 

6. Bu.zumHYTa HOBaSI KXJJ:-HHTepnpeTanRSI OCHOBHHX Tpexpe,ltllteomrux 
rpaqnmoBRRR H RRP, OTBetraJJIJ1]itX peaJmW™ 1uoomaHBHott nepeaapsmKI{ • 
3Ta HHTepnpeTanRSI ll03BOM8T 06':bSICHHTb o6HaPYllt8Hizyl) HaMR HeTpHBHaJII,
HYD 3aBHCHMOcTb RA (x) OTHOCHTem,mnc BWCo,noB tZ, -MeaoHoB BO B3aEMO
.nettcTBHroc :ii+ -MeaoHoB c HYRJIOHaMH H aTOMHl:lMH smpru.m npH 10,5 raB/c, 
ROTOpaSI He M0%8T 6HTb y,noBJieTBOpHT8JII,HO OllHCaHa B paMRaX .npyrmc TeO
peTHtreCKlIX no,nxo,noB. IloJIY'leHo npe,ncitaaaHile .IPIJI RA (x) npH aaepI'lm 
B38HMO,D;eitcTBHSI 40 raB. 
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