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EepoaTBOCTl> BHYTpeHHel napaol KOHBepCHB npH aaxBaTe aelTpoaOB 

npoTOBaMB ,l(0 HaCTOSll(e1'O BpElMeHll BS HSMepeHa, O,l(BaKO aTa Be.11'.iNI!Ha 

HHTep9CHa C ,l(lG'X TO"le, rsmm. B>-nepBLlX, B nOSl:BHBIIleIOSl BE!,l(aBHO 

TSOp&rwqecROI pa60Te I pacCqRTaBBaff ~a 3TOI BepoaTHOCTH 

2.7.ro-3 npoTHBOpeUT RaR CTapoMy" pac'!leTY 2 , ,l(aBllleMy pS3YJIDTaT 

3. ro-4• TaR R BCet COBOKyIlHOC'l'K J3Il'CIHCJlsmII H aRCnepmaeHT&I.I:&HHX 

,l(aHHliX no RO~SHTaM napsol ROBB9~ .ItJDi IlSPSXO,l(OB pas.IIl1rIUiol 

MYJIDTHlIOJIDHOCTH B Sl:.l(p8X (eM. oOSOp ). C .ltPyrol CTopoHH. H9.l(8l3Hlte 

Ba6Jl:lutemm YSRHX ROPPeJm:pOBaHmlX nHROB B aHepre~ecRHX CIlSRTpax 

DOSJrrpOHOB R 3JIeKTpoHoB, HCnycKaeIofIiX .HS CBepXTSl:JIeJIHX CB.'l.'" I!pB. 

CTOJIKHOBemm TJUteJIHX HOROB OOJllil3H KY,710HOBCK01'O 6apl>epa • MOryT 

6HTl> KHTepnpeTHP0BaHli KaR pacn8,l( HeitTp&l.l:&HOI "lacTHItH C Maccol 

I .8 MaB. B>Sl(OJ!HlOOI KaH:.JtIf.lt8TaMK ~ TaRol '!I8CTKml ~oW 6l:iTl> 

"CTaBJlapTHHln /5/ B. 60JIee n05,l(HB.S BaPHaHTY aRCROBa /6. 7. BpElMll 
D5B11 aH;CHOHa 

-I ~ ~ - -~ 
1:- (a -- e+ej= ~J{ r:; X me.i.(l1f."a:l_ 4m:) (I) 

R MacC8 	 "lna.= ;l S- ,1/(%'+ . f) (2) 

OBll38Hll C napaMeTpSJom Te~: A/- "lHCJlOM nap KBapKOB (tV= 3 
B "CTaH,l(aPTHOI" MO,l(eJIH / ) R % - OTHOmeHHeM BaKJYMlIliIX cp9,l(HB.X 

,l(lG'X IHITOOBeRHX .l(16JISTOB. llPR 'lka = I,8 MaB ;t;: 0,042, '!ITO,l(89T 

~a 5'IO-I2 
C TaRaR '!IacT~ MOrJIa 6l:i RcnyCKaTl>ca B Ko~e~ 

o 	 BHYTPsKHsl napBoA KOHBePCHSI B MarHHTHHX raMMa-nepsxo,l(aX 8. 
B BSDIsl pa60Te HSIIepaJ1OCl> po.QeBIIs e +e --nap B R80BeKTOPHOM 

Mt IISPexO,l(S -'11. -+.f -- ct + q ( Ej.. = 2,22 MaB) MeTO,l(OJI C'IIeTa 

r t- OOBIl8,l(SmII npB. ~ llOSB.TpOHOB B MHlIIeHH. 

SKcnspBMeHT npoBO,l(W1ca Ha sel'fpollHOIiI n;yqae TpeXOOH01'O Hel'fpoa

H01'O 	 CIlex'rpOJleTJ>8: H8. p9aRTOpe MP-8 HliCTHTYTa aTOMHoI SH8pI'IDI
9lW.H. B. K;rpllaTosa/ {H9I'fpoHY MOBOxpoMaTH3HpoBaJllilCl> OTpUeBlleM 0'1' 

MOHOKpllCTaJIJIa M8,JlH. lI~eHHYS HelTpoHY ( E = 50 MsB. IIJIOTROCTl> llo

'lOKa ""'- 5'I06 H'CM-2'0- ) nOll8,ll;aJ1Jl Ha MlflIIeHl> H3 IlOJllilSTueHa IIJI()Iq8,lI;LJl 

25x25... R T~ol 5 HJIIiI IO .... oKPJll9HHy1l rp~ 'lClJIllU[llol 

3 l1li .ItJDi TOIJ'olOltemm n03J1'l'poHoB. OI4smm DOKaSaJ1Jl, '!ITO IIpBK!'.I1IecKB 

Bee Il08B.TpoBH OCTa.B8.lWtBaJllilOl> B 1lBIII9HH. ralllMa-RBaBTY 0 

Er = 2.22 MaB B. napa KBaBTOB OT 8lIHllI'JIJDI:I IlOSB.TpOHOB B M111119B11 

PSI'ItcTpHpoBaJllilOl> 0 DOMOUIl .JU'I1X CInIHTlIf.Il".IIfmHOIIHHX ,l(eTeKTopoB 0 Kpllc

Ta.uauB A1z 'Y(r1(~ lOOxIOO ... - ,l(eT9KTOP I H ~ 15OxlOO - ,l(eT9K

TOp 2). H8XO.l(1lllllllXOSl no p8.SBHe CTOPOHH OT MHWeHH llO,l( jTJIOIiI 900 

K fl'1"'lXY He!TpoHoB Ha paOOTOSImm 20 eM OT MBlIIeHH. KpOMe 3S1111l'l'H OT 

.....~~_'H" •• • ,..,•.•••l..l,.__ __.. 

'~ ~f·.;~ __. 

1 ·~·~UIfTI
....".~ 1 ".''''I\lli'~ ... 



y -a~eHHR, 06a ~eTeRTOpa 6HnH OKpyZeHH co BCex CTOpOH samHToi OT , ('./ .-".. 

HeftTpOHOB as. <i( L':f TOJl!llHHO! 8 MM, a MmlleH:& TaKlIte nOMemaJta(ll> B 

Tpy6ICY H3 ',;(,::7 ~ 9Ox500 111M TOJllllHHO! 8 MM. 

IlPH peI'HCTpau;llH I'aMMa-raMMS co:an~eHHi!: (paspelll8lllllee BpeNII 

l: = 60 HC) HSMeplIJIca m.m.IIIl'l'Y.ztHldt CneRTP CHrHaJIOB B ~eTeRTope 2. 
CRrHanti 0'1' ~eTeRTopa I O~BanHc:& no aunnHTy~e B npanenax mHpR

Hl:l tlJoTOJIKKa C E;:.. 5II RsB C rIOMOIllbll ~cKPHMlIHaTOpoB. IIopor perncT.,. 

parum l -KBaHTOB ~eTeRTopoM 2 COOTBeTCTBOBaJI £1'= 200 RaB. HH'l'eH-

CHBHOCTl> O-KBaHTOB C Er .. 2,22 MsB onpe,neJ1lL1racl> nyTQM H3MepeHKff 

cneKTPa aMnnH'l'Y,n ~eTeKTopOM I. 
TaKHe ~e H3MepsHBH npOBO,nKnBCb npH nOMe~eHHR BHYTPl> MEmeHK 

LLA/
TI03HTPOHHoro aCTO'fflKl(S IV/t, H3J1Y'la..onerQ KpOMS 1l0SHTPOHOB 

r-KBaHThI C £,,= 1,27 MsB. CKOPOCTl> c'Ie-r,a B gioTOIlHK8 npH lrSMepe

~ HHTSHCHBHOCTH KBaHTOB C 2,22 MsE paBH8 

/.. (2,22) = Z; 9:f (2,22) £.{' (2,22). (3) 

a CROPOCTb C'IeTa cOBn~eHHi!: KBaHTOB C 3HepI'Reft 511 RsB 

~(O,5I) = £. f'Z.t ~(O,5I) (0,51) ~(o.5I)-{(O,5I), (4) 

r,ne I - HHTeRCHBHOCTb RBaHTOB C E= 2,22 MaB, BWteTaIlItRX asr 5 
MmJleD, [ - HHTeHCHBHOCTD H3JlY'IeHlm nap RBaHTOB C E~= 5II RsB,

tit!' • 
06pssYJJll(BXCJl 1IpB: a.IDmI'Jl.11HIJ;KH nOSHTPoHOB B MliIIlIeHl'l. 52:t: ' Pl.!' 
~1 (.lj - COOTBeTCTBeHHO TenecHIDt yroJI. ::$IleRTHBHOCTl> peI'HCTpalllIH 

B tlJoToDHKe H Ro~eHThI nOrJIO~eHBH RBaHTOB Ra nyTB HS MHmeD B 

,neTeRTophl I a 2 ~ sHep~. yKa3aHBHX B CR06KaX. 

AliaJIOI'lt'lHHe COOTHomeHBH MODO Ha.rmCSTb .lPJli ~a.a:. Ror,na B MH
.u.,./.

meD HaxO~TCB HCTO~ ,va: 
A/~ K 

N r = ~ Q E:L (1,27) ~(I,27) , (5)
L 

M A{y= j I;-;S2~ E.t(0.5I) ~ (O,5I)R;(0.5I) ~(O,5I) • (6) 

CqeT cOBll8,lteBlll onpe,ne.mteTC8. TOJIl>KO TeneCHliM yrJIOM 52:(, no

CKOJDoKy OR JUtBOe lIeHbllle 52./.. 
Hs STU l'IipUeB1d .IIe1'1(.O nO.llY'mTb RCROMyI) Be.lIJ!qRHY 

:::: J.u:.. A{(~S-:t) A{~.#J ~(tfJ..l) 1~(/l,UJ.(7)
I fa A1- (:l,.u) ;V;:(b,S':r) c;£{:!; */~ ft;Jh) 

TaItIIM 06p83011, ~ nOJly'ieBll1l KCKOMOI BepaliTHOC'l'B ReOOXO,lODlO 

aHaTD HHTeHcaBHOC'l'B :a <lK>ToDHKe COOTlleTCTE\YDIIBX J1IIlIB:I npB ll8Map8HJI.IIX 
~.t.,1/.

B He!TpOBHOil nycute K OT IICTOllBllXa IrtL t a OTHOmeBlle 9@.ielt'l'llBHOC-

Tel penrcTpatlD B pOlIBKe 11 KOa@lIm,JIeH'l'OB nor.llOllleHU r -KB8H'l'o:a 

Ha DYTK RS MHWSHK B ,nCTOKTOP I ~ sHeprKti ~7 R 2,22 MaB. COOT

BeTCT~e BeJII,ItUllIli 6pamrcb RS JIlITOpaTYPH I. SaMeTHM, 'lTO B Co

OTBeTCTBHH C (7) OKOB'l:aTeJIl'oHHit pesYJIl>TaT B nepBOM npH6JIWltemm He 

3aBHCRT 0'1' TO~HH MHmeHH, TanecHHX yr~OB ,neTeRTopoB H ~eKTRBHOC

Til: ,neToKTopa 2. 
IIPR onpe,nElJIemm BeJIK!lllli It: R ;1: CPOH H3MCplIJIC.fi IIpR nOMeD.leHHR 

aa nyTK nyqK8. HeATpOHOB UJIaCTHHH H3 ,.~ • oCJ{8.6Jl.'1l(Jlqott nOTOR MO,n

JIeHHliX HsITPOHOB 60JIee 'leM B 100 pas. TIPH aTOM nONK r -RllIlHTOB H ~ 
OHCTPax aelTpOHOB 0'1' peaKTOpa YMOHb~ca npHMSPHO Ha 1% H 5% COOT

BeTCTBeHHO (pac'4.eTHal'! oneHKa). 4IoH npH R3Mepe~ B 3-4 pasa npe

J!bIJIlaJI a<fxI>eKT, lleJm'tnma ~eRTa .JJ:o~a 6h1Tb 1l0npaBlIeHB. Ha BR'JI~ 

BFemHeft napnoi\ KOHBepClm KBaHTOB C E;= 2,22 MaB B SalltHTe HS ~.7, 
oKPYJK.'U'lUle9: MlrnJSHb. Ii B D8meCT:Be MHlI!eHl'l. ,IJ,Ii:R; rreTa ;:lTOro npRBO.n;BJDICb 

HSMep9H.lU!. :aePOflTlIOCTH IIapHofil KOHBepCHH npH no~ell1emm B MHmeHb RCTO'l-

Hl'IKOD J -RMHTOIl C 3aoprneft £,,4 1,8 MsB (d', V ) R = 2,8 MsB 
,[4 A/ 0 StV 

( IVa. ). II£, aTOM yqHTHB8JlllCl> nOSB;TPOHH 6eTa-pacn~a . 

(O,2I%) II R BKJ!a.It BHYTpeHHel IIapHoA' ROHBepcn B lV~t ~(.tf1.1t 
(7.IO-4) 13/. HaMepeHHHe ~ ~oro HS 3TRX HCTO'lRKKOB BepoaTHoc

'I'll KORDOpcn npKBO~Cb B COOTBeTCTBHH C HSBeCTHHM sHepreTl![qeCKHM 

XO~OM Ce'leHDH 06pasoBaHHH nap K ~e 3HepraK £~= 2,22 MsB II 

ycpe~eRHH! pesYJIl>TST BHqHTElJIca liB nepBOHa'l~HO HSMepeHHO! BepoaT

HOCTK. 3Ts IIOrrpa:mta COCT8.BHJIa Be.Iil!'UIHY (0,52 :!: 0,13),10-3. OKoH'ia-

TanbHO noJlY"'IsHHa.a: :BeJIlf<IlIHa BePOB.THOCTR peaKUlD! '1"t.- + j 
no OTHOmeHJi[IJ K pa,ItKattHOHHCMy SBXBa'l'Y 

vf3 = (0,58 t 0,24),10-3 • 
3Ta BeJlJ1!'W.Ha llpO'rHBOpstmT paclleTY (I) R COrJIacyeTC8. C 121 11'3/, 

E04HllpKHaJb 11'1'0 BepoRTHOCTb BHYTpeHHe! IIapHo! ROHBepCn pan
Ha 0,3'10-3 /2/, TO Be£OIlTHOCTb po~el:lll1li Hei!;Tp~HO! 'iacTHllhI C BpS

MeHeu DSHK ~ ~ 5'10- I C He npSlflIlI8.ST 0,7,10-3 (90% y.,n.). Jl,lm: 
RCManyEMol p~ pacllsT npanCK83HBaeT 78/ BepoRTHOCTD poJtD:eHlm 

aKClIOHa 2.10=-3, lITO B 3 pass npeBSDIaeT SKCne~HMeHT~HhII peSYJI:&TaT. 

B IIOIlBIIBlleil:ca B MaTepHaJIaX lto*pe:a:I:(II!H 121 aHHOTmgm pa60Thl 

no 1IS119pemm 9TOil: BeJJlI'DIHH H8. RelTPOHHOM JIY1me p8aKTOpa HHcTrryTa 

Kaya-!aKKe:a8B8(rpeRo~) TaKKe co06~aeTCa 06 OTCYTCTBHB aKCROHa. 

o.u;u:IO He npHBOJUI'rCB. "DI0JI9BIiHI p8aYJll>TaT lISM9peHHil. 

) 

Alrropa 6J1aroJtaPHH A.E.IIono;ey t r.c.CauOCBa'l'Y R S.H.lllapaIIoBY, 


IIpQAOCT8BKBmIII ~OBBHe ~eTeRTopH. 


U'l'O,PK BHpU.8IJ'1' npl18sa'1'UiJlOCTl> A.il.Pywmn9BY, A.C:HBaRoBY, 

H • .I.MmotuoBY sa npe~OCT8.BI8De HelTpOBHoro IJY'iK8 sa yC'fS.o..,tV'. B.H.UopoaOBf, ~.H.EO~p8KKO, B.~.RY8R~OBY 
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X C.B.I1KOBY sa OKaSaHH8 rOC!ElupaKMO!Ba, a TSKE8 B.M.Hasapos,y, 

M.B.&pOBTacb8BOI K C.~.~opHBoI sa npOB~9HK8 axT~oBBoro aHanH

sa 	~CTO!H llonH3TKn8Ha MHmElHH. 
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60psa~01 C.D •• nOKoTHnolcKH~ ~.H., X8SHHC a.M. 	 P3-87-1)1
H3MepeHHe lepOATHoCTH HsnY4eHHR aneKTpoH-nosHTPOHHWX 

nap npH sax laTe npoToHaMH TennoBWx HeHTpOHOI 


HSMepeHHR npOBQAHnHCb nYTeM perHCTpaijHH cneKTpa yy-colnaAeHHH npH saxBaTe 
Tenn08WX HeHTpoHol IE - 50 N3BI npOTOHaMH nonH3THneHOIO~ MHwe~. raMMa-cneKT 
p~ H3MepRnHCb C nOM~b~ AIYX CijHHTHnnRijHOHHWX AeTeKTopOI c KpHCTannaMH 
Hal(TI). HSMepeHHaR 8enH4HHa BepORTHOCTH napHo~ KOHlepCHH oKasanacb palHOH 
15.8±2,4/·10-4. 4TO cornacyeTcR c COBpeMeHHWMH AaHHWMH no lepORTHOCTM IHYT
peHHe~ napHOH KOHlepCHH npH ~-nepeXOAax B ftApax H npOTHlope4HT HeAalHHM pac
4eTaM aT~ lenH4HHW B paMKax penRTHBHCTCKoro HMnynbcHoro npH6nH*eHHR. nony, 4eHHaR aKCnepHMeHTanbH8R BenH4HHa BepORTHOCTH HCKn~4aeT TaK*e pOMAeHMe I aT~ 
peaKijHH KOPOTKO*HBy_ero aKCMOHa C IpeMeHeM *HSHH ta < 5.10- 11 C H Macc~ 
rna 	 • 1.8 MaB. 

Pa60Ta 8wnonHeHa I fla60paTopHH HeHTpoHHOH tH3HKH OHRH. 

DJIIIDPIEI' ~_"' IDICI'Wryft qepilUoolll RCCJleAOBIIIIIIA. ,lly6aa 11187 

nepeBoA ·O.C.BHHorpaAoBoH 

Borzakov S.B., Pokotilovskij Yu.N., Khazins D.M. P3-37-131 
Measurement of the Probability of Electron-Positron 
Pair Radiation at the Capture of Thermal Protons by Neutrons 

Measurements were performed by registration of yY-coincidence spectrum 
at the capture of thermal neutrons (E - 50 MeV) with polyethylene target 
protons. Gamma-spectra were measuFed by means of two scintillation detectors 
with Nal (Tl) crystals. The pair conversion probability value obtained is 
equal to (S.8±2.4)·10- 4 • It agrees with up-to-date data on the probability 
of internal pair conversion at y-transitions in nuclei and contradicts the 
recent calculations of this value within the relativistic momentum approxi
mation. The obtained experimental value of probability excludes also the pro

~ I duction in this reaction of a short-lived axion with ta < 5'10-11 sand ma = 
= 1.8 MeV. 

The 	 investigation has been performed at the Laboratory of Neutron Physics, 
JINR . ... 
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