
I 

! 
;. 

15-" }o5" 
OB'bE,lll1HEHHY0 MHCTMTYT H,l\EPHhlX MCCJIE,l\OBAHHA 

JIAEOPATOPl1H HilEPHbIX ITPOEJIEM 

1 - 6233 

T .,l1;.BJI0XHH~eaa 

t1CCJIE,l1;OBAHl1E ( (( N ) - 83Al1MO,l1;EMCT8l1H 

TTPM 3HEPrl1HX 339 M38 l1 11, 7 r3B 

C noMombm 80,l1;OPO,l1;HOM l1 ~EMTEPMEBOM 

TTY3hlPbKOBhIX KAMEP 

Cne~HaJibH0CTb 040 - 3KCnepHMeHTaJibHaH ~J13HKa 

.A BTOpecpepaT /lHCcepTa1\HH . Ha COHCKaHHe yt:leHO~ cTeneHK 

KaH)lH)laTa !pK3HKO-M aTeMaTK\leCKHX Hayx 

( ilnccepTaunH 11pm1ca11a 11a pyccKoM 5131,1Ke) 

ily611a 1972 



Pa6oTa BmIOJIHeHa B Jia.6opaTopm-sr,nepmnc npo6~eM 06$e,JJ;l![

HeHHoro llHCTHTyTa sr,nepHIDC ncc~e,IJ;OBaHHli. 

Ha.y'IBI,lii ,PYKOBO,JJ;l![TSJI&: KaH,JJ;l![.TI,aT (JJll3llKO-Ma.T6Ma.Tll'I6CIG!X 

Hay-K ].l.HeMSHOB. 

- Oqlli!U[aJII,HHS OllllOHSHTH: 

~OKTOp (!lli3llKO-Ma.T6MaTll'I6CKHX Hay-K r.A.]SKCHH, 

,IJ;OKTOp (!lli31IBO-MaT6MaTll'I6CIGIX Hay-K B~A.Mell!SpmtOB. 

_B6.DYlll66 Hayl:!HO-llCC~S,ll;OBaTeJI&CKOe YtJpelK,!l;eime: 

fuiCTHTyT qlll3HKH BHCOIDIX 8Hep:rafi, r. CepnyxoB. 

; 

ABTopeqiepaT IE,30CJIB.H n n I972 r. 

3amaTa COCTOHTCH n n I972 r. 

Ha sace.rr.amm YtieHoro coBeTa Jia.6oIE,TOpm smepHmc npo6JieM 

OMffiI. 

C ,JJ;l![CCSPTa!U[Sft MOlltHO 03HaKOMIITDCH B 6n6.mIOTeKe 

06$6,JJ;l![HSHHOrO llHCTRTYTa smepHUX ncc~e,IJ;OBaHllft~ 

Ytielillft ceKpeTap!, COBeTa 
KaH,JJ;l![.TI,aT (!lli3llKO-Ma.TSMaTll'I6CKHX Hay-K 
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1 - 6233 

T .,ZJ;.B;mxmn~eBa 

J1CCJIE,ZJ;OBAHJ1E ( rt N) - B3AJ1MO,ZJ;EMCTBJ1H 

TTPJ1 3HEPrJ1HX 339 M3B J1 11, 7 r3B 

C ITOMOmbID BO,ZJ;OPO,ZJ;HOM J1 ,ZJ;EMTEPJ1EBOM 

· TTY3hlPbKOBhIX KAMEP 

CneQHa~bHOCTb 040 - 3KcnepHMeHTa~bHaH ~H3HKa 

A BTope¢epar .z111ccepra111111 Ha co11cKau11e yqeuoll creneu11 

KaH,llK,llaTa 4'H3KKO-M aTeMar11qeCKHX uayK 

(llnccepTaun.11 HanncaHa Ha pyccKoM .11ab1Ke) 
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Oiulon J/l3 ueHTpam,Hmc 3aAaq 111l31/lRll 3R8M8HTapHllX qacTllU ffB

M8TCff lll3yqeHJ/le M830H-HYRROHHoro B38.HMOA8HCTBliff. Co3~aHJ/le ycRo

PlllTenen Il03BORHRO npOB8CTH 3Rcnepl1M8HTam,mrn J/lCCR8AOBB.HIUI pacceff

HM M830HOB Ha HYRROHax B AHaila30He OT CaMIDC Mam;x . 3HaqeJurti 3Hep

rd nepmqmnc qacTllU AO ?O r3B, Ham~onee IlOAPOOHO llCCR8AOBaHO 

B3al/lMOA8llCTBJ/l8 I1-M830HOB C HYRROHaMH. O~aRO BOnpoc O AHHaMURe 

npouecca no-npemHeMy.ocTaeTCff OTRPHThlM. BBllAY OTCYTCTBHH CTporoil 
' -)~ 

T80Plllll aAPOHH!:lX B38.HMOA8llCTBHH anaRH3 3RCnepHMeHTaJII,HIDC AaHHl:lX 

npoBOAHTCff C IlOMOlltbID ~eHOMeHonorH'!eCRIDC MOAenef.i, Il03B0.11.RIOU1IDC BH

.ffBMTb o6ume 3aROHOM8PHOCTH. 

HaCTO.fI!Ilaff AHCCepTaurur IlOCB.fI!IleHa lll3yqeHHID TIN -B3aHMOA8MCTBHff 

nplll AByx pa3.1mqnmc 3Heprrui:x:: 339 M3B n 11,? r3B. OCHOBOli 1/lCCne~o

BaHHff nocny,imnH ABa 3RCnepHMeHTa. IIepBHil H3 HIDC npOBOAHRCff C no

MOlltI>ID BO~OPOAHOll ny3upbROBOH RaMepn Ha BH8lllH8M nyq1<e n--M830HOB 

c1mxpoumrnoTpOHa Jia6opaTOPHH M8PHHX npo6neM OM.fill. B 3RCneplllM8HTe 

1/lccneAOBB.ncH Mano1rnyqeHHHi1 npouecc PB.AlllaUHOHHoro pacceHHHff n--Me-

30HOB Ha npOTOHax, a Taume peaRUHH po~eHHff Il-M830HOB. BTopott 

OilHT 61,m llOCTa~neH C U8JII,ID HCCJ18AOB8.Hliff (Il+ d )-B3ali!vlOA8llCTBllff 

npH 11,? r3B. AcneRTH 3TOro J/lCCR8AOB8.HJ/lff qpe3Buq1IBHO pa3HOOdpa3-

HH. B nacTo.mneii pa6oTe ocnoBHoe BHHMaHJ/le y~eneno H3yqenmo peaR

UHH 11+ 11. - p TI+rr- li M8TO~llltieCRHM BOilpOCaM, CBff3aHHhlM C J/lCilOJII,-

30BB.Hli8M A8llTepl/leBott Millll8Hlll • 

.I(RccepTaUHff COCTOJ/lT J/l3 4 rnaB. 

B nepBOll rnaBe ~ano RpaTKOe Olll/lCaHJ/le 3RCnepl/lMeHTaJII,HOH ycTa

HOBRJ/l, nyqKa n--M830HOB Ill 06111ett CX8MH o6pa60TRJ/l ~aHIIHX D 3Kcnepn

M8HTe no J/lCCR8AOBa!OOO (Il~p)-B38.IDAO.liei-icTBM npH 3Heprrui: 339 M3B. 

3RcneproAeHT npOBOAHRCff H~.nyqKe n--M830HOB CHHXPOUl/lKROTPOHa Jia6o-
;., ~ 

paTopnn M8PHllX npo6nci.1, ?6'.!>8AHH8HHOro HHCTHTyTa M8Plll:lX J/lCCne,n;o-

BB.Hd. PerHCTPlllPYID111HM npH6opoM CJIYlltJ/l}l[l 25-caHTJ/lMeTpOBaJI BOAOPOA-

J 



Ha.JI nyahlpbROBall RaMepa/I/, noMemeHHM B MarHHTHOe none 12,12 R3 • 

Heo,nHopo,nHOCTb MarHHTHoro noJIJI no 06'I>eMy RaMephl He npeB!11IlaJIB. 1,5%. 

IlytIOR Il-Me30HOB OT-BHyTpeHHeH MHmeIIB aHanH3HPOBaJ!Cfl no HMnym,caM 

. pacceHHHHM noneM YCROPHTeM, a TaRlKe ,nonoJl.HHTeJII,HHM OTRJlOH.lIIOIIIID,! 

MarHHTOM c yrJIOM OTRJlOHeHHfl 10°. Cpe,D;Hee qHCJlO qacTHU, BBO,ll;HMIDC B 

RaMepy 3a UHRJl pacmHpeHHH, COCTaBnHRO 10 ¾- 12. 3HeprHH n~a TI -

Me30HOB, onpe,neneHHM no RPHBH3H7 nepBHqHmc TpeROB H ycpe.n;HeHHM 

no BCeM ceaHcaM 3RCilOHHPOBaHHfl RaMepu, paBHMaCb {339±12) M3B. IlpII

MflCb fl -Me30HOB B IlytIRe COCTaBMna (4,5±1,5)%. 

B RaMepe perHCTPHPOBaJIHCb cne.nyro!llHe nponeccH: 

n- p - Ir p (I) 

n- P - Ir Pf (TI) 

n- p - n- p n° (III) 

n- p - n-n+n {IY) 

ICp -n-n+0n {Y) 

n- p - n° +n 
Le+e-,r 

(YI) 

n- p - n- p e+e- ( 0 ) {YTI). 

B peaym,TaTe HeCROJII,RIDC ceaHCOB 3RCilOHHpOBaHHfl RaMepH B n-

Me30HHOM IlytIRe 6HJ10 nonytieHO 400 THC~ CTepeoipoTorpaqJHH. IlneHRa 

npocMaTpIIBaJIB.Cb Ha MIIRpoipoTruc 5 TIO-I~ PerncTpHpOBaJIHCb roe ,D;Byx-

H qexupexnyqeBue co6HTHH. 3qlpeR~.BHOCTb ,D;BonHoro npocMoTpa 

COCTaBMna 99,8%. Bcero 6HJIO aaperHCTPIIPOBaHO 15 THC~ 3Be3.n;. nJIJI 

II3MepeHml: OT6HpaJIHCb co6HTHH, y.n;oBJieTBOPflID!llHe PH.ny reoMeTp~eCRIDC 

RPIITepHeB, ROTOpue o6ecneqnBanH xopomyro ToqHQCTb II3MepeHml:. 

Heynpyrne C06HTHfl onpe.n;enflJIHCb no OTRJlOHeHIIID OT RIIHeMaTIIRH yn
pyroro pacceHHIIfl. Mepoi'i OTRJlOHeHM CnyJKIIJIB. BeJmqHHa: 

2 In 2 Cl 2 
O=(~) + {..A]!_) , (1) 

J 6.c,rp 6A{} 

r.n;e ~ tp - OTRJlOHeHIIe OT ROMnJiaHapHOCTH, fl {) - OTRJlOHeIIBe OT ROP

peJUIIUill yrnoB paccefllllifl n-- MeaoHa n npoToHa B ynpyroM nponecce; 
4 
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2 2 
~Ip , 6L1 a - ,D;HcnepcHH COOTBeTCTBYIOlllHX ne,mqnH. 

Pacnpe.!(eJleHIIH ynpyrnx C06HTml: no BenHqHHaM ~ (fJ H .C. fJ -XO

porno onHCilBaIDTCfl rayccOBCRHMII RPllBHMH C neHTPOM Bo, TaR qTo Be-
2 2 

JllfqHHa p cne.nyeT ;t - pacnpe.neJieHHD C ,IIBYMJI CTerreHJIMH CBOClo-
• 2 

.nu. Co6h!THe cttHTaJiocb HeynpyrHM, ec,m p > 16,o. 'l'aRm,1 o6paaoM, 

6h!Jl0 Bhl.n;eneHo 1500 HeyrrpyrHX C06HTHH. IlpHMeCb ynpyroi peaRUHH He 

npeB!11Ila.na 0,2%. 

Bee Heynpyr11e COClHTIIfl .n;~~ II3MepMHCb Ha CTepeopenpoeRTOpe. 

nM BOCCTaHOBJieHIIfl IICTIDIHOH npocTpaHCTBeHHOH RapTHHhl H onpe.n;ene

HHH HMnyJII,COB qacTHI.:( IICnOJII,30BaJiaCb reoMeTp11qecRa.JI nporpaMMa "TRE

PANG " 12
~ 0Ha ycTpaHHJia CHCTeMaTHqecRHe omII::5RII, CBJI3aHHhle 

C yca.IU(OH nJieHRH, npeJIOMJieHHeM B Bo.n;opo.n;e, ROHII'IeCRHM penpoeUHpO

BaHHeM H TOPMOlKeHHeM qacTIII.:( B cpe.n;e, H BIB!UCMJIB. !l!CTHHHhle 3Haqe

HHfl HMnyJII,COB, 3Heprntl H yrJIOB BHJieTa Bcex BTOpnqHhlX qacTHI.:(. naJII,

H8HillHH o6cqeT co6blTHi1 npono.n;HJICH no jd - nporpaMMe ( 1C- f d ) 

_B Tpex rHnoTeaax, COOTB8TCTBYIDillllX peaRUHHM II, III, IY. IIOJiytieHHble 
2 . 

3HaqeHM j CJiy)KHJIH .n;Jifl H,D;eHTl'IqJHRa[(HH peaRUHii, a RHHeMaTII'IeCRHe 

napaMeTphl C06b1TM, "no.n;npaBJI8HHHe" B peaym,TaTe ipHTHPOBaHM, HC

nom,aoBaJIHCb aaTeM B qinanqecROM anaJIHae. 

TJiaBa II. B § 1 3TOtl rJiaBil .n;aeTCfl oClaop 3IWnepHMeHTaJII,HhJX 

.D;aHHhlX Il OCBemaroTCfl pa3JIHqHh!e acneI(Thl HCCJI8.D;OBaHM peaRI.:(HH 

n-p :- II-pf {II). 

IlepBh!e CBe.n;eHHH O pa.n;HaUHOHHOM pacceHHHH II-Me30HOB Ha npo

TOHruc 6~J}P! noJiytteHh! B padoTe /J~ Peaym,TaTh! .n;am,Hei1rnnx HCCJie.n;o

BaHHil np~B8_.11;8Hhl B Ta6nnue 1 • 

06!1lHH Cnytiai:i pa,D;HaU110HHOrO pacceflHHfl 6h!Jl paccMOTpeH Jioy /II~ 

ABTOp noRaaan, qTo npH MaJihlX 3Hepr~ ncnycRaeMIDC O -:-RBaHT_OB 

noJIHim MaTpHqHim 3.lleMeH_T nponecca Bh!pa1KaeTcJI qepea qmanqecRH Ha-

6nro.n;ae1v1ue B8JIII'IHHH - aMilMTy.ny ynpyroro pacceHHM Hee npo11ano.n;

HyIO no IlOJIHOH 3Hepr:im. 

5 



Ta6Jmya 1 

ro.n: Jia6o- Tim 3Heprrur 1IRc- Cc1vma paTO- nepBa'I- JIO 

1962 

1963 

1964 

1964 

1965 

1968 

1968 

prur peB.RUUII HUX Me- ciry-
Kr> 6[MO] 30HOB qaeB 

(MsB) 

.I{y6Ha rr-p -irpr 340 8 100 MsB 0 09+0,03 
• -0,06 4-

UEPH n+p -n+op 300 18 50 MsB 0,22±0,05 5 

.I{y6Ha n-p -n-pr 339 39 70 M:rn 0 17+0,06 
• -0,04 6 

Bproc- n+p-n+pr 500 8 0,09±0,03 7 cem, 

.I{y6Ha rr-p-rr-p 0 338 84 60 MsB o 16+0,05 
' -0,03 8 

CaRJie Irp-II-Pf 720 12 75 M3B 0,19±0,06 9 

.I{y6Ha rr-p --rr-pr 339 146 40 M3B 0,16±0,02 .naHHaJJ r-
60Ta<10 ~ 

B ~6oTax/121pa.n:nai:moHHoe pacc~mme Il-Me30HOB paccMaTpHBaJIOCb 

B paMKax CTaTH'ISCKOtt MO.n;eJIH. PeJillTliBHCTCROe paccMOTpeHHe peaRrmH 

(IT) npn 3Heprlm 340 M3B 6HJIO npoBe.n;eHo B pa6oTax!~3- 151. ABTOPH no

Ka3aJIH, 'ITO aHaJIH3 lKSCTROtt qacTH HMnym,cHoro cneKTpa WOTOHOB 

(K(> 150 MBB/c)• Il03BOJllieT OUSHIITb KOHCTaIITy (<)3Il)-B3aHMO.n;eiicT

BIDI. 3Ta KOHCTaHTa oneHHBaJiaCb B paMRax Mo.n;eJieii BeHeUUaHO Ii B8KTOP

HOii .n;oMIDiaHTHOCTii16- 17/~ a TaRge Ha OCHOBe .n;aHHwc no ~OTOpom.n;eHIDO 

/l8~ HeKOTOpHe aBTOpH OU8HliBaJIH KOHCTa.HTy 03IT-B3aHMO.D;8HCTBWI, HC

nom,3yR aJire6py TOKOB Ii rmroTe3y qaCTH'IHO coxpaHH!O~erocR BSKTOPHO

ro Toxa/19/. OneHRII HOCHT BecbMa npn6JIHmeruru:lt xapaKTep H sHaqeHWI 

BepxHero npe.n;eJia KOHCTaHTH KOJI86JIJOTCR B .n:aanasoHe: 0,03+2. 

--• 3.n;ecb :a B .n;am,HettmeM Ko - m.mym,c WOTOHa B C.J:l.R. 

6 

B §§ 2,3 r.naBH IT OilliCHBaeTCR a.n;eHTHqJHKarmn peB.Rrmii (IT) a 

(ill) Ii onpe,l{e.lUIIOTCR HX cetJeHIDI. OcHOBHaJJ TP,J.n;HOCTb II.n;eHTHWHU!iPO

BaHRH COOHT.irll (IT) 38.l(JllOqaeTCR B OT.n;eJieHHH RX OT ynpyroro npouec

ca ll OT npouecca (ill). PeB.RnaH C acnycKaHHeM 3JI8KTPOHOB (YI) OT

.n;eJIHeTCR BH3yam,no no HOHH3armH BTOPll'IHWC TpeKOB. Co6HTHR c pom

.n;eHReM n± M830Ha O.D;H03Ha'IHO OT.1{8JimOTCR OT co6HTHii (IT) II (ill) Ha 
2 . 

OCHOBaHRH / - KPHTepHR, BH3yam,nofi oneHKH ROHH3aUHH noJIOlKRTeJII,-

noro Tpexa H no cooTHomenmo npo::5era nnMnyJibca rioJiolKHTefilHOii qac

TIIUH. ·.nJllI oT.n;eJieHHR peB.Rrmii (IT) H (ill) OT ynpyroro nponecca HcnoJib-
2 . 

30BaJiaCb BeJIHtJHH'a _p (wOPMYJia 1). BHJIO BH,neJieHo 322 COOH'l'HR (IT) 

rr (ill). IlpHMecb ynpyrHX ciryqaeB ne npemnnaJia 1%. Bun paccMoTpeH 

BOnpoc O B03MOlKHOii IDllHTarmn C06HTHii (II) IlJlOXO HSM8pReMHMli ynpyrn

Mli co6HTWIMH, a TaKlKe ynpyrHMH CJiyciaRMH, liHilUllliPOBaHmIMli Hli3KO

snepreTH'!8CKliMli II-M830HaMH. B pe3yJibTaTe npHMeHeHUR .nonoJIHHTeJlb

HHX HPUTepneB ::5HJ10 OT6pomeHO 22 COOHTWI c MaJIOH HaqaJibHOii SHeprn

eii • .nM pa3,neJieHRR peB.RUHH (IT) n: (ill) ncnOJlb30BaJiocb pacnpe.n;enenae 

no KBa.n;paTy He,l{OCTaJOIJISil MaCCH c06HTIIii c BHJieTOM npoToHa (pnc.1). 

B KatJeCTBe rpaHHUH pa3,l{eJieHHR 6HJia BH6paHa BeJIHtJHHa Mo2=9•1o3 

Maif/c4• B3aHMHHe npHMeCH peaxrmii (II) II (ill) oneHHBaJlllCb Ha OCHOBe 

MO.l{eJIHpoBaHHHX pacnpe.l{eJieH.lrll no Mo2 .nm STHX peaRrmii (pn:c.1). Ce

qeHHR onpe.n;eMJIHCb no OTHomeHmo 'IHCJia 3aperHCTPHPOBaHHHX co6HTRii 

,naHHOil peB.RUl{ll K KOJIH'I8CTBY ynpyrMX C06HTHii. Iloiryqemme noJIHHe ce

qeHni peB.RUHii (II) H (ill) np.1rne.nem,1 B Ta6JIHne 2. 

~--,.: 
'./·#· 

Peaxrurn 

Irp-IT-p J<•· 

Irp - IT-p n° 

7 

'.l'_a6JIHY..El_2 

KOJIH'I8CTBO CeqeH.He (MO) co6HTmi 

146 0,16±0,02 

I54 O,I7±0,02 
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PHc.1. Pacnpe.rteneime no Mo2 co6RTlil1 rr-p - rr-p O li rr-p - n-p rr
0
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CnnonIHail JIHHH/1 - 3KCnepmA8HTaJI:bH08 pacnpe.l{eJiemie. IlyHKTHP

Ha.H JlHHHJI - Mo.rteJ1Hpo:saHHoe pacnpe.rteneHHe, 

Pnc.2. ,luiarpaMMl:I, onnc1,1-

BaID!IIHe npoo;eccl:I 

po~eHHJI raMMa

KBaHTOB B pea.RD;lm 
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B § 4 BTOpofi rJia.Bl:I H3JlOlKeHa MO,It8Jlb/IJ-l5/, corJia.CHO KOTOPOH 

po~elme O -KBaHTOB B peam:~lrn (II) OllliCl:IBa8TCJI ,ItHarpaMMaMli, npe,It

CTaBJieHH!:IMH Ha pHc.2. Pac"!eTl:I noK'a3aim, 'ITO IDvlilyJTI,CHl:IH cneRTP qio

TOHOB onpe.rteMeTCJI, B OCHOBHOM, ,nnarpW,MaMH 2 n 3. B lK8CTKOl1 'lac-. 
TH cneKTpa, r.rte ce"!eHHe TOPM03Horo ll3;7IY'I8HHJI CTaHOBliTCJI MaJil:IM, 

cne,ItyeT ytrllTl:IBaTI, Taue ,ItHarpaMMl:I 1 ll 5. ,luiarpaMMa 1 CO.rteplKHT Bep

lllllliY f 3Il-B3aHMO.rtel1cTBRJI~ B pa6oT/IS/ aMnJlRTy,Ita npoo;ecca rn - IIII , 

onpe.rteJIJIJiacI> RaK pemeHne ,ItHcnepcR?HHoro ypaBHemm, 3aBRCJil!lee OT 

,ItByX KOHCTaHT: npOH3BOJlbHOH KOHCTaHTl:I llHTerpllpOBaHRJI C ll KOHCTaH

Tl:I Bl:ICOKOaHepreTH"!ecRIDC . BRJia,D;OB A •. 

.Ha OCHOBaHIDI Tpe60BaHHJI e,ItHHCTB8HHOCTH pemeHHJI KOHCTaHTl:I CB.II-

31:IBaIDTCJI COOTHOmeHHeM: 

a= A;c = 0,96. (2) 

CM3I, Me~ KOHCTaHTaMH MOlK8T 61:ITI, Hal1.rteHa TaKlKe, ecmi: aMn-

JlRTY.ItY paccMaTPHBBTI> B np1116J1IDKeHlili lIHHH-4iy6HHH; npH 3TOM II a11 oRa-

31:IBaeTCJI paBlillM/I3f: 

a= 0,32. (3) 

B 06Jia.CTH 3Heprlifi, ,ItOCTli~l:IX B HaCTOJil!l8M 3RcnepHMeHTe, aMn

JlRTy,n:a OcTaeTCJI IlPaKTR"!eCKli IlOCTOJIHHOH li nollHOCTI,ID onpe.rteJlJieTCJI 

KOHCTaHTOti C, 'ITO 3Ha"IHT8JlbHO o6ner"!aeT Bl:I"lliCJieHlie M@>epeHD;Ham.

Horo ce"!elmJI d 01 Id Kr • 
, nanee (§§ 5,6),npliBe,IteHl:I IlOJJY"l8HHl:Ie B HBCTOJil!leM 3RCnepHMeHTe 

.rtaHHl:Ie no ·peaKD;lm ff''."p - n-p O n HX attaJIHs. Pacnpe.n;eneHne 0061:I

THti (II)y"no,,HMnyJII,cy r -:KBaHT?B. npHBe.n;eHO Ha· PHC.3. IlyHRTliPHM JIH

HRJI Oilli~HBaeT cyw,iapH!:Il1 BRJia.n: ,ItliarpaMM 2,3,5; ,ItO K.,==120 MaB/C 

KPHBaJI rrpaKTll'1!8CKli rrpe.l{CTaBJIJi8T ce"!eHHe TOpM03HOr? ll3Jiy'1!8HRJI, T .K. 
BK~ ,ItHarp&lM~ 5 He npeBIBilaeT 1(r,& /IOI. B lKeCTKOH "!aCTll crreRTpa 

. . .. . ~ ·, . ~-- .. 
RpHBaJI.3Ha"!HT8JII,HO OTJIH"!aeTCJI OT 3RcnepHMeHTaJI£,HOro pacnpe,IteJieHHJI. 
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Pnc.3. Pacnpe,ne11em1e co6HTHii II"7p -rrpo no. m.mym,cy.r -KBaHTa B 
c.u.H. IIyHitTHPHM KPHBM COOTBeTCTByeT BKJla,nY .nHarPBl'.™ 2! 
3, 5. Cn1IOIDHM JlHHIDI - BKJ18Jt ,nHarpaMMH 1, 

PHc.4, 

·' 

N 

240 

2001 

160 

120 

80 

• 
104 M:.•tr!l#Y. 

Pacnpe.n:e11eHHe no RBaJJ:PBTY He.n:ocTaximett MaccH .B perut~ 
n-p. - n+rrx0• 3amTpHXOBaHHaJI o6JlaCT!, COOTBeTCTByeT _co6H
THRM, He y,n;i:rnireTBOPJmitHM rru'IoTeae rr-p ...:..:. rr+irn·. rJia,n;KaJI . 
1lllHWI ecTI> cyMhia Rpn:iiott raycca R KPRBOii d6/dMx!· .ll;1IH peaK-

~ rr-p - n-prn· . 

10 

·, 
.( 
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CorJlaCHO Mo,nemr,aTO OTJIHtrHe JJ:OJllltH0"6HTI, OTHeceHo sa cqeT ,n;uarpaM

Mhl 1. KoHCTaHTa c2 onpe,nemrnacI, H3 ycJIOBruI paBeHCTBa aKcnepHMeH

TaJII,HO onpe,ne11eHHoro BKJiaJta ;D;HarpaMMH 1 :aero TeopeTRtiecKoro sHa

qeHrui:. C yqeTOM cTaTHCTRtieCKRX qJJIRJKTya~ • .ll;Rqq)epeHUHaJII,HOTI npm~e

CH co6HTRH (ID) :a HeKOTOp!lX norpemHOCTeii TeopeT:aqecKRX pacqeTOB, 

nonyqn;m: 

c2 - o 92 + 0, 22 (4) · . - • - 0,52 

,nn~epeHUHaJlbHoe ceqeHRe :dOi /cl Ko' paccq:aTaHHoe Ha ocHOBe noro 

aHatJ:eHIDI, npe.n:cTaB11eiio H~ pnc.3 cnJiomHoii MHHeii. 

Pacnpe.n:e11eHR.1I no yrJTY Bh!JleTa ~OTOHa H no 3~eKTHBH~fi Macce 

II-MeaoHa :a O ;..KBaHTa He RMeJIR KaKruc-;m6o oco6eHHocTeii. 

IIo~eHHoe 3HaqeHHe ROHCTaHThl c2 conocTaBJ!l!JIQCI, C HMel001llMHCJI 

,naHHHMH O ( f3Il)-B3aRMo,neiiCTBlm B 0_6JiaCTH , r - Me30Ha. 3HaqeHl'!JI 

a= 0,96 (2) :a c2 = 0,94 (4) npHBO,ItfIT K m:apillle pacn~a f-7io'. , 
paB!IOii: 

r~Yio, '.= 1,? M3B, 

qTo He . npoTHBopeq:aT HMe!OlllID,!CH aKcnepRMeHmJII,HHM oueHKBM Bep:rnero 

npe,n:eJia 'f1rr /20/. 

Hail,n:eHHoe sHati:eH:ae c2 MOlKHO conocTaBRTI> c oueHKBM~ HOHCTaIITH 

qioTopollt,n;eHM A , no~e~Hh!Mll B Mo.n:emr BeHeu:aaa~ :a BeKTO;Hoii ~o- · 

MHHaHTHOCTH. IlpH c2 = 0,92 lI a= 0,96,HMeeM /\ = 1,?. Iir.1ero~ecJI 

OUeHKH KOHCTaHThl J\ JieJKaT B ~pe,n;eJIB.X (0,4+2) • 3Hati:emi:e a=0,32 (3) 

'npHBO;D;HT K 6om,moil: mnp~He ;acna.n:a _fi,1rr ~ aaBHmemn,IM oueHKaM 'KOH

CTaH~ A~:-:. .. . ., ,; . . .... ". . . '. '. . 

. B 3_ ,; , r JUl.Be RCCJle.n:yIDTCJI .n:aHHHe no peaKUH.RM rr-p - rr-iu- n ( IY) , 

II..;p :_:.. n+rroh, 'en uH"') -rr-p e+~- (YII) np:a 3Heprml 339 MaB. 

· B ~Kcn~pRMeHTe 6~1Io aape~ncTp~poBaHo 1200 co6&T~ fr-p --~n • 
C ooTBeT6TBy1Dmee c etI;ime paI3H~1IOCI> 6·= ( ~ • 39±0; 05 )~6 ( 21 > : .I!aHHHe 

~aJIH3:0:pOBa~CI, Ha ~C~OBaHHH Bh!BO;~B ~60T~ 1221. r.n;e • 6HJIO .· noKa;a: 

Ho, qTo olllicaaze peaRuutt II r/ - II II N npz sHeprrunc (340-480) MaB 

11 



B03MOlitHO B paMKax MO.n;eJm:, Y'IRTima.IOl!leii CJieJzylOlllRe RllllaJill: 1) $ -pol!!:

.n;emrn H306aphl L:> (3/2, 3/2) H3 Haqam,Horo COCTOmllUI '1J -3/2; 2) P -

polK,I(eHne .-6 Il3 Ha'!aJII,Horo COCTOHHRSI p+1/2; 3) pol!!:.n;eHHe CHCTeMll N~ 

. (1/2, 1/2)-: BS - COCTOSIHHH R3. Ha'!aJII,HOro COCTOHHIDI p+1/2 (He

pe30HaHCHh!H KaHaJI) • 

l,fo.n;em, co.n;epJKaJ1a 11 napaMeTpoB, KOTOphle onpe.n;eMJm:Cl> no aim

nepHMeHTaJII,HhlM .I(aHHhlM MeTO.I(OM HaHMeHl>nmx KBa.I(paTOB •. IlOJIY'leHHlltt Ha-

6op napaMeTpoB/2I/ xopomo on11ch!BaeT MaccoBHe n yrJIOBHe pacnpe.n;eJie

HIDI B peaR~ IY. C IlOMOlJll,IO Ha1tn;eHHllX napaMeTpOB 61:lJIO onpe.n;eJieHo . , . . - '. ' 

ce'leHHe poJK.I(eHIDI nao6apht: 

·GA= (0,37 ± 0,06 M6). (5) 

STa BeJIB'!HHa CpaBHHBaJlaCb ·c peayJibTaTaMH, npHBe.n;eHHIDAH B pa6oTel25{ 

r.n;e peaK~ (IY) : aHa;m3npoBai.rac1, C. IlOMOlJll,!O a.nreCSpH TOROB li 

rHnoTe3hl qacTH'IHOro coxpruieHHir aKCHaJil,HO-BeRTOpHoro TOKa~Hcnom,-

3YH annapaT KHpam,Hoii SU.· (2) x SU (2) .I(RHaMHRH, aBTOPhl xoponio 
' . . : 

OilllCaJm: cneKTphl 3qxiJeRTRBHllX Mace nap qacTHU.ll .ItaJm: npaBRJlI,Hh!H pe-

3y;;;,T~T ,I(JlSI IlOJIHhlX ceqeallii 'peaKu,m n-p - n'Yn .B HH;e!illliJle 3Hep

rlrlt (220 + 360) M3B. CorJiaCHO MO.I(eJm:, ce'!eHHe H306apHoro KaH~Jia B 

peaK_~ (IY) npa sHeprHH 340 ·MsB cocTaBM~T ·~ 0,5 M6, 'ITO He· npo

THBope'IBT npnBe.n;eHHOfi Bb!IIJe o~eHKe. 

'Ji~ BH,I(eJleHWI npouecca (Y).0:ccii.e.n;oBB.~OCl, pacnpe,iieneIIBe ~() 

RBa.n;paTy He~oc7a10~e½ r~acci~ M·~o . B pea.<~ c poli.n;e~~M f ~rie3;H~ 

(pnc.4). 3KcnepHMeHT~-HM rHCTOrpaMMa annpoKCHMHpOBaJiaci' c'ywoll . 

JI.BYX RPHBhlX: RPRBOH raycca n KPHBO:il: d 6 / d M! , OilHCHBaIOn:i~fi ~3~ 
Bhlii o6~eM: K~mi8,Ta· 3qxiJElRTH:i3Ho:il: MB.C~U CHCTeMH ( t~ )i pe~~ (Y) •. _ 

cywipiiasi anrrpOKCH~HPYDDlaSI 1tpm1asi npe~~~~~neita Ha pHc.4.0~HH~--~3 
C • • < - i '-'•,_-,, 

Bap1,npyeMHX napaMeTpOB HBJllIJiaCl, ''seJIIl11:HHa, .. xapa.KTepH3yIO!Il8JI . .I(OJIIO co-

6HTID1. (!,) _OTH~CHTe~HO .. peB.KUllll (IY). II~~eH~Oe. ~· pe~_ym,TaTe'. iii;it~ 
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POBaHM 3Ha'leirne 6J. OKaaaJIOCl, !)aBHhlM: oy =(0,047±0,015) M6. · 

3Ty BeJm:'!11!.Hy MOl!tHO paccMaTpRBaTl, RaK npH6JIHllteHHyIO oueHKy BepxHe

ro npe.I\eJia ce'!eHIDI peaKum (Y). · · 

Co6HTWI peaKnu rr-p - Irp e+ e- (YI) HMeioT BH.IJ; 4- JiyqeBHX 

3Be3.n;. EHJio o6HaPYJteHo 6 CJIY'laeB TaKoro T·1ma. HandoJiee BepoSITHhl

MH npouecCaMH 06pa30BaHIDI 4- ~yqeBmc · COOHTHH CJieJzyeT C'IHTaTl>: 

A) rr-p -+ ff"p rr0. ( BHpTyam,Hh1ii) · c nocJieJzyIOII!HM pacna.n;oM 

no + -_ -.ee'.;r ... , 

E) rr-p ..:.....rr- p O (BHpTyaJ11,Hhl:il:)-rr-p e+e- , T.e. BHyTpeH-. 

HIDI KOHBepcrur O - KBaHTOB. 
. . 2 . 

·• Ha ,0Cli0B8JIIDL .. f :- KpHT.epHSI .H H_eROTOPHX KHHeMaTH'leCKHX xapaK-

TepncTHR ~HJlO li.n;eHT-!iiillUHPOBaHO 2co6h!Tll!I .THna A n 4 - T.Hna ~; 

_cooTBeTcTBYJOlllHe ce'!eHrur _paBHhl: 6 A.:= ~,022 ± 0,016, oE= 0,044 ± 
± _0,022. . 

B r JiaBe TY OilHCI:lBaeTcSI HCCJle;rtOBaHHe . err+ d ) - B3aHMO.IJ;el!:cTBIDI 

npn aHeprHH 11., 7 rsB. . 

B§ 1 apryMeHTHpyIOTCSI npeHMymecTBa .n;el!:TepneBoit MH!IleHH, Il03BO

mmmeil HCCJle.n;oBaTI, peaKUHH Ha HefiTpoHe·n RorepeHTHI:le B38.HMO.n;eiicT

BHH c ;Hsoci<aJIJII)Hoii o6MeHHoit qacTmieit. ',UaJJee KpaTKO nsJia.I'aeTcSI MO

,n;eJ11, RMnyJlbciforo npn6.imiiteHIDI H npnilo.n;HTCJI ee ocHOBHhle cJie.n;cTBIDI, 

Heo6XO.n;HMHe np:e: aHaJm:se C06h!Td, .saperHCTPHPOBaHHllX 'B .n;el!:Tep:e:eBoii · 

ny~l:Ip!,ROBO:l!: KaMepe.- EcJIH coc;o.1IH:e:e·.n;e:il:ToHaonicHBaT1> BOJlHOBott <IJyHK

unett XloJ11,TeHa; To, corJiaCHo Mo,rtemr, B 70% co6h!THH, nponcme.n;nmx 'Ha 

HellTpOHef m.mym,c IlpOTOHa-Ha6.mo,iiaTeJISI 'iume nopora Ha6JIIO.n;eHIDI npo-. :_1-.,. ,,.,., ' 

TOHa B .n;e:il:TepneBo:l!: RaMepe (P = 80 MaB/c). 8TO osliaii:a.eT; 'ITO 60J11,-

mmicTB00C06HTIDr II+ d - p~ p n:+n- m.iexrr BH.IJ; 3-Jiy'leB!lX·· ;. 3Bes.n;~ 

.na.riee · OilHCa.Ha .· IlOCTaHOBKa ai<cnspHMeHTa H cxeMa .• o6pa60TRll Ka-/ · 
. r . . . . 

MepHllX CHHMKOB~ ,UByXMeTpo:aait ny3!:ll)l,KOBaJI''Kru.iepa llEPH"a c .n;efiTepirn- · 

1J 



I: 

Bl1M HanoJIHeHl'IeM OOJiytiaJiae:& eenapHpOBa.HHilM nyqKOM n+ -Me30HOB e HM

nyJII,eOM (11,7 ± 0,04) r::rn/e. Bm10 IlOJlytJ:eHO 150 T&e.qioTorparimii. Ilpll 

npoeMOTpe IlJieHirn perueTpllpOBaJll'le:& Bee 3Be3,IJ;hl. 3qxpeKTHBHOeT:& ,n;BOHHO- . 

ro npoeMOTpa eoeTaBJUIJia 98%. Co6!1TIDI o6pa6aT&BaJll'le:& no eTaH,n;apTHOH 

exeMe e HenOJII,30Ba.HlleM nporp&IM 'r H R .E S H, G R I N D , S U M_ E Z 

B ,n;aHHOH pa6oTe HeeJ1e,n;om.nae:&_peaKJJ;llJl/24/ 

n+ n - p n+ II""'. (W d __.. Ps p n+n-) (6) 

ll paeeMaTpllBaJll'le:& MeTO,nlltJ:eeKlle BOnpoe11, eB.fI3aHHl1e e BH.n;eneHneM·KO

repeHTHOro npoue~ea/25/ 

n+ d :,__;_ d rr+u+rr: (7) 

I!pH Heene,n;OBalll!:ll peaKUllll (6) B RatJ:eeTBe R~aTOB OT6HpaJll'le:& 

Bee 3..:. nyt1eB11e eo6irrrur H · 4- Jiyt1eB11e 3Be3,zm e ocTaaaBJll'lBalOllleiiea 

noJ10lKHTeJI1>HOM tJ:aeTHueir. Co611THe e,mTanoei_ npWiawreJKall!HM peaKUllll (6), 

eeJm ,n;oBepHTeJII,HJ1H ypoBem, 611n B111De 1% H Horui:sauaoHH11e ,n;aHHHe eorna

eoB&:saJll'le:& e B11tJ:HeJ1eHHHMH sri~~eHHRMH. Beero 6w.io 0:,n;eHTH4JHU0'.POBa.HO 

2 .375 eo6!1THM. COOTBeTeTBYJ!)Ulee llM eetJ:eHHe paBHHJ!Oe:&: 

_66 = . ( 570 ± 60)11.p, (8) 

Paenpe,n;eneHHe no HMnym.ey npoT0Ha-Ha6JI10,n;aTeM_B 4-Ay'l~BWC 

eo6&TIUIX (6) xopomo onHel1Ba~TeH RPHBOH Xrom,TeHa, a yrJlOB&e paenpe

,n;eneHIUI HBJ!HIDTCH_H30TponHl1MH. 

JlM BHHBJleHM oeHOBHllX CBOHeTB.pea:ttU3H (6) 611Jm noeTpoeH& pac-
' - . ·.. . ' , ., 

npe,n;eJ1eHlm no l 1 , _t2 (pac.5), w , M (III!} (pHe.6},M(pII~);H 

M (pW}, . r,n;e . t1 .- Kaa,n;paT 4-:x-m~nym.ca, . n~pe,n;aHHoro OT _nepBRtJ:Horo 

n+-MesoHa BT(?PHtJ:HOMY Ir" -Me30HY, ... t2 - RBa,n;paT .. 4-X-nMilY JII,ea, ··. nepe

,n;aaHoro OT HeMTPOHa-MruneHH BTOPH'iHOMynpOTOHy, Ct) - noMpH&n yron 

B npo,n;om,aoM qiaso~oM ._ npoeTpaHcTBe Baa Xooo 1/2,61, Id. cn+n-:-) : · M ( Jil-) , 
MC p n+ > : :- a@ieRTlI13Hl1e M8:CCl1 eOOTBeTCTBYJOlllIDC nap tJ:acTim. _ 

Pacnpe,n;eneHM no t2 H GJ YRa3uBaJOT Ha nepHqiepHtJ:ecRII~ xapaK

Tep HecJ1e,n;yeMoro nponeeea. KpIIBaH, paectJ:aTaHHM no Mo,n;eJm o,n;HonnoH-

14 
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fllll 
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40 
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PHc.5. Pacnpe,n;eJ1eHIIe no i 2 B peaKUllll It n - p n+n- • 
rna.n;Kaa RPHBaH - npe,n;e1ta3aHIIe OPE-Mo,n;eJll'l Bom,qia~ 
'. . ' ' . ,· , -. ' . ' ' - ·, 

-. -, 
:•-,.._. 

. ···, " ' .. °2>c:>,e;g 
'~ j 

Pllc.6. Pacnpe.zienem!e no a@ieRTHBHOit Macce ,n;eyx II-MesoHoi3°B,, 
peaKUHH W /1 - p n+Il-. BepXHHH RPHBaH - npe,n;cRa3aHIIe 
iloieJIR(2B). HHlltHHH ·RPHBM - pactJ:eT no qiopMyne 10. 

,p .. 

' 

15 



aoro ojMeHa ( OPE) BoJJ.I,!fia:127 ~ xopomo onIJ.c1rnaeT ::rncnep1™eHTaJ1I,Hy10 

rncTorpaMMy no l 2 .llluporrnii MaI<eliMYM B O6.na.cTu MaJillX aHatJ:emi:ii 

l1l(pir) TaIOKe O6'l>JICHJieTCJI B TePMHHa.x nepuqiepHtJ:ec1wro Baam.1O.n:eitcTBHJI, 

O.l{HaKO OPE-Mo.n;eJJ.I, He npe.n;cRaaIIBaeT·yaRHe nHRH, KOTOpue Bll,I{eJIRIOTCJI 

Ha (!)OHe mllpoRoro MaKCHMYMa ll COOTBeTCTByIOT l1306apaM L'> (1236), 
,. '"' N (1480), N (1688). 

B pacnpe.n;enemrn no M (IIII) JIBHO B~Hll peaoHaHCHHe O6.na.CTH,COOT-
c O ' 

BeTCTBYIO!ltlle .P - n f - MeaoH.aM. Ha pacnpeAeJieHHH no M (µ1+) cne-

~eT, "ITO aapJIJKeHHHe u3O6ap1,1 He polK,.l(aroTcJI.B npouecce (6). 

3HatJ:HT8JU,HOe npeO6Jla,l\aHHe CO6HTHM C MaJiblM t f MOlKeT 6HT:b CBJI-

aaHo c HaJIBtJ:HeM ,n:nqipaiu~aoHHdro ITII-pacceHHHH. 

· B CBJI3l1 C nepetJ:HCJieHHHMH BblllleCBOMCTB8Ml1, ,l\JIJI onncaHHH peaR

mrn (6) 61rna ncno.nr,aoBaHa pe.m(uaoBaHHM OPE-MoAem,, rAe IIII-pacceH-. 

HHe OilHCUBaJIOCJ, CJ'MMOM .n:nqipaK!lHOHHoro ll BeHe~aHOBCROro tJ:JieHOB ,~

arpa.MMU a, 6, pnc. 7). 

MaTpH"l'.HUM 3JieMeHT niouecca (6) 33.IlHCHBaeTCJI B BH.n;e 1281: 
T = AIIII (S 12, t 1 , t 2), AE ( S, S 23 , t 2 ), (9) 

r.n;e AE - aMilJIHTy.n;a, onHCUBalOutaJI OOMeH pe.n;JJrn3OBaHHblM nHOHOM, Ann-8Mll

JIHTy.n;a IIII-pacceJIHHH; IAIIIIl 2 = IVI 2 + IDI 2 6e3 ytJ:eTa HHTeppepeHJ:UiH 

Mellt.lzy aMnJIHTy.n;ofi BeHe!UiaHo l1 .n:uqipaK!lHOHHOli aMilJIHTYAOH. 

AMnJIHTy.n;a BeHe~aHO 3anl1CUBaJ18.C'I, B :mr.n:e 129< a MHHMM tJ:aCTJ, 

BBOJ.tHJiaCJ, B COOTBeTCTBHH c pa6OTOH / JO~ BXOJ.tJiutHe B BMIIJIHTy~ napa-
/ ' '' ~ ' 0 ' 2 

MeTpu ,I.. (HaKJIOH BupoJK.n;eHHott p-J - TpaeRTOpllll) H Fl 4IT (KOH-

CTaHTa IIII-cBJiaH) nonaraJIHc:r, paBHUMR: cL' 1281 = 1 raB-2, /l4II = 

= 3,581281. 

·,nuqipaK!lHOHHaR a.MnJIHTy,n:a napar.ieTpH3oBaJiac:r, BqiopMe: 

' 7i'JT 
V =-i.. °tat S12 exp (0,511· t 1 ) (10) 

7iJT , 
r.n:e cetJ:eHne 6tot = 15 M6 onpe.n;eJUIJioc:r, no Mo.n;eJIH KBapRoB, A=8 

raB-2 6uJio Haii.n;eHo ns aKcneplJ.MeHTa.nr,Horo pacnpe,n:eJieHHH no t 1 

16 
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ls ·IBP. ;•.• . I a ,,, 
T Sa 

4----.,.- • ,, 

· PIJ.c. 7. .nnarpaMMu, on>1cuBa.IO!lll1e npouecc rr+ n-- p rr-tn-: 

-~ : ~-- --,--~-.,-~ 
0 ,s. Z ts j J!I ♦ 45 S 11,,.- fr;I/!} 

l :,s=,p•~ ~· 
0 IS 10 H .10 JS +o ♦s Mpr~ 

Pnc .• 8. Pacnpe,n:eJieHHH co6uTHii peaR~n rr+n- p rr+rr- no 
" :: aqiqieRTllBHblM MaccaM M(p II-) H M(p IJ+) • r.11a,n;1rne 

Kpn:sue pacctJ:nTaHbl no Mo,n:em/281. 

·r 
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AMilJlllTy,na AE 3aITllC!rnaJIB.cI, 1281 B COOTBeTCTB.IB c TpeOoBamJeM pe.n

r.rn3aIUIB OOMeHHoro IlllOHa. v'!3JIOJB:eHHaf[ MO.D;eJII, He co.nepimT CB000.D;Hl1X na

pm.leTPOB, T. e • .fIBJUieTC.fI aOCOJlIOTHblM npe,ncKa3amrnM OTHOCllTeJII,HO pe3yJII,

TaTOB ,naHHoro aKcnepllMeHTa. CeqeHlle peaKIJ,,!ll, paccqnTruutoe no ~OPMYJie 

(9), ORa3aJlOC1, paBHHM 0,56 M6, qTO cor.nacyeTC.fI c aKcnep1IMe11Ta}l1,HOH 

BeJIBqllHOM (8). Mo,ne}ll, xopolllO onllCHBaeT pacnpe,neJlelllrn no M(IIII) B 06-

JlaCTll j) - II f - Me30HOB ll .naeT npaBllJlI,HOe COOTHOmeHne Mel!OJY ceqeHli

.f!Mll llX pOlK.D;eHll.fI, nnwpaKUllOHHHil qJleH y,nOBJleTBOpllTeJlI,HO OilllCHB/leT He

pe30HaHCHhlli q>OH B cneKTpe 3qxIJeKTllBHl1X Mace Mrrrr (Hllr.UIH.f! RPllBll..fI pac.6) 

II xopolllO BOCilp0ll3BO.D;IIT g)OIJMY II BeJlllqllHy IlllKa "~HwpaKUllH.-.D;llCCOIJ,,!a

UliH" B pacnpe,neJleHll.fIX no Mprr- ll MpII+ (p:irn.8). Pacnpe,neJ1e1me no l 1 

KaqecTBeHHO OnllCHBaeTC.fI TeopeTnqecKofi KPllBOH, O.D;HaKO npa MaJillX t, , 
r.ne ocHoBHyro poJII, nrpaeT ~HWP!l-KUHOHHoe pacceRHne, pacqeTHM _KPHBaJI 

ll.D;eT HeCKOJil,RO BHme aKcnep1IMeHTaJl1,H11X .D;aHH!lX. ' 

OcHOBHHe pe3y}lI,TaTH .D;IIC~epTaIJ,,!ll MOryT 6HT1, C4JOPMYJlllPOBaHH CJle

.DSJOlllEM o6pa30M: 

1. C noMOlql,ID 25-CaHTllMeTpOBOfi BO.D;OPO.D;HOfi ny3HP1>KOBOM KaMepH 

npoie,neHO 3KCnepHMeHTaJII,HOe llCCJle.D;OBaime (Il-p)-B3allMO.D;efiCTBll.fI npll 

aHeprllll 339 MaB. J13MepeHH ceqeHll.fI peaKIJ,,!fi Il-p - Il-p O , IT-p _, Il-pIIO 

ll Il-p - Il+rr-n , Ha OCHOBaHllll wa30BOrO aHaJlll3a!22/ onpe,neJleH BKJla.D; . 

n306apHoro Kanana B peam:uuo rr-p - rr+rr-n n noKa3aHO, qTo nonyqeHHM 

BeJlllqnHa corMcyeTc.fI c npe,ncKa3aHlleM Mo,neJlll qacTllqHo coxpaHRIDmerocH 

aKCllaJII,HO-BeKTOpHoro TOKa • 

2. ITpone,neH aHaJlll3 HMny}lI,CHOro cneKTpa raMMa-KBaHTOB B peaKIJ,,!ll 
I 

rr-p - ICp O • IloKa3aHO, qTo xapaKTep cneKTpa onpe.neMeTc.fI, B ocHo:s-

HOM, npoueccoM TOpM03HOro ll3Jiy<IeHll.fI Il-Me30HOB, 

3. PaccMOTpeHa B03MOJKHOCTI, onpe,neJleHll.fI KOHCTaHTH qJOTOPOllt,ll;eHM 

rr--Me30Ha Ha Il-MesoHe ll3 aHaJlll3a llteCTKOfi qacTll llMilyJII,CHOro cneKTpa 

18 

qioToHoB. B paMKruc Mo,neJlll, npe,nJIOlKeHHOil B pa6oTax/I3-I5/, c,neJlaHa 

oueHKa 3TOH KOHCTaHTH. IloKasaHo, qTo npn onpe,neJleHHOM acllMilTOTH

qecKOM noBe,nerurn .n:irnnepcHoHHofi a.Mn.7IllTy.D;Ii'28/ npouecca O IT - IIII 

nonyqeHHoe 3HaqeHHe cor.nacyeTCH c.llMelOU{llMllCH oueHKaMll KOHCTaHTH 

( O 3IT )-B3am.10,nellcTBRH, 

4. Ha ocHoBaHRR aHaJlllsa pacnpe,neJ1eHll.fI no KBa.D;paTy He.n;ocTaromett 

Maccu B npouecce rr-p--rr+n- x0 noJ!Y'!eHa oueHKa Bepxnero npe,ne

Jla ceqeHliH peaKIJ,,!H Il-p - Il-p 4rl , 

5. C,neJ1aHa npH6JllllKeHHM oueHKa ceqemm peaKrtrrn rr-p - rr-pe + e-. 

6. IlpoBe,neHO 3KCne'pHMeHTaJII,Hoe HCCJle.n;OBaHlle w+ d ) ~Il3aHMO,nefi

CTBH.fI npn 11,7 raB Ha .nefiTepneBoll nySHpl>ROBOll KP.Mepe. U,neHTllqJH

UliPOBaHO 2375 co6HTRit peaKURR rr+ n - p rr+rr- n onpe,neJieHo ceqe
HRe 3TOll peaKIJ,,!ll. 

7. IloKa3aHo, qTo OCHOBHHe 3KcnepllMeHTaJl1,HHe .D;aHHHe no,peaK

Ullll rr+n ..:.._ P rr+rr- HBHO YKa3HBaIOT Ha nepRqJep1IqeCKlltl XapaKTep B3ffii
MO.D;efiCTBliH, 

8. IlpoBe.n;eH aHaJlll3 aKcnepHMeHTaJlI,HHX .D;aHHllX no MO.D;eJIH, B KO

Topofi 0PE-MeXaHll3M IlOJJaI'aeTCH .D;OMllHllPYIDmHM, a IIII-pacceHHlle OilHCH

BaeTC.fI Cy-MMDI ~H~paKUHOHHOro R BeHeIJ,,!aHOBCKoro qJleHOB. IloKasano, 

qTo npH BCex qJRKCHPOBaHHWC napaMeTpax MO.D;e}ll, .naeT Y.D:OBJleTBOpRTeJlI,

HOe OilllCaHHe OCHOBHHX 3KCnepHMeHTaJl1,HHX xap!lRTepllCTRK npouecca 
.. / rr+n - p rr+rr-. 

OcHOBHHe pesy}lI,TaTH .D;1IccepTaIJ,,!H H3JlOlKeHH B pa6oTax/I0, 2I, 24 , 
25

,JI/ H ~OKJIB..n;HBaJlllCl> Ha Mellt.D;yHapoJJ;Hoft KOHWepeHUllll no imoH-HYKJIOH

HHM Bs~-o.n;eficTBH.aM .n;o 1 raB (.Uy6aa, 1968r~), Ha Mellt.D;yHapo.nHoll uon

qiepe• IIO 3JleMeHTapHHM qacTRUaM B JIYH.D;e (1969r) R Ha XY Mel!Uzy

HapOJJ;HOtl KOHWepeHURR no 4JR3Ime BHCOKRX aHeprmi (KReB,· 1970r.). 
n· 
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