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Hsy,iem1e ipyH,D;aMeHTB.Jll,HHX CBOi1CTB Sl,ItePffHX CHJI B SHa"qHT8Jll,HOfi 

CTeneHH OCHOBHBaeTM Ha Hccne,IWBBlllm nponeccoB BSBBMO,ItefiCTB:ruI ane

M8HTaPHHX -qacTHn, .R ROTOPHM npex,ne Bcero cne,uyeT OTH8CTH paccesi:

ime ffYl(JIOHOB ffYl(JIOHSMH. 3RCU8p!IIM8HTH no paccemnm Y'f'8 Ha paHHeM 

8Tane ,u,a.m 6oraTYJ) HH~p.!~ 0 .v;mi8W'!Re B30.lIMO,IteitCTBHSI Sl,ll;8Pff0 

8.RTHBHHX -qacTIDJ;. Omi: noMor.im YCT8.HOBHTJ, xapaRTepiille oco6eHHOCTH 

Sl,ItePffHX cu: me ROp0TRO,nelCTBHe, HaCWJl8HHe, CWil,HYJO 3aBHCHMOCTJ, 

OT cnHHa H o6MeHllllil xaprucTep. 

06orautemte Hamme 3HaHHI O B38llMO,ll;8HCTBim Mex,uy HYKJIOHBMR lllJIO 

B Hoey C ycnexaMR B pa3BKTHH YCROp:i!T8Jll,HOit T8XHHRH H axcnep!llMeH

T8JII,HOA MeTOromH. TOJU,RO cos.nrume MOutHHX npoTOHHHX ycxopnenefi, 

6HCTpofi aneRTpoHHRH, HCRp0BHX RBMep H UOMp:i!30B8.HHHX MHmeHeA ,ll;8.7IO 

B03MOEHOCTJ, llOCTaBHTJ, H B pa:,ne c~aeB pemKTI, sa,na-qy 06 O,JJ,H03Ha-q

HOM BOCCT8.HOM8HmI aMIIJmTY.Itli ffYl(JIOH-ffYl(JIOHHOI'O paccemum. 3Ta npo-

6.n:e.Ma Bcer.na 6wm O,JJ,HOA HS OCHOBHHX B .nesi:T8Jll,HOCTH !a6opaTOPHH 

si:,nepHHX npo6JreM. 

Oco6ym neneycTpeMJieHHOCTL ooccTSHOBneHHe 8MII.7mTY.nH npHo6peno 

nocne BWCO,na B CBeT pa6oTH IlysmtOBa, Pml,ll;l!Ha, CMopo,1!,RHCROrc/I/, B 

ROTopoA aBTopu onpe.ne~ TaR HasHBaeMHA "nomHA onm" - Ha6op 

8RCll8JmM8HTOB, He06x0,1!,RMWC ~ 0,lJ,H03HEi"qH0I'Q npa:Moro BOCCTaHOMe

HmI 8MIIJIHTY.ItliYIIWI'OI'O N-N pacceS1HM. IIo.mnrlt onHT, o,JJ,Haxo, 

Tpe6yeT BHllOJIHemm 06ompHOA npo:rpaMMH Q"q8HJ, Tpy.noeMRHX axcnepm4eH

TOB - HSMepeHM BC8X BXO,IUDllHX B Hero B8Jm:-qHH UPH qJHRCHp0BaHHOfi 

8Heprn ~ rum.noro yrna paccemnm. IlOSTOMy pa6o-qg annapaTOM UPH 

pemeHHH nocTaBJieHHOff sa,na"q:H CTM g:asoBmi ana.ims. Onpe,neneHHe MB.T-
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pmm paccesnum B aTOM c.7IY1Iae BO3MOll!H~ ylli.e npn: cpaBimTeJII,HO orprum

~eHHOH .HHq>OpAantiK. 

,llKccel)'l'amm IlOCBmJteHa SKCDePKf.!eHT8JII,HOMY HCCJie,nOBamn:> HeKOTO

pux: IlOJUIPK38lniOHH!:IX xapaKTepn:CTKK n -p pacce.snnm: H BOCCTaHOBJie

HID!l aMilJIHTY.m,I ynpyroro HYMOH-~OHHOI'O paccemnm npn: aHepnm 

630 t,iaB. PacCMOTpeH Tamite Bonpoc 06 aHepreT~eCI<OH 3aBHCHMOCTH qia-

3OB!:IX C.IU31Il'OB H onucamm ee B O6JiaCTFI aHeprnii 23-330 MaB C IIOMOi.IjI,I0 

IlOTellIU{BJia, 38BHCR1Jtel'O OT CKOp0CTH, B MO,ne~ O)J.HO6O3OHHOI'O O6l.1ena. 

,llKccel)'l'arnm COCTOHT Il'.3 BBe,nemm, ll!ITH rJiaB H 3aM!O'IeHIDI. 

Bo BBenettn:n: ~a KpaTK8.IJ xapaKTepn:CTKKa COCTORlllIB 

npo6JI8MH BOCCTaHOBJieHHR aMilJilfTY.rr;ll HYMOH-HJMOHHOI'O pacceRHruI K 

MOMeHTy IIOCT8.HOBKH pa6OT, BOme.mrm:x B .Jn'!CC81)'l'anti!O. 

B rJiaBe I npirne,nenu Iieo6xo.Jn'!Mml cBe.nenn:R n:s croi:r,ta-

1111sMa onncaHHR ffYMOH-HYKJIOHIIOIO pacceRHHR C IIOMO:ttI,IO CIIHHOBOit 

MaTpn:uu paccem1HJI H o MeTo.11,ax ee BOCCTa.HOBJieHHH. Onucana MeTo,ruma 

IlpoBe.nemm qasoooro aHMU3a. KpaTKO YIIOMRffYTO O CTaTHCTHtiecKn:x 

. Kpn:Tepn:RX .Jn'ICKpn:MHll8LUIH KOHKypn:py10u1n:x rnnoT83. 

r11aBa 2 IIOCBRit8Ha aKCI18pn:M8HTaJII,HOMy HCCJIC,l{OB8.HUIO 

o6MeHttoro n - d pacceRHHR npn :meprruIX 200 n: 630 MaB n: nepBoMy 

COBM8CTHOMY qiaaOBOMY 8H8JIH3Y n - p ll p- p .naII!lllX npn: aHepnra 

630 :,1a:al8-IO/. 

K MOMeHTY IIOCTaHOBKH onHTOB no oe'.MeHHOMy n - d. pacceRHHIO 

6HJI HUKOnJ!CH o6mn:pHIDi 3KCn8PKf.!8HTMl,H!IB MaTepn:aJI 06 ynpyroM p-p 
B38Il'.MO,neilcTmrn B o6JiacTFI :meprnii ~660 !1laB, Ha 6338 KOTOporo 

B .Ily6He/2- 5/ n: Hnottn:l6 • 7 I 6HJI BHIIOJIHeH PH.n pa6oT no q:asoBo~y 

aH~ay. PeayJII,TaTOM ::JTl:CT pa.6oT RBHJICH 8.IT,liHCTB8HHID1 Ha6op (f-aaOB!:IX 

C.II.Blll'OB ,wIJI COCTOffilIDI HYKJIOH-HYMOHHOH CHCTeMH no Il'.3OTOIIH'I8CROMy 
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cmmy 'l'=I, KOTOpmt xopomo OIIllCHBaJI BOID COBOKYJIHOCTI, ~HHX. 

3Ha'IJHTeJIJ,HO xyJEe oclcTO.IIJIO ]J/JJIO C onpe]JIJJieHn:eM qJ830BHX C.II.BH-

roB ;u;m COCTOmnm N-N CHCT8Mll C T=O. E.Jn'IHCTB8HlWM HCTO'IIHHKOM 

mtqx:>p,w.mm ,wIH 8TOro CJJ:ylltST OIIJ:lTH no pacceRHn:IO neih'poHOB npoTOHa-

MK. 0.ttHaKO ll3-3a H3B~CTHHX 3RCII8PKf.!8HTWU,HlilX TPY.ltHOCTett, CBJ'I381f

mix: C Hll3ROil S\µpeKTHBHOCTI,D pemcTpanmt HeilTpoHOB, CJia6o! mrren

Clll!HOCTI,IO H 1Imp0Kn:M aHepreTR'lleCimM cneKTp0M HeiiTpoHmix: IIyintOB, R 

TO'MJ BpeMeHH 6:wm H3MepeHH JillIIII, nOJIHOe ce'l!eHHe Ot , yrJIOBHe 38-

BHCHMOCTlI .Jn'llP.l)epeHJ,WaJII,HOrc> C8'118Hlm: ynpyroro n - p pacceRmm H 

noJUipzsamm P({}) • 0Tcy-rCTBHe aKcnepm.teHTaJil,H!:IX ,ItaHHlilX o T8KHX 

BeJ!H'lmtax, xax napaMeTpu TpoffHoro pacceR~, m:o.nmnmc B noJIHHft omrr, 

no6y.u.wro Hae BWIOJJHlITI> pa6oTy no nSMepeHHD ce'llemm o6MeHHoro n-d 
·pacceSIHM • .ItaHmle 06 aTOM nponecce D 06.nacTH o-qeHI, MaJI!ilX nepe.n,a-q 

DJmyJII,Ca, REll'C nOK838Jl JfBrm.}1yofI/, 8RDHB8Jl8HTHll pe3YJII,T8T0M axcue

Pl'IM8HTOD no TpoilHOMY paccemnm H .n,aIOT H838BHCBMy]O HHq)Op,!~ ,wIJI 

qiasoooro SHaJmsa. 

OnHT COCTO.ILII B HSMepeHHH yrJIOBOil 38BHCHMOCTH OTHOmemm BHX0-

,11,013 upoTOHOB oT o6MeHHHX n -d H n -p paocesnma npH 1IiJYX aaep

:ramc 200 H 630 MaB :a: npoBO,lUIJICR Ha He!TpoHHHX nyqxax OT cmtXpomr

RJIOTpoHa omm/12-I4/. 

PesyJII,TaTH, IIOJIY1I8HHH8 IIPH lICCJI8,11,0B8HlIH oe'.MeHHoro n -d. 
paccemnm ;u;m aHepnm 630 Ma», B coBORynHOCTH c HMemettca pauee 

HHq)Op,!SUl![el O n - P • paccemnm .n,8JilI B03MOZHOCTI, Ul)HCTynHTI, It co:e

MeCTHOMY rfa30BOMy 8.HaJIHSY n -P H P -P .nruuml
9 •IO/. 

B pe3yJII,T8T8 aaamrsa C!HJm IlOJIY'll8HH TJlll Ha6opa ~a30BHlC C.II.BH

roB, nOCJIYDBillHX OCHOBOI ;u;m IIJiaHHpoBaHHR.n,8.JII,He:Rnmx .Jn'ICB:pm.mml-
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PYEY.!!HX aiwnepnMeHTOB. YTOtJHeHHe aTHX HadopoB, BlfilOJIHeHHOe IlOCJie 

u:rnepeHHII naprurnTpa Bom,qieHmTeilHa R B p-n paccemrn11/I5~ ~aJio 

B03M01ltHOCTb COKpaTHTb IDC 'IlICJIO JI,O ,JJJlYX• 

CpmmeHHe OTHomemm ce'leH¥ii o(Memmx: n - d. H n - p paccesi

HHli, H3MepeHHOI'O ,Il)ISI 8Hepnm 200 MaB, C BeJfil"lmIOH 8TOI'O OTHOWeHRSI, 

paCC'llITaHHOI'O no q:asoBHM c.n;mrrma, B3SIT!ilM lI3 O,IJ;II03Ha'l:HOro qia30BOI'O 

aHaJIH3a npl! TOii lite :meprm/16/, ;rr,aJIO B03MOlltIIOCTb oneHIITb TO'IHOCTb ' 
-; 

paC'l!STOB, npoBO,nHMHX B HMnyJII,CHOM npIIOJIID!teHlilI ,wI.fi sa,natJ pacceSIHHll 

Ha CJiaOo CBSI3aHH01t 'l:aCTIIUe B oOJiaCTlI M8Jlb!X nepe,naBaeMIDC RMnyJII,COB 

/II/. 0Ha OKasa.nacb pru!Hoii ~ 6%. 

fJiaBa 3. C neJil,JO )U!CKPllMRHanIIH OCTaBlllIDCCSI "JWYX Ha6opoB 6WI 

nocTaMeH aKcnepm.,eHT no HSMepeHlIIO napaMeTpa TpoiiHoro pacceSimm 

A B p-n pacceSIHlIII npH aHepnm 605 Mai/I? I. PemaI<lIU™ B BHOope 

8TOro OnHTa IlOCJIYlKWIO TO OOOTOSIT0Jll,CTBO, 'ITO yrJIOBHe 3aBHCllMOCTH 

A ( {j) , BHtJHCJieHHHe Ha ocHOBe yKasaHHIDC BHWe Ha6opoB ifasoBux 

C;n;BHI"OB, 3aMeTH0 OTJfil"laJIHCb .zuzyr OT .zuzyra. 

Onpe,neJieHHe napaMeTpoB TpoiiHoro pacceSIHHll TpeoyeT paccesimm 

nytJKa IlOCJie,IJ;OBaTeJI1,H0° Ha Tpex MMmeHmC. IlpH 8TOM neJl13oe 113 HIDC 

HCIIOJibsyeTcR ,Il)ISI noJIYtJeHlffi nYlJ:Ka c noJIRpHsam,:e:lt R . Bo BTOpoM 

pacceSIHHlI npoHCXO,IJ;HT IIBTepecyxnutl!: Hae nponecc - Bpa'.l{eHHe BeKTOpa 

IlOJIRPH3amIH, KOTOpoe onpe,neJIReTCSI napaMeTpaMH Bom,q:eHWTettHa . 

B TPSTbeM - HCCJie.nyeTCSI CllHHOBOe COCTOSIHHS 'l:aCTHU IlOCJie BTOporo 

pacceSIHHSI. 

EcJIH Bu6paTb ycJIOBIISI axcnepm.rnHTa TaK, 'IT06H A // K2. r.ne 
/ 

K2 - mmym,c npoTOHOB nepe.n BTOpHM pacceSIHHeM, TO yrJioBoe pac-

npe,neJieHHe 'l:aCTIIU IlOCJie TpeTbero paccesimm 6y,neT HMeTb BH,n: 

fa(i?,, lf'1) = fo(iJ3){ 1+ fs (1',)[ A (Vz) ·C051/'3 :t A(1'2 )· P, · :S-in !JJ3]}, (I) 

3,necb Io3(-01)- ce'leHHe pacceSimm HenoJIRpHBOBaHHOro nYlJ:Ka Ha aHaJIH

saTope, P3 (iJs) - aHaJIHSHJ)YIOOIM cnoco6HocTb TpeTbero pacceHBaTeJISI, 
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R_ (Vi)- Il0Jll!pl!3am,:SI, B03HHKanJlaSI npH pacceSIHllH HeIIOJISIPH30BaHHOI'O 

'ny'l:Ka Ha HenoJIBIJH30B8HHOi1 MHmemr (BTopoe paccemme), {J3 H p3 -
DOJISIPHmi H asm.iyT8JlbHID1 yrJIH B TpSTbeM pacceSIHHH. 

H3M0pl!B Ha OnHTe 8TO pacnpe,neireHHe H BOCIIOJII,30BaBWHCb MSTO

JI,OM MaKCm.iyMa npaB,nono,nood20/, MOlltHO onpe,neJIHTb napaMeTpH A 

H P2 • 
Cx:eMa axcneP1JMeHTa H pacnoJiollteHRe annapaTypu Ha ny'l:Ke noKa

srum Ha pl!CyHKS I • 

Omrr npoBO,ll;HJICSI Ha'npoJI,OJ!bHO DOJISipH30BaHHOM DYlJ:Ke npoTOHOB 

OT CHHXp0IUIKJIOTpoHa OWIH, cnem,:am,Ho cos,naHHOM ,Il)ISI 8'.l'OI'O CJIY'l!M. 

IlpH 8TOM MH BOCDOJII,30B8JIHCb MSTO,ll;OM, Dpe,IVIO~SHHHM B paOOTe/181, 
H YCTaHOBOlJ:HI,JMH ,naHHI,JMH pacnoJIOlltemm·~arnHTHYX CHCTeM (D03HIJJl:H 2, 

4, 5,8) H noJISipH3aTopa (pacceHBaTeJ!b Ha C TOJl'JtIIBOH 23 rp/cM
2, 

D031lllR!l 6) 8TOI paOOTH. ,IlmI IlOBHWeHim IIBTSHCHBHOCTH IlYlJ:K8 B MSCTe 

pacnoJIOllt8HHSI MHW8Hl'! (D03HJ.UISI 20) npoH3BO,ll;HJl8Cb ero 1p0eycHpoBK8 C 

DOMOJJIJ,D CDSJ.UI8JII,HOI'O MarHIITHOro RaHaJia (n. 7), DOMSIJla8MOI'O B aa-

30P OTRJIOHSIJlll8I'O MarHRTa (n. 8). B 8TOM CJIYllae MarHRTHOe noJie HC

DOJib30B8JIOCI, H8 TOJibKO ,Il)ISI OTKJIOH8HHSI Dp0TOHOB, HO O,ll;HOBpeM8HHO H' 

,Il)lSI (jloeyCHpoBRH, ocymecTBJISI8MOa C IIOMOJJIJ,JO g,op.mpoB81IWI Ha HX nyTH 

llOJISI. IIOJI,OOHOIO IIOJIIO MarHHTHOft KBa.zuzyDOJ!bHOil JIHHsi/19/. IloJISipH3a

mISI ny'l:Ka 0Ra38JU1Cb paBHOR 0,34±o,02, aaeprim 605±9 MaB, HHT8H

CHBHOCTI, 2·106 CM-2 cex-1• 

tta.yrnax: paccemum 55°, 78°, 94°, 125° (c.n.M.), COOTB8TCTBY

DllHX ynpyroA KmteMaTHK8 pacceSIHWI HYKJIOHOB CBOOO,ll;RliMH HYKJIOH8MH, 

H3MePHJiaCb paaHOCTI, aqxpeKTOB oT MmlleHett H3 C D2 u CH 2 

(wm: C ) • CDmIOBOe cocTOSIHHe paccemmoro nYlJ:Ka npoTOHOB aa8JIH3K

poBaJioc1, C DOMOJJIJ,D i:ecceSIHWI Ha yrnepo,nHIDC IlJI8CTHHax:, pasMe!lleHirnX 

B~PK ODTliI'I8CRmC HCRp0BHX RaMep. TOJlllliffill aH8JIH3aTOpoB 6WIH BH6pa-
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HU TaRHM oelpasoM, lITOClll yroJI ¥HOroRpaTHOI'O paccesunm B HID{ He 

npeBlllll8JI 2°, H COCT8.BJI!IJIH (9,5t9,5) rp/cM2 
,It1IlI yrJIOB pacce.lIHR!l 

55°, ?8°, 940 H (5,?+4,8) rp/cM2 ,It1IlI yrJia I25°. ~TorpaiIMpoBaHHe 

npoH3BO,IO!JIOCI, B imyx B3aHMHO nepneH,nIIByJI.fIPHHX IlJIOCROCT.fDC. Kou

CTIJYKUHH ycTaHOBllli (pHc. 2) ll03BOJI.fIJ!a rrpoBO,IJ;IITI, li3MepeHR!l O.DJIOBpe

MeHHO Ha JmYX yrJiax. 

BimeJieHHe aRTOB ynpyroro p- n pacceHHHH H ynparu:eHHe pa6o

Toit HCRpoBHX RaMep OCYJ!teCTBJI.fIJIOCI, C llOMOUU,JO CUHHTHJIJI.fIIUfOHHIIX C'leT

lIHROB, BRJllO'leHHhlX no cxeMe C1 +C2 +H1-A1 u C3+C4+H2 -A2 

,It1IlI O.ItHOro H ,npyroro yrJia pacceHHHH COOTBeTCTBeHHO. C 1 I c"2. I C 31 

C 4 - clleT11mm:, perncTpllIJYJOIJlHe pacceHHHHe npoTOHll; H, n: H2 -
HeiiTpomw:e ctieTllmm, ycTaHOBJieHHHe Ha conpm1teHHHX yrJiax; A, H .A2-
ctieTtmKH aHTHCOBna.u;eHHi1, RcRJ.ll{JtiaBI11He perncTpamrro p- p pacceHHRH. 

YrJIOBOe paapemeHn:e rrpoTOHHOit BeTBli OCTa:simJio ±r0 
,It1IlI yrJIOB 55°, 

?8°, 940 R ±r,5° ,It1IlI I25°. ScW;eRTHBHOCTI, HefiTpoHHllX C'IeT'IliROB 6H

JI8 paBH8 npRMepHO IO%. PaeloTa RaHaJia aHTHCOBna.u;eHHit ROHTpoJIBI)OBa

JI8CI, ,ll;OITOJIHli:TeJII,HHMH RCRpoBHMR RaMepaMn:, pacnOJIO~eHHHMR nepe,u; Hefi

TpoHHHMli c11eT'IRR8Mli. 

IIO~TOBRa SRcnepHMeHTaJII>HOro M8TepnaJia ,It1IlI o6pa60TRli COCTO-

HJia B H3MepeHlili npoeRmrit 81 , 02 yrna pacceHHR!l Ha ,D;Be Bsa-

liMHO nepneH.JmRYJI.fIPHHX nJIOCKOCTZ, no ROTOPHM BOCCTaHaBJIHBaJIRCI> V.3 
lil f 3 ,It1IlI Rallt.I(O IO CO 6HT Rll • 

Ilpu OTClope C06HTlif1 liCIJOJII,30BaJilrICI, CJie.ny10dµre RPHTepmr: 

I. B qCHOBHOit KaMepe .I(OJilKeH HaelJIIO,D;aTI>CH e,IJ;lIHCTBeHHIDi TpeK npz 

OTCYTCTBHli TpeROB B KOHTJ)OJII,HOll RaMepe. 

2. H3JIOM TpeKa ,ll;OJIJlteH COOTBeTCTBOBaTI, llOJIO~eHHIO aHaJIH3aTopa 

(He SJieRTJ)O,ll;OB RaMepu). 

9 
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PHc. 2. CxeMa ycTaHOBKll. 

4 

I - sautHTa, 2 - ROJlJillMaTop, 3 - Mmuem, ( C D2 , C J-/2 ) , 4 - 0:c

KpDBiiie Ka.Mepi., B KOTOpi.x 8lWJ!ll3~1pDBMOCI, CIJITTIOBOe COCTOmme npo

TOHOB IJOCJie BTOporo pacceRHilR, 4 - ,nOIJOJIHHTeJII,HI,e HCKpDBUe Km.le

pu, KOHTpDJlUPOBaBmn:e pa6oTy cxeMu a11Tnc0Bna,ne1mii; C 1, C2 , C 3 , C 41 

- C'IeT1JHRn, penrcTpHpoBaBurne npoTouu; Ht, H2 - HefiTpouHue C'IeT-

1Jmrn; A1, A2 - c1JeT1J,ran auTncoBna,neunn. 

IO 

,j 
~ 
;~ 

{

I 

' 

, . 
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3. OdMepy IT0)\1IelKaT codunrn, y KOTOPL!X cyuMa npoeKl\IlTT yrJia 

pacceRHHR OOJII,rne 3° ( 0, + 92 > 3 ") . 

B cTa,nim npe.miapnTeJII,HOfi o6pa60TRH ua 3BM K C06lilTIDIM npe,nMB

JIRJmCI, ,n;OIJOJIHHTeJII,HJ:le Tpe00B8llllR: • 

I. 0TKJIOHeIDie HanpaBJieHHR BJieTa 1JaCTHIU1 B RaMepy OT yope,n

HeHHOIO no 6JI1ttaii!IIHM 200 C06HTHRM HanpaBJiemm He ,Il;OJllliliO npeBJl

maTI, yrJia 1l V = 4, 5°, onpe.n;eJIReMoro reoMeTpnei! onma. 

2. YroJI auaJIH3HPYlll!lero pacceJIHHR {} 3 ,noJIJKeH 611TI, 6oJII,me 

rum paBeH 6°. 
,, 

IlepBoe ns aTnx Tpe6oBallmi ncKJIJO'IaeT perncTpamno sapsr~euui.x 

1JacTmi;, npmne,l111JilX ue II3 M11meHu. BTopoe. Tpe6oBattne ycTauaBJinBaeT 

Hlil!tH.m1 npe,neJI no ~3 , npll KOTOpoM 06pa60TKa ,n,aeT YCTO}!lJHBlile B 

npe,n;eJiax ourn6oK pesyJII,TaTu. 

OKOH'IaTeJII,HM o6pa60TRa C06HTHH, y,n;oBJieTBOps!IO'UIDC yKa3aHHlilM 

KPHTepIDIM, IIpDBO,Il;llJiacr, MeTO,Il;OM !,laKCv!MyMa npaB.n;Orro.no61m. qJyllKIWfl 

npaB.n;ono,no6HR 3anHCUBMacr, B Bn,ne: 

L = [1 ff + A (1'3i) [ B({}2)·CIJ5'fj :t. /l(vz )·P, · !,,in p; J}, (2) 
l 

~sMepeHHR, c pa3Jlll1JHOil B3amvrnoll opHeHTamrnfi BeKTOpoB P, li Ki 
{3HaKH +,-) Il03BOJIRRYI' HCKJIIO'IHTI, B03Mo·rnue CllCTel\laTH'JeCKHe norpem

HOCTU, CBR38llHl1e C lOOTHJ)ODIWH ycTaHOBK!i! ll CllCTeMaT1I1JeCRHMH ourn6-

,Kru.m npu irnMepeunn npoemmfi yrJIOB pacceJIHIDI Ha CHHMKax. 

:,leTO.IJ: MaKCHMyMa npaB,nono,no6IDI ,JJ,aeT B03M01ltHOCTI, onpe,neJIJITI, 

.n;Ba napar.ieTpa .A n P2 • 3natJeruur ::>Tnx rrapaMeTpoB .u.mr p -n 
pacceJIHilR B!l'IliCJIRJIUCI, no (I'OJl,1YJiaM: 

Apn = (Aco2 - K·.AcH2) 1!K 
I 

Ppn = (PcDz. -K · Pc.H .. ), FR, 

II 

(3) 
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! r.n;e f< - OTHOmeHIIe 'tJHCJia C06IJTHft OT .C l-12 R 'tlRCJIY C06IJTHft OT 

CD2 , HOp.!HpoBaHHllX Ha pamioe 'tJHCJ!O OTC'tJeTOB MOHIITopa. 

B Ta6.mme l npne.n;em:1 3Ha't!eHIIR .A p11 H Ppn , IlOJIY'tleHmm 

B pe3y;r1,TaTe o6pa6own 40130 co6m1m. IIpm.1epao 'tJeTB8PTl> Bcex co-

611THft OTHocuTcR R 1rnMepemno q,oHa ( C H 2 MH C ) • 

Ta6.mma l 

(c.n.M.) 55° ?80 94° 125° 

.A pn 0,88+0,18 0,64+0,20 0,?5+0,14 O,?Ot0,21 

Ppn O,II+0,06 -0,15+0,0? -0,23+0,04 -0,30¼-0,08 

l!HcJio co6mHft 12532 5262 II386 10950 

Omnc5KH, IlOMJIMO 'IHCTO CTaTHCTR'lecmrx, BKJllU'Iam' B cec5.H norpem-

HOCTI! P1 H P3 , Y'tJeT ROTOpwc npoH3BO.n;HJICR B nponecce oc5pac5oT-

Kll MeTO,IJ;OM MaKCI!MYMa npaB.n;ono.n;o61!.8. BRJia.n; OT HeTO'IHOCTll H3MepeHl!.8 

npoeKIUrli yr;ra pacce.HHIDI c5WI oneaea MeTo.n;oM MoHTe-Rap;ro. 

Hait.n;eHH!:le saa-<JeHl!.H .A pn H Pp n 6WII! HCilOJII,30BaHH .Il)L'I yToq-

1iemm aa6opoB cpa30BHX C,IT.Bl'l'.rOB, IlOJIY'leHHl,IX B pa6oTe/2l/. 

B pe3yJII,TaTe YTO'!HeHIIR 6HJIO IlOJIY'leHo, '!TO COBOKYJlHOCTI, 3RCne-

pHMeHTaJII,HOll n:Hq,op.iamm: no N-N pacce.HHmo B aHepreTR'!eCROM 

HHTepBaJie 600-650 lllaB OilHC!lBam'C.8 Ha6opaMH <pa30Bl,IX C,IT.BUI'OB 3 n 2 

Hs/21/ co 3Ha'leHIDIMH 11 
• paBHHMH COOTBeTCTBeHHO 198,5 H 248,3 

npn 'f2 = 191. IIpn 3TOM BRJia.n; D A/1 -= )'1 -11 = 49,8 OT H3-

MepeHHl,IX B HaCTO.fl!lleM aKcnepHMeHTe sHa'!eH1m A p n cocTaBJI.HeT 

31,2. G HCilOJII,30B8JnteM 'L - KpUTep~22/ c5Wia oneHeHa Bep0RT

HOCTt OmH6I<n nePBOI'O po.n;a IlPH OT6pac!lBarum pemeHUR c (5QJII,:rJHM }2. 

(Ha6op 2). 0Ha ORasa;rac1, paBHOll 0,001%. TaRHM oc5pa30M, B npe.n;no-
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JIOJKemm o TOM, 't!TO ynpyrM '!acTl> a.MilJIHTy.n;u N- N pacceRHl!.H 

.Il)L'I COCTORHliii C L > 5 y,n;oBJieTBOpnTeJII,HO OilHC!lBaeTCR O.n;HOMe30HHOil: 

,ll;IIarpaMMOft <liefuIMaaa H Me30H006pa30BaHHe H,IJ;eT B OCHOBHOM H3 COCTO

Rllltll 3 Po,1, 2 , 
1D.i , 3 Fz,3,'t,pememi:e 2 MONteT 6m1, OT6pomeuo. 

0.n;HaRO 3aKJllU'IeHIIe oc5 O.n;H03Ha'!HOCTH g:a30BOI'O aaamrna B HCCJie,Dye

MOH 06JiaCTH aHeprntt, B 3Ha'!HTeJII,HOii CTene1m: 3aBHCHT OT npe.n;noJI01te

HHft OTHOCHTeJIJ:>HO MexaHH3Ma Me30H006pa30BaHHR. B CBR3H C 3Tl1M BO-
\ 

npoc oc5 O.n;H03Ha''IHOCTH, B03MOJKHO, Tpe6yeT ,IJ;OilOJIHHTeJibHHX HCCJie.n;o-

BaHIIii. 

T;raBa 4. l(ruKe B paMKax onpe.n;e;rermof! MO.n;eJIH nponecca MesoHo

o6pasoBaHHR neo.n;HOSHa'!HocTl> cpasoBoro auamrna MOlKCT 6m1, cJie.n;cTBH

eM HeilOJIHOTH 3KcnepHMeHTaJII,HOIO MaTepnai.!a. YcTpaHeHlie He0.n;H03Ha'!

HOCTH Tpe6yeT .n;aJII,Heil:mnx aRcnepRMeHTmnmc HCCJie.n;oBaHHil:, KOTOpHe 

He Bcer.n;a 6HCTpo OCYll{eCTBHMH Ha npaKTffite. B CBH3H C 3Tl1M npe.n:

CTaBJifleT HHTepec HCilOJII,30BaTI, y;..e HM8ID~H8CR CBe.n;eHHR O Me30H006-

pa30BaHHH RaR HCTO'IHHK .JJ;OilOJIHHTeJILHOM l1 HesaBHCHMO~ 1md.1op.1an1rn: 

npH aHai.!Ht!!e N- N - pacceRHHR. 

no cHX nop npn npoBe.n;eHHH <J"asoBoro aaairnsa y'l11THBaJI11c1, 

TOJ!bKO IlOJIHHe ce'leHHF. peaKnHft o6pa30BaHIDI 1i: - Me30HOB C no

MO[ljI,Ji) ycpe.n;HeHHHX no IlOJIHOMY MOM8HTY J IC03'1IT•mlneHTOB nor.110:ne

HHR 

'l.n = e-2Im J';L 
, (4) 

r.n:e Im dn - Mum.me '!aCTH cpasom,x C.lllll'II'OB. E coBMeCTHOM auaJinse 

n - p 0: p-p MHHIDC CBR3b ynpyroro H ueynpyroro mmarroB /\/ - N 

pacceRHIDI OCYII!8CTBJIRJiaCI, B COOTBeTCTBrrn C OTITJi'leCKOJ1 TeopeMOtt. B 

3TOM c;ry'!ae :m1rJ op.18.U,IDi o neynpyrnx npouecca:: 38.KJIJOl{eHa B nom10M 

ce..,emm BsanMo.n;eiicTBIDI Ot: 

IJ 
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Im .A(o') = /;._ 6"-t (5) 

BocllOJII,30BaBJIHCI, B03MOimOCTRMH pe30HaHCHOH MO;neJIU, npe;nJIOllteH

HOH MaH;neJII,[IJTaMOM, MH C ueJII,IO YMer-u,memm HeO.n;H03Ha'IJHOCTlI B BHilOJI

HeHHOM pa.Hee q:aaoBOM aHaJIH3e p- p pacceRmm nplI :mepr.im 640 MaB 

1241 lICllOJII,30BaJIU ;nonOJIHHTeJII,HO 6oJiee ;neTaJII,HHe xapaKTepHCTHKH 

Me30H006pa30BaHrut: BRJII01IHJil'I B aHaJIH3 Hap!l,ny C IlOJIHHMH cetJeHID!MH 

o('lt~pn), 6"(1t~c1 ) 1 6'(Jt0
, f P) ,JJ,aHHHe 06 yrJIOBHX SaBHCHMOCTRX 

:nmI41epeHUHaJII,Hl:llC cetJemtit I&' ( Jr -t P n) , -f1Jf ( 'it O P P) · 
Bcero BMeCTe C ;naHHHMH 06 ynpyroM pacceRH.lffl paccMaTpHBaJIOCI, 

JIO aKcnePHMeHTaJII,HHX TO'leK. 

B pesyJII,TaTe aHaJIHSa OKQ3aJIOCI,, 'ITO HCilOJII,30BaHHM :UOllOJIHlI

TeJII,HBJl HH4JOJUauruI o npoueccax aeynpyroro Baamo;ne~cTBM ae;nocTa

TO'lHO BeCOMa no CpaEHeHmo C lIHqx>:(UaUHeil 06 ynpyroM p -p pacce

RHlUl:: 'IHCJIO pememrl\ He YMeHI,illHJIOCI,. MHRMHe tJaCTlI qiaSOBHX C)J.BHI'OB 

CTWIH 6oJiee onpe;neJiemm H, IlpaRTH'leCKH, Hatt;neHH O.n;H03Ha'lHHM 06-

pasoM; HX OmH6KH YM8HI,IllHJIHCI, npm,r!epHO B )J.Ba pasa, HO ente :UOBOJII,

HO Bemum H :UOCTRram 2-4°. YrJIOBHe pacnpe;neJieHM 'A+, D - Meso

HOB xopomo OllRCHB8lO'l'CR BCeMK Ha6opm,m R npe;ncKasliB8JOTCR c BHCO

KOA TO'lHOCTI,lO. 

EcJIH I'OBOpnTI, 0 llJiaHRpoBruum 8RcnepRMeHTOB, TO ,It1IIl ;nocT.ne

rum 6oJiee O.n;HOSHatJHWC pesyJII,TaTOB q>asOBOI'O aHaJIHSa p - p pa.cceR

mm JKeJiaTeJII,HO npoBeCTR npeuKSROHHHe lit3Mepemm ~peHUHaJII,HHX 

cetJeHd ynpyroro pacceRHRR -9! B oCSJiaCTR yrJioB 3°-2a° (c.n.11.), 

npo;nOJIJKRTI, R3MepeHM napaMeTpa. D B oCSJiaCTlI 6oJII,mHX yrJIOB. JKe-
PP 

JW.T8JII,HO TaRJt8 HSY'IJHTI, xo;n yrJIOBOI SaBRCHMOCTR R08@1HUH8HTa C Kp 
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B o6nactH rn°-eo0 (c.u.M.). Bee 3TH uai,rnpemrn Moryx cy111ectBeHuo 

llOMO'II, B npoBe;neHHH O.n;H03HatJHoro qia30BOI'O auamrsa. 

B rJiaBe 5 paccMOTpeaa :,mepreTHtJeCKM 3aBHCHMOCTI, 

cpa30BlilC C)J.BHI'OB C HCllOJII,30BaHHeM pe3yJII,TaTOB pa6o✓25-29 , 17/. 
IloKasaHo, 'ITO pesyJII,TaTH (fasoBOro aHamrna npu aHeprHH 630 MaB Ha

XO;lI,llTCR B Y:UOBJI8TBOPHT8JII,HOM corJiaCllra C 3HepreTHtJeCKOH 3aBHCH

MOCTI,J!) d C £) , noJIY1IeHHoll B o6JiaCTH aHeprnii 23-400 MaB. 

PaccMOTpeHa TaKllte B03MOlltHOCTI, OllHCaHM 3HepreTH'l8CKOH saBH

CHMOCTH ¢asomnc C,Il;BHI'OB B HHT8PBaJie 23-330 MaB c IlOMOITII,IO noTeH

UHaJia, saBHcm11ero OT CRO.poCTH, B Mo;neJIH O.n;H06030HHOI'O o6Mem/3D/. 

YCTaHOBJieHO, 'ITO, ecJIH ytJeCTI, o6MeH ,IJ;BYMfl nceB;noCI<aJIRpHl,lMH M830-

H8MH 'Jf • ti • BeKTOpHblMH f . w . II O,IJJIHM rHllOTeTW?eCRHM 

CKaJIRPHHM MesoHoM $ 0 
, MOlltHO ;nocTHtJI,·I<atJecTBeHHO y;noBJieTBOPH

TeJII,HOro ommaurut ¢asoBHX C,IJ;BIIroB c L > I. 

3aKJIIO'IeHHe. C¢o:(UyJil!pyeM OCHOBHRe pesyJII,TaTR ;nuccePTaUHH. 

I. IlpH :meprnRX HaJI8Ta.JOOlHX H8HTpoHOB 630 H 200 MaB HSMepeHH 

OTHomeHM ce'leHmi o6MeHHRX n - d H n - p pacceRHHH. M'aMepemm 

npoBe;neHH C TO'IHOCTI,IO 2-t6% II ll03,llllee H8JJJJIH ll0,IJ,TBep7it;ne1me B pa6o

Tax, BHilOJIH8HHh!X B EePI<JIH H Po'l8CTepe. PesyJII,TaTL! l'I3Mepemrn npn 

3H8prllra 630 M3B ,naJIII B03MODIOCTI, npoBeCTH nePBWi COBMeCTH!ill ipaao

BRH aHaJilI3 n - p ll p-p ,JJ,aHIIIDC B TO!i o6JiaCTlI :rneprmi 

(~ 630 MaB), r;ne ynpyroe pacceRHHe conpoBmK;naeTcR npoueccoM HH

TeHCHBHoro M830H006pa30BaHM. PeayJII,TaTH 3TOro aHaJilI3a IlOCJIYlKHJIH 

OCHOBOft .,Il)IB llJiaHHpOBaHIDI 6y,IJylllIDC a1<cnepmAeHTOB. 

C llOMO[Jll,IO .IlFUIHIDC, llOJIY'l8HHHX npII 3H8prHH 200 MaB, oue-

HeHa TO'lHOCTI, pactJeTOB, npoBO,D;lIMHX B HMilYJII,CHOM npH6JilI~8HlllI ,Il)llI 

sa;na'l paccemnm Ha cJia6o CMsrumoii 'lacTHUe npH MaJIUX: aHatJeHIIRX 

nepe;naBaeMoro HMnYJII,Ca. 0Ha cocTaBHJia ~ 6%. 
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2. C neJIJ,D ycTpaHeHIIJt H80,Il,H03Ha'l!HOCTH ¢a30BOI'O aH8.7IH3a IIJ)H 

::rnepnm 630 MaB 6WI CllJirump0BaH ,IJ;HCKpHMmmpyllllllirli i¾RCll8JmM8HT. 

Cos,u,aHa YCTaHOBKa, BltJil!JtlanitWI CllCTeMy CroIBTWIJUinHOHHHX 

CtJ8TtJHKOB H HCKp0BUX KaMep, ;rr.7lSI npoBe;o;emm 8RCll8JmM8HTOB no Tpoit

HOMY paccesmmo. CqJOp,mp0B8H nyt!OR npoTOHOB C llp0]JpJII,HOi1 llOJmPH3a

.:nHei1. 8Hepnm np0TOHOB B ny,me paBHa 605±9 MaB; n:HTeHCHBHOCTl> -

2•1□6 cM-2 cex-1 ; nompn:sartWI _: 0,34±□ ,02. H8llJ)8l3J1eHHe IIOJISll)11sa

D;1m OTHOCHT8JIJ,HO mmyJIJ,ca llp0TOHOB M011teT ll3Merurrl> 3HaK. YcT8HOBRa 

II03BOJmeT llp0H3BO,IJ;HTI, n:SMepeHWI 0.n;HOBpeMeHHO Ha "PJ3yx yriax paccea-

mm. 

3. B:imoJIHeHH HSMeperum napBMeTpa Bom,ipeHinTeffHa .A H llOJm-

PiJSaD;lm B p- n paccemnm npn: aaepnm 605 MaB: 

A (55°)=0,BB±o,IB; A (?B0)=□ ,64±o,20; .A (94°)=□ ,?s±o,!4; 
.A (I25°)=0,?o:to,2I; P (55°)=□ ,II±o,06; P (?8°)=-0,!5±□ ,0?; 
p (94°)=-□ ,23io,04; P (I25°)=-□ ,3o±o,OB. 

4. PeaynTaTH HSMepem .A p n H pp n llOSBOmtml HCRJmlmTI, 

O,Il;HH HS HBOOJ)OB <paSOBHX C,nmn'OB, CYlll8CTBOBaBIIIHX paHee B qiasoBOM 

aaa.mse N-N paccemum npz aaepnm 630 MaB. T81U!M o6pasoM, 

Bll8Pl3He O.n;HOSHa1Uio OIIpe;o;eJieHa aMDJm'l'Y;D;a ynpyroro HYKJIOH-HYKJIOHHO

ro paccemnm llPH ,nrumoft aHepnm. &ro sBMmeHn:e cJie,eyeT pacCMaTPH

BaTl>, O.n;HaKO, C T01IBOCTI,D ]Jp npe'AIJOJIOEemrll OTHOCHT8Jll,HO cnoco6a 

~eTa Heynpyrmc nponeccoB. 

5. C;o;eJiaaa nonmxa B pm.max MO,IteJIH Mat1,IteJII,111TaMa HCIIOJII,SOBaTl> 

,JlfillHH8 0 nponecce M8SOH006pasoB8.IU!Sl B (pSSOBOM 8H8JIHS8 p- p pac

cearum IlPH aHep:nm 640 MaB. Il0Ra98HO, 'ITO T01IBOCTI, 'AaHfWX O llOJI

ma: ce11emmx H yI'JIOBHX pacupe;o;e.nerumx 1f +, o - Me30HOB B paCCMaTPH-
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Baeuou cnyqae He~ocraroqaa ~na .JtHCKpHimHa~H pemeHHM H RHmL no

aBonaeT npHuepHo B ~Ba paaa yueHLmHTL norpemHOCTH B onpe~eneHHH 

MHHMUX 11acTei1 qiasOBUX C,Il,BHI'OB. 

6. PaccMOTpeaa 8HepreTH1I8CKaJI saBHCID.IOCTI, qiasOBUX Cl1J3HI'OB 

N-N pacceHHHH B HHTepBaJie :rnep:rnfi 23-t630 MaB. IloKasaHo, tJTO 

pesyJil>TaTH qiasoooro ruiann:sa npH auepnm 630 MaB HrutO,IJJITCSI B y;o;o

BJieTBOpn:TeJII,HOM COTJiaCHH C 8HepreTH1I8CKOH 3aBHCllMOCTl>D, 

IlOJJY118HHOff B 06.naCTH 8Heprmi 23-400 MaB. 
. ~ 

IloxaaaHO TaKJKe, tJTO C IIOMO!lll>D ll0T8H~ana, 3aBHCSil!l8I'O OT 

CK0p0CTH, B MO,ll;8Jlll: O;o;H0603~HHOI'O o6Meaa MOlltHO ;o;a.Tl> RatJeCTB8HHO 

Y'AQBJI8TB0pn:T8JII,HOe OII.11:Carute 8HepreTifll8CIWH saBHCllMOCTH <ra30BLIX 

c,IOmroB c L j. I B aHepreTH'leCROM HHTepnane 23-330 MaB. 

7. B CBSI8ll C T8M, tJTO nOJiy1J8llHM O;o;H03HatJHOCTI, onpe,n:eJieHHSI 

B.MIIJIHTY.n:H N-N paccestHHSI D HSBeCTHOii cTeneHH saBHCHT OT ROH

RpeTHHX npe'AIJOJIO~eHmi O MexaHH3Me M830H006pasoBaHHSI npH 8Heprnmc 

600-660 M:rn, ,nan1,aefi1IIHe n:cc.ne,n:oBaHIDI N-N nsali!Mo,n:ellcTBHSI npH 

BTHX aaeprnmc ne.necoo6pa3HO BeCTH Rax no .nHH.im npone,ne1rnst q;asoBo

ro a.HanHsa nPiJ 6oJiee 06·11eM u cTporoM cnococ5e ytJeTa Heynpyroro 

KB.Hana, TaR H no JIHHHH aKcnepHMeHT8JII,HOI'O onpe,ne.nemm HOBIL< no

JIJ1pttsam-ro11Hmc napaMeTpoB. l111TepecHO TaRllte paClllIIPHTI, 06.naCTb lI3-

MepeHIDJ y~e onpe,neJISIBmHXCR napaMeTJ)OB, a D HeROTOpux CJIY'IaSIX npo

BeCTH HX YTO'IHeHHe, B }W'IeCTBe npm.1epa MOltHO yRa3aTI, Ha ne.necoo6-

pa311ocTL npoBe,nemm c.ne.ny10"111rx omrron: n:sMepemie n0Mpn:sa1.um B 

n - p pacceHHHH Ha yr.nax D panone 120° ( C. U,M.)' C TO'll!OCTI,!O He 

xyllte 0, 02; npeUIDlIOHHl!e H3M8p€HHSI ,m(g•epem.manLHUX cetJeHIIii ynpy

roro p -p pacceSIHIDI' D 06.naCTH yrJIOB 3o -20° (c .n.M.); H3MepeHHe 

IIapaMeTpon D 11 p H D pp npn 60.nMmx yrJJax paccemum ( --.. 150° 

c.n.M.). ,Ke.naT8JII,HO J13ytJHTI, TaRJlte xo.n yrJIOBOf 38BllC'.1MOCTH l<03@H-

cpp 
nn:eHTa ttp B 06JI8CTH rn°-so0 (c.n.M.) • 

17 



i 

I 

I: 

JIHTEPATYPA , 

I. JI.,U.Ily3m{OB, P.M.Plla.u;m1, H.A.CMOJ)O.u;mICRlifi. m~ 32, 592 (I95?). 

2. P.H.3yJII,xapneeB, H.H.CHJmH. m~ 45, 664 (I963). 

3. H.EHcTplllJ;IGlli, P.H.3yJII,RapH88B xm 45, II69 (I963). 

4. L.S.Ashgirey, N.P.Klepikov, Yu.P.Kwnekin, M.G.Mescheryakov, 
s.B.Nurushev, G.D.Stoletov~ Phys.Lett. E,196(1963). 

5. JI.C.Alltrnpeil, H.II.Kn:emnt0B, I).II.KYMeIDIH, M.r.Me111ep.1IROB, 

C.E.HypymeB, r • .U.CTOJISTOB. JKST~ 46, I0?4 (I964). 

6. N.Hoshizaki, s.Machida~ Prog.Themr.Phys. _s2,44(1963). 

7. Y.Hama, N.Hoshizaki. Prog.Theor.Phys. 2.1,609(1964 ). 

8. IO.M.Kasap:rmoB, B.C.KHceneB. Mez:~apo,IJ;HM ROH~epemnm: no 

qJH3HK8 BHCOimX aHeprmt (I962). ieHeBa. 

9. 10.M.KaaapnHOB, B.C.KHceneB, H.H.CKJmH. 

IlpeIIpHHT OIDU1 P-I22I; .Ir.y6Ha (I963). 

ID. 10.M.KaaapnHOB, B.C.KHceJieB, !3T~ 46, 797 (I964}. 

II. Jl.H.Jlanrozyc. Jtm~ 32, ·r437 (195?). 

12. D.M.Kaaap:rmoB, lO.H.Cm.!OHOB. E:IT~ 43, 35 (1962). 

13. B.C.KHceneB, B.E.~MmH. JK9N 32, 962 (195?). 

14. B.C.KHceJieB, K.O.UraHecm1, P.A.Iloae, B.E.!Urul:r:rm. 

A9T~ 35, 8I2 (I958). 

15. D.M.KaaapnHOB, ~.Jlerap, A.~.IIRcapeB, IO.H.Cm&OHOB, 3.HHOYT• 

H~ !, 567 (1966). 

16. D.ro.KaaapHHOB, H.H.CHJmH. lKSN 43, 692 (1962). 

I7. C.M.EnneHDRWI, JI.H.rnoHTH, D.M.KaaapmioB, B.C.KxceneB. 

E9T~ 59, !049(1970). 

I8. M.r.Me111ep.1IROB, D.Il.KyiteRHH, C.E.HypymeB, r.,U.CTOJISTOB. 

ATOMH. 3Hepr. 14, 38 (I963). 

18 

I 

I9. B.H.,llammoB, O.B.CaBtJ:eHxo. Ilpn6opb! H TexH. axon • .J, I7 (I959). 

20. H.EHCTPHIOOIH, <Ii.Jierap, IIpenp:rmT onmr 2028, .Ir.y6Ha (I865). 

21. IO.i,I.HasapHHOB, B.G.JfuceJieB, A.:.!.P03aHOBa, H.H.Cu.mrn. 
Hm, 2, 340 (1968). 

22. A.Pazman. Preprint E5-3775, Dubna (1968). 
A.Pazman, S.I.Bilenkaya, J.Bystrick,y, Z.Janout, Yu.M.Kaza
rinov, F.Lehar. Czech.J.Phys. 1319,882 (1969). 

23. B.r.BoBtJ:eHxo, P.H.SyJI:r.xapHeeB, B.C.KnceJieB. 
i3T<Ii 58,825 (1970). 

24. P.H.3ym,xapHeeB, B.C.KiroeJieB, B.C~Ha~e~.IJ;HH, B.H.CaTapoB. 
-rrpenpHHT owrn PI-4155. 

25. IO.M.KasapHHOB, B.C.KHceJieB, B.H.CaTapoB. 

IIperrPRHT owm P-I553, ,IJy6Ha (1964). 

26. 10.~-l.Kasap:rmoB, B.C.KHceJieB, B.H.CaTapoB. 
13T<Ii 46, 920 (1964). 

27. 10.M.KasapnHoB, B.C.RHceJieB, IO.H.CI!!MOHOB. 

IIperrpJtHT OHf:11 P-224I, ,Ily6Ha (I965). 

28. iO.M.KasapHHOB, B.C.RnceneB, ro.H.CHMOHOB. H<Ii g, I095(I965). 
29. IO.i'il.J{aaapuHoB, B.C.KnceJieB, H.H.CWJJIH. 

30. B.B.Ea6HRoB, B.C.RnceJieB. HsBeCTIDI AH CCCP XXXII, i 4, 

556 (I968). 

PyROilHCI, noc:rynmra B US).taTSJI:&CRHit 0T).t811 

JO uap:ra 1971 ro~a. 

19 


