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.BB8n8HHe 

rrp06~eMa MaCCH (aHTH)He~Tp~o,. o~a liS K~~eBHX up06~eM B COBpe
MeRROM ~HSHK~. Ha caMOM ~e~e He CBO~TCH ~ R Bonpocy O TOM, OT~-

•	 ..1 

aa Jm: 0'1' HYJIR 3Ta MaCC~, HO nO)Ul8.3YMeOOeT l'I npyras :BaJKlIHe BOnpOCIiI, 
KaK, Hanp~ep, cymeC\l'BOB8HHe MBMOpa,HOBHX He~TpIDIO HapR.D.Y C .n.HpaKOB
CIrnMH, OCUHJL7I.F.IT(IDl HeHTpIDlO, ~BofuIo~ 6S'l'a-pacnéUi li '1' •a. 3Ta rrp06.rr8Ma 
TeCHO CBH3aHa C TeOpHHMll Be~OrO O~e.n.l'IHeHHB li BOnpOCaMH 3BO~ 

BceJIeHHO~. 

B l'ICTOpHH HCCJIe.n.OBaRRM CBO~CTB He~TpHHO 3aMeTHO B~e~eTCH nepn
o.n. 1980-1985 rr. 3a 8'1'0 ROpOTROe Bpe~m nOHBRnOCb HeCKOJIDRO pe3Y~Ta-
TOB,	 CBlmeT6JIbCTBO~BIJlliX B no.d:bSY. HeHY-!IeBO~ _.MàCCll! (aRTinfe.~~HHO: . 

- B pemnnm ( Y ,d ) Ha6JllQlJ.aJm:Cb bcIUUIJIJ!UID1 He~TpnHO 7 /;e 
- l'IS aHallHsa ~e~pOBoro OTHomeHHH (1~e/130Te) B re0J.0rzqecKKX 

06pa3lJ,8.X 6wr 06HapYJKeH .n.BO~O~ 6e3HeHTpID!HHif õara-pacnen /2. { 
- li3 aRanHsa ~OPMH 6eTa-cneKTpa TpHTHH B 06JIaCTR rpaHHqHOH 3Hep

I'Jm6Ii1J1 cnenan BH:BO~ 06 ÓTJIWUU1 MaCCIiI)le 0'1' HY.Jm /3/; 
- B peaKIJ;FIH (~e' p ) Ha6JJ:IQn.aJmcb ocrnw~ He~TpHHo /4/; 
- R3 aaaaaaa qJüpMH oera-cnexrpa ~iTHR "ÓWIO noxyseso YKasa.IDlé na 

"TmKeJIOe" HeRTplIllO C Ma.ccoi! 17, I K3B • " 
O.n.HaKO 60JIee .n.eT~~H~ aRanHS ncKasaJI CO~{HTeJIbHOCTb, a TO li 

ouraõo-raoors YRaSaHHHX pe3Y~TaToB. 3'1'0 ae CJIIDI1l\OM Y~ID3RT8JIbHO .ÊlCJIH 

yqecTh, tITO TOllHOCT:b OIlliTOB HaxO~11TCR xa npsnsae B03MOJKHOCTe~ " 
cOBpeMeHHo~ 3KCrrepHMeHT~HOn TeXHRKK. BBn.uy MaJIOCTH 3~KTOB. 06yc
~o~eHHHX ROHe~HOCTbID MaCCH (aRTH)He:HTpHRo. e~Ba ~ He pemaromee SHa
~eHHe npH06peTaeT yqeT paSJIl'IqHUX ~3H~ecKHX ~TOPOB, KOTopIile MOryT 
rrpHBecTH K "reHep~" MaCC~. 

llp06JIeMe MBCCH (aHTH)HettTpHHo nOCBHmeHO MHoro rrpoeRToD B p~e 

ne.n.YmHx ~60paTopKH MHpa,l'I ~aCTb 3~HX npoeRToB y,me ocymeCTRnHeTcH. 
IbDKe MH paCCMOTpl'IM HeKoTopHe 3RCrrepHMeHTH, noCDRmeHHHe RsyqeHHID 
CBOttcTB (aHTH)HSfiTpHHO B npoueccax pannOaRTHBHOrO paC~t R BOSHHRa
nmHG np~ 3TOM TPY~9CTR • 

"'l.Cihiit':íl1l.i~ KHCnrryv j
- Utr/lIlt1l IitC.ll~IDlllllfl 

6i1S/iJrtCTEKA . 
- I -. 



§ I. Macca aHTHHeiTpKHo 

HaH6o~ee ~CTBllTeAbHHM MeTD~OM onpe~e~eHllR MaCCH 8~eRTpoHHoro
 

aHTHHeMTpllHp mvc 
2 .ffB.lliieTC.ff, no-BH,URMOMY, llCC~e,IJ,OBaHlle WaPMH 6eTa


cneRTpa npR pacrr~e TpllTR.ff /li
 

3H ~ 3He+ +]3- + )).	 (I) 

.	 ~ 8HepreT~BcKoro pacnpe.ne~eHR.ff -a~eKTPO'OB B rrpoUecce (I) MO~O 3a
IDiCaT:bBllpaJKeIUI8 ~ BOCXO,IVIruee ente K <1iepr.m 6/: 

'So(E)dE = A j M31 2F ( E, Z+1 }C (E1 m,..c2 ) p - E- pEdE	 (2)
-O"	 )1 " -y , 

r,nB Ao - HOpMHpOBO~H8.ff KOHCTaRTa; MS - ~~TpnqHHH ô~eMeHT -6eTa-nepe

XO,D.a; F (E-1 Z + I) - CfJyH~ roepM1i; pyEy, pE - l1MII.Y~:bO II noJIHBR saep
 r
rRR HettTpHHO H a~eKTpOHa'coOTBeTCTBeHHO; C(E,mvc

2 )- BOSMOmHHe rronpas
-Kll, yqllTllBaromHe -OT~He ~OpMU ~6eTa-cneKTpa OT cTaTHOTKqeCKO~. \; 
MÉfO]KlfTeJl;:b 

II
p;-Ep = L-CE - E)2 - m_c2 ] 1/2 0n - B) (3) . 

o r o. 

rna E - nOJIHB..ff sseprxa paorrana "( ::: 60 + m 2 + m~o2; 8" - rp8.Hl'11lHB..ff	 '·1oo
 
KKHe~~eCKa.ff aHeprR.H 6eTa-oneRTpa), H Onpa~enRB~ npeKMYWaCTBeHHO sa

BHC:fdMOCT:b q,OpMH cnexepa OT napanerpoa E ' m,. llaoTo ÓllBa9T npe,IJ.IIO~Tll	 I ~ 

o 

o 
Te~Hee rrepE:l:1!TH H8rrOCp8,ItCTBeHHO I, IGlH8TR1IeOI,:HM 3neprMM SJIeJ(TpOHa 5 ;	 l' 

I 
Tor,na 

PJE; = [( t. 
l
, + m;c2 - 8)2 - m~o2J1/2( [o + tn;102 - S). (4) 

d 
I 

~TepHaTHBHO M~eM SanHCaTb 
~ i 

p~:E:j) = [< E~ii- 6)2 - myo~1J2(EOY_[)' (5) 
~ I 

r,IJ,e MaKO~Ha.ff nOJIH8.ff 3HeprH.H aHTillle1tTpllHo Eo~= G + m~o2 RMe8T	 I:o 
CMHC~ 3KCTpaITOJillpOB8HHotl: rpanana rpa4)lma <!)epMli-.KmpH, T. e. 3a.BllCliMOCTli 

l;1 
(6)[So(E) / F(E,Z+1 )pEJ~/2
 

2
Hocsnn.ei! mmei!Hll1t xapasrep , eCmI m;;c = O, a MS II C(E,m;i) H8 3aBR
C.ffT OT aHeprHH. XOT.ff rroc~e~HHe ~Ba rrpe.nno~o~eHRH HBJIRIDTCH o6merrpllHR

TRMH, ltt He ~e~yeT yrrycKaTb H3 BH.IJ.a, TeM 6o~ee ~TO rrO~IDTC.ff YRasa

IDIJI aa B03MOJKHYX) SaBHCBMOCTl> :M3 OT aaopraa Ka.K pas ~JI.ff pacnana
 

TPHTH.H..
 
B TOM o~ae, Kor~a H.D.P0 TpRTll.ff BXOnHT 13 COCTaB aTOMa RnH Mo~e-


Ky~, pacnan óy.neT .nATR T~e Ha Bos6~eHHlle KOHe~Hlle COCTO.HHllR.
 
OrpaajqHBaHO:b ARCKpeTHHM crreRTpOM c 9HeprRHMH B086~eHllR Ej
 
(j = G, ••• , J ; E~ = 0), MOJKeM 3amICaT:D ,Il)I.lI peSYJIbTllpYIOOlero cnexrpa
 

2	 I. 

.li 

J 

s(6) =~ Ali jSo( é , í j' m~c2») (7} 
J-O" . 

r.n;e Wj - Bep0.fITHOCTb cooTBeTcTBynneH BeTB~ pacrrana; [, j= é~, - Ej. 
rpaaasaaa .8HepJ;'ID1 j -OR KOMIIOHeHTll. 3aMeT11M, 'qTO ,UJI.ff MaJmX 8HeprIDt 
Bos6~eHIDJ iA;) ç:;::, c onst , ~o YBeJIWIeJ:lHe TO'tJHOCTH orrpsneaeaaa m:;ic

2 

MOJKeT nOTpeÓOBaT:b 11 y-qeTa 118MeHeHll.ff BeJIWIHHll Aj • llillpOKoe pacrrpo
CTpaHeHHe noJIy.tiMa TaK HaSllBaeMaJI .n.ByxypoBHeBB..ff armpOKCllM8.IO'UI EePI'K
BRCTa /7/, ROr.na Bce Bos6~eHHlle COCTOHHR.f! 3aMeHRIDTCR O~HM c a~R
THBHO~ SHeprHeH B036y~eHll.ff E~f • B 3TOM c~ae J = I; W = 0;7;o 

E1 ='E~f = 43 aB. llo,IJ,06HOH armpoKCRMannn, nO-B~OMY, Bno~e ,ItOCTa~ 

TOqHO .n;JI.H oueHOK. ' . 
He,IJ,aBHO 6~~o YKaSaHO /8/ eme Ha O.1l.MH npouecc npR pacna,n;e TpRTH.H 

JKe, llMeHHO na pa,IJ.l'lall;l1oHHIlfi 6~Ta-3axBaT 

311; -- He + 1J + Y,	 (8) 

113 KOToporo T~e BOSM9~O HSBJIe~b.HH~pMaUllID O m7c2: crreKT~ ~TQ-. 
HOB OT aToro ~ponecca npOCTHPaeTC.ff sa rpaHllUy cneKTpá TOpMOSHoro,HS
.rryq~HllR, :r,rpRMepHO aa 10 .sB. 'O.n.E;a.KO oueHKll t ~êTBllTeAbH6cT~ aT.9ro ~~
To~a Hé BHYIDaIDT Hane~.Haero CKOpyro aKcnep~e~T~~ pe~saunro.; , 

, Cpe,IJ;R MHOJKeéTM Pa3~ 8KcnepHMeH~óB (CM~J ocaop /9 ) no i3Me~ 
paaan Nl.aCCll aHTKHeMTpRHO H3 <I>opMU dSTa-<nleKTpa. TpRTR.ff \ococo c~e.IJ.YeT . 
BWJ.e.JmTb )J,B8.: " ..' ..' . , '" 

a) SKcnepRMeHT EeprKBRcTa /10/, B KOTOpOM BIIepBlle rrpe~OJKeHa II 

peaJIR30BaRa R,IJ;eR He3KBHTIOTe~HOro RCTO~HKKa, a TaRXe BnepBHe yq-, 
TeR BKn~ aTOMHHX 3~KTOB. 3TO n03BO~O CHHSHTb BepXHKa npe.n.e~ Be
JrntIllHIl' MaCCll aHTHHenTpHHo no 

m)Tc 2 < 55 aB (90% CL). 
6)3KcIIepHMeHTll l1T31> /11,3;12,13/, 13 KOTOpWC: BrrepBHe RCnOJI:bSo:aa-

Hll MHOroKpaTHa.H <PoKYCHpOBKa (CHID!tB.eT ~H ~eTeKTopa OT pacceaaaax 
ôJIeKTpoHoB), nOSKUROHHa.H qyBcTBHTe~bHocTb ~eTeKTopa (TpeXR~Ha.H 

CllCTeMa YCKOp.ffeT Ha60p cTaTRcTllKll), 11 a~eKTpOCTaTnqeCROe CRaHHpOBaHHe 
c YCRQpeHnBM a~eKTpoHoB. MCC~eAYR <I>opMY 6eTa-cneRTpa TpHTH.H, B~eH
Horo B MQneKy~ BanHHa, aBTOpll no~ cíe.nyromHe pesY~TaTll: 

I976 r. IDyC ~ 35 sB (90% CL) /11 
1980 r. 14 aB ~ m~2. ~ . 46 aB (99% CL) /31, 
1983 r. ID vC

2 = 33,O+I,I aB /12/ 
1984 r. m-yc 2 = 34,&;1.9 a13 /13/. 

Ha6JmmaeMHH. 13 3THX 11 rro.n.o6HHX HM ~KCrrepllMeHTax cneKTp npe~CTaB
JI.ffeT C060R pe3YJI:bTaT cBepTKH TeOpeTnqeC~o1! q>üJlMU cnexrpa '8([;)'C npa
60pHOn WoPMOM: mm~ (II<I>JI) RcnOAbsyeMoro 6eTa-RCTO'!!Hill<a Pf (é): > 

N(G) = S(8) • Pp(f,),	 (9) 

3 



OneHRM _pa3HOImOO.eMHX ITapaMeT.pOB H8.XO.n.flTCJl OÓWIHO nyT8M MMHR.M}13aIJ;H.R 

OOOTBeTCTB,1IDmero ~~OHana. 

)lJm EAeaJIbHOrO ROTOllH:tllia WIDmWI ~ (8) cosnanaer o QNHItlumH 
OTRJJ;l'lE,a rr.pHóopa -Y (E) , a J3 o6meM o.ny-qae .fIBJIf.feTG.fI oneprxoã Y(C;) o 

clJyHKIU1eR x (é,f. , ~MHBalOlll.eit B3anMo.neRoTIDie HonycRaeMl:DeMOHOaHeprep
T~eoKHX 3~e~TpoHoB o BemeOTBOM HOTO~HHKa, no~omKR li '1'.4.: 

PJ'> (6) = xj3(é) • Y (6), (IO) 

,llJm HaxO]1\.'I\8UIDJ- rI®[ OÓl:RHO npaõeranr R noaoma KaJm6pOBOlfllliX no
TO~HHROB ::lJIeI{'l'pOHOB BHYTpeHH8it ROHBepolU1 (3BK), I1~JI .nJI.fl ROTOpHX MOilteT 

6HT? TIpe~CTaBneHa Rap; OBepTRa 

P	 (6 ) =. xe(E,) .. Y (6). crn 
e 

-3.neOb ~~ X (6) AnH ~eaJIDHOrO MOTOqHHI\a :aMe8'!' B~n JIopeHUHaHa,e 
a B QÓmeM o~a8 o~eHD OJIo~a. 

BamHOOTb TOqHOrO 3HaHRff TI~ H80.nHORpaTHO no.n~IepRMBallaOD M, B 

qaCTROCTM, 6H~ npo.n8MOHCTpHpOBaRa BuqHOJIHTeJIDHHh1 3ROnepHMBHTOM /14/. 
llpe,U,IIOJIaraJIOoD, ~TO l1cTotrmu< MeaJI8H, a Y(6) liMe8T EM raycczaaa o 

paspemeaaeu R • AnnapaTYPHHH cnsxrp Mb.neJIMpOBBJIO.fl o }"laTOM nOTmmoft 

~ Y(G') , a 06pa60TI\a ero BeJIB.OD o rrOMomDID ll~JI, IDA8ICIll8H paspo
lIIeRRe R ~ ae OÓ.fI3aT8JIDHO OOanaaaame e o R - • Pe3YJThTaTH npRBe.n81iH 

na pao , 
f
Ia,o, KaR B11,I1.HO, 0III1161m B SB,IJ.amlR Ri' npnBO)J)IT 1\ 3ffilfeTHW'vf 

2 
CMemeHMM. IIlyc.
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a) 6) 

PRO. I. 3aBROIDJIOCT D OLJ;eHRM m~ c 
2 

0'1' B8JI:WIIDUl E. = fi f - R ,UM 

mye 
2 

= O, 10, 30 8B: ai R = 45 3B, ó)
. 

R = 20 sB. -3HatISIUIJI 

OOTaHDHHX MO~eJIDHHX napáMeTpoB~ .nnyxypoBH8Boe rrpa6~81rn8 

(E1= 43 sE,. w, == 0,3); UOJIH08 ~mCJIO C06h1TUM 400000; OTHD

UI~ffiIe acIxlJeRT!woH lO; -ll:k1CJIO TOtI8H 50; [;<:1 = 18570 aE t 3H-ep

reT~ecRHI ~T8pBaJI 200 9B. 

:1. 

t=t=---- 1 

J I 

1 :;;> r 

3aMeTRM, tr~O BaTOM JK8 BHtIROJllIT8Jl1lHOM, SRorrepMMeHTe HCO~8,n;0B8JIaO:O 

R POJID napa.Me'TpH3~ BeJmllIDIH pyE~ B BiUJ;e (4) RJIM (5), a 'l'a.roKe B 

BHPallteHIm ee tr8pe3 E. ' Eo7 • 0K.a3aJIOc:o, trTO o TOtrlm apsaas -.nOOTIDKlio 
MO~ TOtrHOCTM pesYJIDTaTOB HeT OCHOBaHR~ AJIH rrpe,n;no~T8HH.f1 RaROH-JllIÓO n3 

HIDC. KpoMe Toro,	 ówro rrOR83aHO, trTO npa BHóope mo6HX ~BYX napaseepoa 
2H3 Eo>i , 'G , 'no.nyqaeMIl8 0D;8HIDI' soerna OWI:DHO ROppeJIHpOBaHH,o mlic 

•	 ~TO 06~ORHeT EX nOBe,n;eHHe B 3aBROKMOOTH 0'1' HOMepa cepHH B S~OrrepMMaH

Te.HT~80 /3/, OTM811eHHoe B pa60Tax /9,15/. 
He I\IJ,8Baf10D B paccaorpeaae scex a<IxlJeRToB, ROToDHe MoryT npasecra 

R n8peOueHRB.Rf ' OCTaHOBRMOH JIHmD Ha yl{8T8 eOTeCTB8HHO~ lliHpKHH JllI 

mm r , HeH368mIOH ,U,IDKe ,1J;JI.fI B,IJ;8aJIóHOrO HOTO'tJlm.K8 3BI{. TaRoít ytreT, RaR 

otreB~O, oOB8pmeHHo Heoóxo,U,HM B TOM o.rryqa8, Ror,n;a rrpOB8P.f18TO.fl ranOT8

sa m,yc2 ~ o. 
,UJm accxenoaaaaa Il<!lJI xaoro HCrrOJID3yYOTO.fl M. -JIHHIDI 3BK npa pac

nane 16~. ( E ...- 18,4 RaB). K OOJKaJleRmO, ,n;o HaO~0.mu8ro BpeM8Hn npae 
MIDC sRonepRM8HTaJIbHHX .na.HHI:DC no H3M8p8HIDJ BeJmqmI reMi)' M3 paonana 
169rb B JllITepaTyp8 H8 ony6JmROBaHO. lloaTOrvw snecs Mli OOTaHOBRMOH aa 
rronyqeHHHX HaMM pe3YJIDTaTax. 

~3MepeHH.fl orreRTpa 3BK rrpOBO~Ob o rrOMOmDID a~8RTpOOTaTRtIeOROrO 

óeTa-crreRTpOMeTp8, OOOTogmero H3 C~pnq80ROrO 3aMe,n;JllITeJIH H ,nBOHHoro 

~HtIeOROrO S8pRaJIa /16/. MÓTotrHRR 169rb H3rO~OBJI.flJIOH RaR IIyTeM 

acnapsaaa B Ba.Ryj7M8 ÉIa rro,IJ;JIOJ!tRY aa a.moMmmJl, TaR a BHe.IJ;PeHlleM B 68pM

.1IlÚt aa a~eR'l'pOMarHl1lTHOM Macc-oenapaTop8 o aaeprne:í1: HOHOB ~ 500 sB. 

CR8HHpOBaHRe on8RTpa ooym8oT~JIOOb H3MeH8HHeM Han~eHHff 3aM8,IJ;JI8HRH 

(u ) npa nOOTO.RHHOM HaIIpmltel}IDl a.HaJm38 (u ). <!lpaI'MeHTH Li - 20,7 
li Mi - 20,7 crrexrpos 3BK IIpHBe,n;eHH aa pao, 2a,ó. Ka.R B1f,2l,HO, xapas-

E	 • 1063~ 38 '1e 6)
p:.~ 1e...-~ .,a)

LI 20,750 ll.,20.1)O 
169Yb ____..169

Tm 

T(EXP) • 10 c 16lJn, .• _"'~. 

.60:: 
T(DEAD). 10 c 

I

I 
~ 10 '1eu - ~ 8 

~ 11 .. _~o " 

li 20.04.82u • -100 8 

~ 2	 20.05.82 
'11	 ' 

I·'[ 
i~L(e • 121023 

L32~ f I 

1\ '," "662"11150 11750 12150 12550 12950 I/ 1I;z20.?~ 
U(8) 

E... iSll67.'/ ~ "lO.""./ \ l,:'-'-~'PRO. 2. ~~I'M9HTH orrexrpa 3BK npa 
.,.:....-' \......,-/ \.. . 

paOITaAe 
I 9Ib: ~) yq,CTOR ~i- 20,7; o'	 -I 

'9100 19200 1'J~1Xl ~C)ttOO ,~	 ,~ 19'1OO

6) yl{aOTOR Mi - 20,7 16/.	 '(Vl 

5 



-

TepHon OCOéeHHOO~},ID HHaR03RépreT~eORMX yqaoTRoB OrreKTpan},HHX ~Hn 

.HBJmeTO.ll Ha.JJ:HtIHe ,IJ,JmHHHlC ItXBOOTOBIf 11 xopomo B'hIpaJKeHHHX ItnOJIO!{" , trTO 

o6bHOH.lleTOH 06uqHO HerrpepHBHH~R ~MORpeTHHMR nOTep.llMH 3HeprHH rrpR 
B3aHMO~e~OTBnR 3JI8KTpOHOB /16/. 

06paéoTK8 CTO~ CJIO*HO~ WOPMH JIRHHH 3JIeKTpOHOB .llBJI.lleTOH Herrpo
OTO~ H nORJIIOtI1'lTeJI},HO BaJKHOii 3a,n;atreii ,nJlff Haxo~eHID1 m- 0 

2 • O.n.HaRO 7. " 
ecna 3~-aT},aH ueJI},1O rrOJIytll'lT}' IDiWOPMaI.UfiO mmID O Be.mrtnrnax r: ':Li) H 

r (~). 3a,n.aqy MO.iKHO yrrPOOTRT}'. 3,n:eo}, ztocrazcsao rrpmmT}', trTO BHOOKO
3HepreTRqeOKaH traOT}, JIHHHH ae ROR~eHa rrpOUeCCaMH B3aHMo.nenOTBKR; a 
T~e trTO' OHa Mo~eT 6HT}' OrrRCaHa OBepTROM paorrpe.n:eJIeHHM rayooa (G ) n 
Jíopemta (IJ ),. XapaKTepH3yn:rlHXO.fI nmpmra.MH IIRKOB na rrOJIYBhICOTe R 11 r 
OOOTBeTOTBeHHO. Tor~a, orrpe.neJIMB R o nOMom},ID 3JIeRTpOHHOH ~ o H3
BeOTHl:lM 3HalIemleM r (nanp, KI4,4 - 57co : f(K)=I,25±0,06 aB 17 ).,. 

JIerRO H~TH rryTeM MHHHMH3~ oooTBeToTByromero WYHRIJ;nOHaJI8 3H~treHKff r. 
KaK B~O R3 TaéJI. l, rro;ryqeHHHe ,na~e éOJIee RJIn MeRee y.uo~eTBopR-· 

TeJThHO cororacynrca o OnOTeMaTJiUWH /18. 
Ta6Jnma I 

fuTeOTBemme lIlHpnHH (f, aB) Li- n Mi -ypoBHen npa pacnane I69n 

YpoBeHb 
HaOT. 
paõora /18a//I8é/ YpoBeHb 

HaOT. 
pa60Ta /I8a/ /186/ 

L1 

L2 

• L 3 

4.4(3) 

4.0(4) 

4.0~5) 

7 5 

5 3 

4 3 

~ 

~ 

M
3 

13.9(3) 

9.2(8) 

9.5(12) 

20 14 

11 9 

11 7 

2Boaspaníascs R ytreTY ~ npa oneare myc , MO.iKHO OTMeTHT:b, trTO npa 

RCTmmOH II<I?JI B B~e OKMMeTpKtlHOrO rayoCEB.H8. o R = 45 aB H9YlleT BK.1Ia
,na reMi) - 20,7 69 Yb B Ha~aeMoe paspemeHHe' npRB9JI éH R 3HalIeHHD 

Ri "" 55 3B, a, COrJIaOHO pRO. I, R renepanaa MaOOhI aRTmleit'rpmm nopaa
sa 20 sB npa 'OTiOM 3Hatremm m~ 0 

2 = O. Reme 60JIDmeM;Y atW>eRTY npa... 
BOMT OueHKR 19. HanOMIDiM, lITO B STKX npaxanxax ae ytrRTHBaeTCH 
aOHMM9Tpnn ~, pOJI:b ROTOpOH ~eTanDHO aR~3HpyeToH B paéoTe /20/. 

R COJKBJIeHIDO, ;UBJIeR OT .ffOHOOTR BOIij)OO oo yqeTe eOTeoTBemrnx nm
pHH JImId 3BR B 8KOnepBMeHTax HT~. B nepnsx nyéJllU\BIUffiX H9T ynoMR
HaHHH oé aTOM S~RTe, a Haé~aBmeeOH ymHpeHBe M1 -JIHHRK no OpaBHe

HmO o ~- H M -JnIHKSIMH aaropa OéMm7 ~03MOJKHHM BKJIB.IJ,OM K-.7ll'IJIlm
3H~Koero H9R3B90THoro raMMa-nepexo,na 21. IIo3JKe éHJIO o.n.eJI8.HO YTBePJK,D.e

I2/3Ha-q9HIDI
HIl9,O T.OM,lITO ,BKJIB,U reMi )rWTHBaJICH R rrpllBe.nàllli/ 1'("4) II 

reMi)' éJIll3RHe R ~aHHHK / &/, XOTH O M9'l'OnRRe R3Mepe~ 11 06paéoTKH 

6 
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.n,HHHHX ae oooõmaaocr., B paoore /13/ COHJIKa aa nonoõase 1I3Mepemur OT

CYToTByeT. 
3aKaHlIHBaH paooMoTpeHHe JIMID:b o~oro H3 MHOrHX ~eRToBI 

BJmHIOIl{}lX Ha OMemeHHe oueHRH m~c-
? , npnO,IJ;I1TCH c COJKaJIeIDIeM ROHCTaTH

P0BaTL, 'tiTO T9XHJI:Ka 11 M8TO,1UiRa npenaaaossoã HlI3I<OôHepr.e'l'H'IIeORoit «50 
K~B) 6eTa-crr9KTpOMeTpRH pa3BHTu c~éo. 3'1'0' OBR3SHO c TeM, lITO: 

a) npH TaRHX 3HeprHRX .pemaromee 3HatreHH9 npRoépeTaeT Ra~eOTBO pa
~~OaKTHBHHX lIOTOllHHROB, TeR RaR xx ooéOTBeHHaR TOJIWHHa H O.nHOpO~OOTb 

BJIlOOOT aa IJ(j,)JI;- . 
6-) II~JI cymeO'l'BeHHO 3a.BHCHT M OT nO,IJ,JIo1K1m HCTO'tiHllRa (MaTepHaJI. 

TOJIIIUma, i!JopMa), H rrpn BHCOROM saepreraxecxoapaapeneaaa MOJKHO Ha6JIIO
~aT:& ;uaxe 3@>eRTH B3al'IMO,1J,eí1:0'.PBM o MaTepHaJIOM nO,1l,JIOJKKH: 

B) npenR3HOHHaR HH3K03HepreTH'tieCRaR 3JIeRTpOHHaH oneKTpOCROTIHH 
HaTaJIKHBaeTOR Ha 3Ha'tiHTeJI},IIHe Tpy,Il,HOC'1'H RaK npH ~OpMHPOBaHRH WoKYOH
PYJClIUDC rrOJIeH, TaK H oéYOJIOBJIeHHHe B.lIRfJlmeM pa3~Hl:lX BHeIJIImX <flaKT0POB 
(HanpRMep, MaTHHTHOrO no~ 3eMlll1). 

B pe3Y~},TaTe TO'tiHOOTL H3MepeHHR aHepran H .0THOCHTeJIbHHX lIHTeH
OHBHOOTeH aBR OOOTaBJIReT 5+10 sB II 5+10% COOTBeTeTB9HHO. B QJIYtrae 
HenpepHBHHX éeTa-cneRTpoB ITOJIO~eHHe eme CJIo~ee, lIéo OTOYTOTByroT Ra
RMe-mréo RpHTepIm ROHTpO~ saxecraa HOTotrl~a BO BpeMSI scero ascne
pHMeHTa. 

B nOCJIe.n.HHe ro~ éOJIDillHe HaAe~ B03~r~OH Ha ~RCnepHMeHTH, 

110rrOJI},3ynIUIe aTOMapHH~ TPHTillt B- raaoaoã <PoPMe.· TIoRa lITO Tpy,Il,HO iIpe~
OTaBHT}, oeée BeOL o~eM MeTO.uHtreoKHX npo6JIeM, B03HHKaromHX npH aTOM 
nO.II.Xo~e, HO MOJKHO YKa3a.TL, HaITpHMep, na OTOYTOT-BRe ~)-ROnepHMeHT8.7I:bHHX 

uaanax oo eCTeCTBOHHHX mapaaax aTOMHl:DC ypoaneã npa pacnane 83nXr 
(TI / ?,I ,83 li) - e;nmOTDeHHoro raaoacro acrosaaxa , ~ocTYJIH-Oro )J)JR I<a
JIRépOBRH oneRTpOM8Tpa. 

§ 2. Maooa He~TpHHo 

Booéme rOBoPR, HH~pMaIJ;HID o BeJIHtrHHe myc 
2 MOERO éhI~O éH no~

'tiHTb, aHaJIOI'lNHO TpHTHeBbIM 3I<OnepRM8HTaM, H3 HOOJIe,ltoBaIUm <PoPrwnl cnsx
-+ 

rpa noaarponaoro 113JIyt18I:rnR npa j3 -pacna.ne 
+ 

( A,Z ) .~ ( A,Z-1 ) + j3 + V. (12) 

If.a..m!qRe ROHKYpHpy1CIIJ.ero nponecoa (aJIeRTpoIDIOro aaxsara) IIpRBO,Il,liT R TO
My, ~TO rpaaaxase aneprza [.0 0paBHRTeJI},HO BeJIHRH (HaEMeH:bmee H3BeOT
soe saaxeaaa OOOT8.BJI1IeT 235,3(6) R3B ~Jlff 6Szn ) . II03ToM;Y TaIGIM M8TO~OM 
B~ JIH y~acToff ~OOTaqL TO'tiHOOTH oueHOR m~c2 , OpaBHHMOft o ToqHOOT:b~ 
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o~eHOR' m~c2 D3 TpHTHe~ aRorlepKMeH~OB. B HaOTOHmee BPeMH H3BeOTeH 
~ O~~ aROnepHMeHT 122/, B ROTOpOM H3 paon~a 22Na nonyqeHa OijeHRa 
myc2~ 6' R3B {90% CL). .... 

B OBS311l '0 9TKM B noc~a~e r~H3Ha~HTe~Ho B03pOC HHTepec K 

SJIEH<'l'pOHHOMY 3axBaTY.. 

( A,Z ) +. ~i ~ C A, Z-1 ) + Y~ (13) 

BapoHTHoOTb ROTOporO nponop~OHaHnHa ~30BOMY oó~eMY 

, ..2 2 4 -2 1/2 , . (14)
/\. r--..J .l!i" (1 - m.. c /'K",. ) • \ 

~ ,~ r r « , 

rne E - SHeprIDI HallTpIDIO, HcrryC1<aaMOrO npa saxsare aa i -YID OÓOJIOq-·
Yi 

KY aTOMa. OtIaBli,IUIO t qTO HaPl60JIl,nrn:~ anrepeo npa.n:OTaBJIfIlOT HYR'mm'H t ;IJ..Jm 

KOTOpHX 
; 2 (15)

E,,~ ~ Q - E; i r--.J m)'c , 

r.n;a. C i - 3HepI'Bj! 0,BH3R 3JIeKTpOHa; Q - aHepI'IDt 3JIeltTpOHHoro S8XB8.Ta.
 
}isBecTHH /23/ .llIDllI:i ,Il.13<l ·ny:KJIlf.1l.a (I63Ho H 193pt) C npOOTefumu.m
 

cxaM8MR pacnana, Y I<OTOPwe Q~ 2,8 11 56,6 I<aB cooTBeToTB8HHO. ')J.n'.l1
r 

Há.H6oJIee 'ÓJIarOnpIDITHoro CJryqM as BepOJITHOCTl1l M-S8XBaTa I63Ro IIOJÍY

qaHH oJIe~e OueHKl1l: 
2 /24/myc ~ 1,3 R3B (16) 

~ 244:tI030 ~B /25/.myc
2
 

BoSMOJKHO paocMoTpemm Talt1Ke c.n:yqaeB, HarrpIDIIep, K -38.XBaTa sa
 
Bosó~emme COCTO.fll!M H,IJ;ep (E*) C M8JIHMfl SHaqaHIDIMn QK ' rne
 

QK ~ Q - E* - CK . 

AHa.n:l1ls naansx /23/ nponzaraer )J.Ba HYlt,mma, B03MOiKHO, y.n;OBJIaTBopJI1OI1U'le 

3TOMY Tpe6oBaHRID:
 
I7~u: QK = -1,1(27) R3B /26/; -3,6(18) KsB /27!;E* =1318,3 KôB (18)
 

24JCm: QK = 2(6) KsB /26/; 3(6) RaB /27/;E* =636,9 RaB. (19) 

QnlIaRO B ::monepHMeHTaJI:bHHX ~coJIa.n;o~ oooooe l3IlIDtI8H1!e ÓHJIO y,n:eJIe
ao pacrr8JJY I58Tb t T~ ItaK B paoore /28/ Ha6JIIQIJ.a.n:aC:b BeTB:b K-3aXBa<ra 

Ha ypoBaHL'E*= 1187,1 R3B c QK = 156±I7 sB (CM. ~an8e). 
MoERO paCCMOTpST:b li rrpouecc BToporo no~a OTHOCRTeJI:b~o/(I3) C 

HcrrycRaHReM RBaHTa BHYTpeHHero TOpM03Horo R3~eHHJI (BTH) 29: 

( A.:l ) + ai -;> ( A,Z-1 ) + J + v. (20) 

BaToM rrponecce 3H8preTWlecrom CTIeRTp raMMa-RB8HTOB aHaJIOI'lfleH Henpe
PHBHOMy deT~-C]J8KTPY. Ynpomemrne pacxera, aooõue rOBOp.íI, MelJIOBepOflT
aoro nponecca BTI1, rrpi113eJill 1< BHBO.I'l.Y o B03MO:nmOCTH ÓOJI:billOrO ero peso

fi 

HaHCHOrO YCHJIemm npa ílO,1J,Xo.n.JIIUme Q. ,11 ,Iteí1:cTBRTaJThHO, TaKOn S<M>eI\T CI:lJI 
HaÓJIEmeH rrpH pacn~e I93pt li no~eHa peRop)UlaJI B HacTORmea 'BpeMH 
OIJ;aHRa: 

2m.yc ~ 500 aB /30( . . (21) 
O~HaI<O 60~ee ~eTaJIbHHa paCqeTI:l cH8RTpa BTH 163Ho. / 3I / 06Hapyxa

JIH HaJIlNHe llliTep(íJepeHIU1oHHoro MmuiMYM8 13 6JIR31<OHR !Í'amrtIHoti OÓJIaCTH 
cnererpa BTn, qTO YMeHLmaeTrrpe.uC1<a3a.H1llill paaae ScWJeRT't a TaIOíte YC~OJK

HHeT ~p~~ crreRTpa~ 3aTPYJUDiR TaK~1 06pa30M~TáprrpeTauHID pe3Y~bTaToB. 

M,HaR'OH8U, B03M02K8H cJIe.n.ytoII.tH:i1: rrpouecc 32/: 

( A,Z ) + e. ~.( A, Z-'-1 ) + )J ( ) 
L 22.f __ 

( A,Z ) + f' + Y. 

~OPMaJil>HO 3Ta 3a.ImCL TOJI\Il.acTBsHija -{ 13). 3,n;acb, o,I(IIB.Ko, non e i- CJIa.n.yaT 
ITOHVJMaTb MOHosHepreTHqeCKH8 ~JIeRTpOHH, no~eHHHa C nOMOm1>ID YCROPH
TarrbHOn Tpy6Rn. MCG~eAYfl 3aBHCHMOCT~ qHCJIa no~eHHHX ,D.O~epHHX ~MO

~OB (no rrpo.n.yRTaM pacn~a) OT SHeprHH 3JIeRTPOHOB B 06JIaCTH nopo
ra peaI\IJ;ID1, B03MOJKHO H3BJIe~L mIlIJoPMaU1IlO o Macce HeiiTpmiO. l\Ha..JIn3 JKe 
pe8JIl)HJ:DC YC~OBHii ae .n;aeT mrnaIrnX Ha,IJ;8iOJ, na pemaHHa3a,n.a~H TaKID4 
MeTo,nOM. 

yqnTHB8Ji BaJKHOCT1> ~o,IJ,a pa60TH /28/~ MH: OCTaHOBHMCH aa onacaaaa 
HOBoro 3RCrr8~HM8HTa /33 no HCC~a~OBaHKro pacn~a 158Tb • 

HyK.lilW: 58Tb 6wr rro~eH B psasrraa ,nBoihIoro 3aXBaTa TeIL1IOBlDC 
HefiiTpoHoB odoramemillM I56Dy • B PS3YJILTaT8 paS,IJ,eJIeHIDI H30TOIIOB o no

MO~ID s~eRTpOMar.HHTHOrO MacC-CenapaTopa 6HJI H3rOTOBJIeH HCTO~HK 158Tb 
(0,62 r.mIÚl), npRMeCI> I57Tb B ROTOpOM Ha rrpamnnana 1%. 

ITepBElH 3TaIT 31<CrrapRMeHTa COCTORJI B ~e~aJILHOH .rrponepRe 113BeCTHoH 
cxeas pacnana (pRC. 3) H y-rO~Hemm H6KOTOp1:CX ae xapaRTapRCTID<. J3:BH,IIy 

"''''r"'SO: 15~b9' 
2' 'w.9(::~ ~~-----.1.'i:PY 
_c=--~ ~~~., I .~:1~~ I 
~ '.,0:10-<>- j 1041,6_ ?7!Ll 'I 

L~~·- ~ ~ ~~~+ ~"'~ I 

&; " ! 
I .,'"I 
I _1~ 4" ~ ,I 17 1 

1~6n:r92~ II I I 
~4J:i1V:-- ~ 

~TLL- ~.L XL] 
0+ ..f 

1~Gd~ 

PRC. 3. CxeMa pacnana 158Tb 

1
" 
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ocoooâ 'BamIOCTR ToqHOCTH Onpe~EpleHIDI 9Hepnrn B03~pUteInmx COCTOJlliHií 

B c~a~ Cym8C~BOBaHRff Y~TpaHR3R03H8p~eT~ecRoro. K-3axBaT8 Ha ypo

BeH}, 1187. I RaB (I5Ba.d). 3Ha'tIHTeJThHOe mmMaIDIe éHJIO y,n-eJIeHO npe!4H3110H

HHM H3MepemmM 9HeprIDí raMMa-RBaIITOB. B -qacTHooTR, 9HepI'BH HaHéOJIee 

B8J!UIHX .IWH aToi\:, n8Jm ypoBHeti ORa:3aJmO}, PammMH:., 1023.705(3); 

I04I,?42(3) ~. lI87,I45(5) R9B. Hcc~e~oBaHEH BHcoR09HepreT,KqeéROl 'tIac

TU I'aMMa:-cneR~panORa3a.Jm-, 'tITO C B8pO.fITHqCT},JD 3aOeJI8InlJ1éOJI},me .I~-5 " 
!Ia. ,CyIIleCTBYJOT COCTOmmJI O 9HepI'Heít E~ > 1187 R9B 11 np.B'Moii pa3psmRoH 

na OCHOBHoa cocroasae 15Ba.d. B pe-3YJIDTaT8 113MepeHHWl RaMa mITeHCHB

HOCT}, JmH1:iit KX (Gd )-.n:yqe~ C nonpaasaaa na BHYTpeHHIOlO ROHBepomo H BHXO.n; 

~DOopecneHUHH cor~cyeTC.fI C nOllHO~ ~epO.fITHOCT},ID ~3axBaTa 15~b C 

TO~OCT},ID HeCROJThKHX npOneHTO~. 

BTo~o!t 9TaIT 9RCrrepBMBHTa COOTORX B H3Mep8HER 9R8prnR pacrrana 

I,5811b - 58Gd.,li nOMORe ~3a.xBaTa na ypoBeBl>. 1187, I K913. .ILmI 9TOi! neJm 

cn8KTP;a ~t-eoBnaneHRa RC9.lI8.n;0~O}, o n9Mo~ro Cn8KTpOM8Tpa ~

Ho-BpeMe~ H3MBp8HRti;H KO~ 3aperncTpHpoBaHHNX COÓHTH« 3annc~c}, 

aa MalIDiTHyD JI8HTY. PerncTpanwI raMMa-K:aaHTOB (RaHaJI "CTapT") ocy

m~CTBJIHJIaC}, C nOMOm},IO 70 OM3 Hroe-~e!eltTOp~, a KX-.u:yt:!et! (KBHaJI. 

"Oron"), - ~00'MM2 x 5 MM Ge(Li)-.n;eT8~ppoM, pacnozaraanaaca non si» 

.lIOM 1800• RpeMeHHoe paspenerrae ORCTeMH COCTaBJmJIO 2"C= 12 HC. ~Tp 
as AI TQJllIlKHOi! 400 MKM 3ammnaJIGe(Li )-.n;eTeKTop OT nonananaa LX-.n:yqeil. 

Tmm'tnnle ImTerp8JU1HHe cn~RTpH "XJt-coB~eHE1t npne.u.e~ na pRC. 4. 

1(' • 
10f: K:I(G4+D1> 

1rY[ ~ . 79,5 

~ 10· 1!IL.mr7a(~>iuU~a+~,9 1er 
<, 1~	 ~' ! a+?9,5 1\ 

~1rJ	 W~~I 
10" 

1rY 

1 

1cJi 

181,9 9".2 

218,2 780,2 J962,1 
mmJJIlCOB em I> 977,1 • 

./1 ' 
CJIIIJIPOIllIIllB 1tIID'JIlCOB~ l w..' 

C1IIDlPOBAllIIE lIIIJ1}!!>COB . , '\L I 11 8'} ,1 

G 1Cl2. 20'8 '072 
DooP lWlW 

\ 

"096 

PJilc. 4. Hlrrerp8Jl~ cneKTpY XJ1i-COBlI8JlSmtl 158Tb• 
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CTAPl':
 
?O or} HI'G.
 

CTOl1: 

15e.rb - 150:l 

=-' T
'.(Lo) •
 

1\ 12 ~ 
-F
 

I. 

'f 
l 
'it 
i~! 

IIo.nyqeHlrnii: TpeXM8pJIU:H MaCC1ffi namrsx 6lJJI OÓpaCiOTaH OÓlRHI:lM crroco
ÓOM C yqeToM ~HOBHX 11 C~aEHHx COBnq,n;eHH~. C nOMOm:bID R3MepeHHE o~~
HO~HOro cn8~Tpa B T8X ~e reOM8TpnqeCHHX YCJIOBHHX 6HJIa H~eHa Be~HHa. 

ny/y = (C9411S94L~ - C96;/8962 ) / ( C1023L/S102;L:). (23) 

3;n.ecI>: C 11 S """ l'lliT8HCHBIIOCT11 csera cOBrra,n;eHlill B mumx K.,L +Kp 11 nasa
 
raMMa-ImalITOB B OmmO'tiHOM orrearps COOTBeTCTBeIlliO; r023L - mrn CYMM1:J..
 
H8TPy;n.HO nORaSaTI>, ~TO
 

ó - P
PK PK(1041) K(102?) 4.Y 
f·~~:: P	 Y , (24)K(1023') 

r.uePK(E) - OTHOCllT8JIl,Ha.H nepORTHOCTI, I{-3axBaTa na yponem, C 3H8PI'H8H 

E, a f - !W3qxpIDU'I8HT t yq11TI:lBaIonulli CYMM~ipOBaHMe KaCK8,1J,ID1X rrep8XO,nOB. 
B YCJIOBIDIX aanero 9IWnepllM8HTa f = O, 93,±0,02. 

B P8SYJII>TaTe no;ryq-8Ho 

~PK / PK = 0,OI55.;tO,0030. (25) 

.1l',.7m CpaBU8IrnH na pac , 5 nplme;n.8HH 113BeCTHlle 3Ha'tI6H1UI f,P / P 11 BllTeKBlO
K K

IIUle Ir3 HHX B8JIWUm, 0j8PI'IDi paorrana 158Tb• OTCHJIaJI sa ÓOJIe8 nO.7I!iHM 

aaanasca K paoore 33, rro;n.'tIeplmeM, 'tITO qyBCTB11T8JI1,HOCT:b naanoro MeTo

r--	 0- Rag.ba-van 

A - LoSeoco at.81. 

Wapa1:ra-8} o - Hacrosaaa paõora 

1221.9,!1.b~ ...... 
~ 

Ir!' 
1QfI: (1187) 

k '" 9~! ~l .:","" ": I 1 o 

~I 5 
1218+15 

-11 
12":~; 

1I 

o	 l_ 1242. 5:1
; : ~ 

1170 1190 '210 12}0 1250 1270 
Q ,IleD 

~C. 5. Cpami8HHe ~3JIHqHHX 3RcnepRMeHT~HHX 3Ha'tIeH~ 
H 3H8pI'li:tt pacnana 5~b - 158Gd • I\pID3M - 3aBl1CHMOCTI> 

Jl,JIJI YJ.10BH8~ 1023,7 K3B li 1041 t 6 R3B 15&.rb OT Q • 
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.n;a H8.n:OOTaTO'tlHa, 'tIT06H Ha,nemiO liORJIICRliT:Q lJJIll YOTaHOBRTI, oymeoTBOBaHKe 
B8TBR K-SaxBaTa Ha ypoBeHb 1187,1 KaB I58Gd • 

~oKasaTe~oTBoM oymeoTBOBaRRfl aTOR BeTBR ~3axBaTa MoxeT ÓHTI, 
HaJm'tI.H8 cOBIIansIDrlí Icr-JIY'tIsii o J II8? ,I KaB. 3TR li3MepSHRl1 6wm npose
.n;SHH B TSX JKe YOJIOBIDiX, 'tITO li OrmoaHHH8 BHIl18 .n;JJ..II MSM8pemm t.PK/PK, HO 
nepanHfGe -.n:sTeRTopoM nOMSrnaJIOJI OOOTa.BHOR q>WThTp AI +Cu+Cd+Ta+Cd+Cu+AI 

(TOJlIllEHa KaJíUI:oro ,IJ;ROKa paBIDIJIao:ó T MM), KOTOpuií Ha,rr;Sxm:O npenompanan 
, nonanaaae MSII'RIDC « 100 KaB) R3.ny-q8IDIR 13 raMMa-.n:8T6KTOp. 

MSM8peHRJI Ó~ npoBe.n:eHH B Te'tI8HRe 21 .n:HJI, li B HHTer~HoM 

on8RTps OOBll~8HKR llJIOma.n:D JIHHHR IIO?,6 K3B OOOT~ ~I05 OOÓHTHR. 
llOJIy-qSHHUS cnexeps aa oopaaemr na pRO. 6. l3.H;D.HO, 'tITO KaK B "IU1ROBOM 
II8? ,I KaB" OKHS, TaK H B "qx:>HOBHX" OKHax HaÓJII<ma8TOH npaKTw:I80KR 

50 

-

l	 

I
25 

l 1 
2 

25 

1. A 

3I 25 

L I~ 
4 

25 

o 
ao 5 

I.o T 

~o_ 

PRO. 6. Annapaeypase Orr8RTpL! 
oOBrra.n:eHHfi Icr-~sR o ~II8?,I 

RaB. I - OKHO llHKa ~II8?;2,3 
- OOOTBSTOTBeHHo JIeB06 R npar 
BOS WoHOBHe OItHa; 4 - onexrp 
oJ:IY'tIaiUrnx oOBIIBJJ:8m; 5 - pe
SYJI:óTHpyIDmHM on8KTp c yqeToM 
WOHOBHX H O~aliHHX OOÓHTRH. 

o • 512 W24 1536 2048 • 

HOOP IWWlA 

O).J.lmaROBaH miT6HOKBHOCT:D KX:-.rryqeí1, rorna l~aK IDIT8HCHBHOCT:ó o.rryqai1H:hIx 
OOBna,nsHHi SHa'tIRTBJIbHO M8HLme. B p8SYJILTaT6 oópaÓOTKH rrO~8HH OJI8

,I(yIOO1Hs SHa'tI8ImR' : 

(26)Y(II8?) =C118~81187 = (-I8±IO).IO:
6 

6 (27)yl (1187) '=0/1187/81187 = (3±3)' 10- . 

3,n;8CD ylli C1 OTHOCJITOJI K COBIIa,n,eHIDIM c lJ?9,5 KaB. 3Ha1l8Ime Y I OBH,IJ,8

TeJIbOT:ByeT 06 orcYTcTBKK CnCT8MaTR'tleCRHX rrorpeillHocT8R B 3KcrrepRM8HT8, 
a Be~KHa y cor~cY8TCJI c npe,IJ;IIOJIOXBHR8M 06 OTCYTCTBHR cOBna.n:aHMfi 
KX-JIy'CI8ft c lJ 1187. I RaB B paonane I5arb. 

,lT,Jm npJIMoro Cpa.BH6HIDI Hanmx ,D;aHHHX C .n:aHH1iMR /2f3/ y.n;oOH6e npons

CTn "06paTHYD" COpTHpOBRY. T.8. npa nOCTaHOBK8 OROR B crrsKTps Ge(Li)
.n;eTeRTo]a. llpH aTOM no~a8TCH OU8HRa: 
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PK(1 187 ) Y(1187)
 
R :::
 "'-'-- 

PK(1023) ..."., Y(1023) <: 25' 10-6 (9()J!JJlr), (28) 

Tor,na RaR COrJIaCHO /28/ . 
R = (9I±20).ra-6.	 (29) 

TaRIDft. oõpasosr, HH B O.IJ,HOM l1S rrpOB8.n;eHHHX 3Ron8pliM8HT-OB MH He na
lllITll CBnn8T8~CTB CymecTBOBaHllR B8TBR K-SaxBaTa Ha YPOB8H:D 1I87,I KaB 
I58Gd • 

C MOM8HTa Buxo.n;a paÓOTH 128/ ÓUJIR rrpa.n;npHHHTU rrOIIHTKH YTOqHSHRff 

134 35B8JlH'tlliH Q M8pHHX peaKIJ;IDt : - / , OIIpS,D;eJIe~ jCC-.ny6JI8THhIX pa~o
cTeM 136~ R3M8pSHIDI 9HepI'Hil: fi -pacnana I~b 37 H XJ -coananeaaã 38/. I 
Ilo.nyq:8HlIlie 3Ha'tI8HlliI	 I .. 

Q ::: 1217, 6±4., 3 K9B /34/ Q = 122I±17 RaB /37/ 

Q = 1215, 4:t4 ,0 KaB /35/ Q I222±3 KaB /38/ 
Q = 1220, 64±,0 ,83 KaB /36/ Q 1218+15 KaB /33/
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xopomo COrJIaCYIOTCH M8JK,IJY COOOR i1 c B6Jli1'illHOR 

~ I/v/Q ;:: I22I,9±I,6 RaB , 
'I 
i'BHT81\aJOO.letí: 113 CliCTeM8'Í'llm MaCC H,I1,ep. B IJ;aJIOM npKBS,11SHHHe naaaae on d 

H03HaqHO YKa3HBaIDT lia 9HepreTRq8cKH! 3arrpST K-SaxBaTa lia ypOB8H:b 
1187,1 R3B I5Ebd, QTO cOrJIacY8TcH c pesYJIDTaTaMH nPRMHX l1sMep8~ 
COBIIa,n,8)Urti KX-JIy"'=lei-i o ~ 1187,I K8B 1\aR B aacrosmeã paoore , TaR 11 B 
/38,39/ 

CJI~.n;OBaTeJI:bHO, BUBO.n; /28/ 
YJI:bTprolli31\Oti 3Hsprn8H B pacnane 
pacrra,n.a 15arb c U8JIDID YTO'tlH8HRrr 
m18TCR oscnspcneKTHBHHM. 

1I§ 3. ,llBOÍ'ÍHOH 6e3Hei1:Tp:IDilillll óSTa-pacrra,n • 

llo.n; ~OHaHM Ó8Ta-pac~oM OÓH'tIHO no.n;pa3YM8BaIDT npsBpamsHRS .n:Byx 
l.
" 

HS~TpOHOB ~a B rrpOTOHH ~Óo no cxaMS .n;ByxH8~TpHHHOro 6STa-pacnana 

(2j3~y) 

( A, Z ) -~ ( A, Z+2 ) + 2]3- + 2 Y, (30) 

sorna coõnnaaerca SaROR COXpaHSHHH JISnTOHHOro aapana , Jm60 no CXSMe 
j

683H8HTpHHHoro 6eTa-pacn~a (~3DV) I 
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o	 c~eCTBOB8HKH BeTBR K-3axBaTa c 
154rb omaoosen R ,D;8J1LH8íimes llsyqeIm8 ! 
MaCCH 3JIeKTPO~oro HS~TpHHO np8.n.CTaB
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( A, Z ) '~ ( A, Z+2 ) + 2f~ (31) 

Ror~a 81'01' 3aROH HapymaeTCH. rrpHqKHO~ OrpOMHOrO HHTepeCa R nOMC~ 

2130).' -pacnana H.BJIJnOTCH npe~ORa3amIH 'TeOpntÍ (CM., HarrpHMep, Od30P! ~O/) 
B03M03Horo aeooxpaaeaas JIenTOHHOro sapana, BonpOCH npnpo,I/,H 11 BeJIHlUIHH 

MaCCH aBTEHelTpHHo, a TaKm8 BO~MomHOCT~ .cymecTBOBaHáff ITpaEHX TOROB. 

OdHapyxeIme JKe 2JZY -paonana mITepeCHO, HO He MMeeT npmmm,rnam,Horo 1,
3Ha'tleHIDi.
 

~ nOCTaHOBKH 8RcnepRM8HTa cymecTBeHHO OJIe~ee:
 ;t 

['
 
~~ ! a) np6~ecc MaHOBepOHTeH, H rr08TOMY ero Ha.n;O nCR8T::b npH OTCYTCT


BHH.~,CRHDHOM 3anpeTe ROHRypH~KX rrpoueCCOB, 1'.8. Ha cTadRnbHHX
 

IIYRJllmax. lIo MaQCOBHM COOdPeJK8HIDIM aTO M0I'YT ÓHT::ó TOJIDRO -qeTHHe
 

H30óapH; .
 
+ -r.


6 ) BepOHTHOOT::b nponaccoa 213 -,J é. - HJm 2é.-pSClIB,I{a, aooõme rOBO

pa, T8.RJK9 B03MOJmlCX, ORa3HBaeTCH cymecTBeHHO rrO;naBJIeHHo!t no Cp8.BHeHmD 

c BepOHTHOCT::Ó~ 2j)--paCnaA8 RaR 3S c-qeT Be~HHH aHeprHR, oCBodo~ae

MOi!: npa pacnane , Tal< li S8 c-qeT KYJIOHOBCKWC nonpasox: 
il" B) xapaRTepHHM npH3HaROM 21>0., -pacnana HBJI.fIeTCH ,nmORpeTmt:R CYM

MBPHo-SH9PI'eTIN80Rd onezrp .,Ill3yx aJI8RTpOHOB (pzc, 7); 
~ .. -_ ... 

PRO. 7. CyMMapHa-8HepreTH
4
UJ 

qeoRRft cneKTp 9JIeRTpOHoB ~<Wwl 

E1,+ E2

\
2y 

2B 

2f2Y - li 2j3DY -pacna,na.Z' 

r) Teop8T~ecKHe BHP8Z9BEH ~ BepOWtHoo~ea npo~eoooB (30) PI 

(31) yR88lm8lOi' na 0-q8H::ó c~BYi> EX 3aBllOHMOOT::ó 01' 6",. 3mJ.sTHM, ~TO 

onpe,1J;9JIeIDt8 ÀOll nOSBOJmT OueH14l'L JImlI:b RoMômra.wm napBMeTpOD m)lc2 H 

~' r,ne ~ xapaKTepnsyeT creness H900Xpau9HIDl .n8II'1'OBHOI'O saPJJ,It8; 

,n) nobol de3HelTpmm:Jlti dei'a-paolJ.8,Il; MoJkeT npOBOXO,IUIT::ó TaICie aa 
aq8T npaBHX TOROB. B 9TOM o~ae npan~ oTdopa ~OnyCR~ ae TOJIDRO 

0+..., 0+ nepeXO;lJ;R, BO m O+?- z+ R T .)4. Cym60'l'BOB..'Ume aroro :KaHaJIa 3B.M9T (,I, 
BO S8Tpy:ItH.1i'9i' R3BJIeoq9lm9 ~PMBIt1tlt O BeJmlmH6 myc 

2 ; 

e) yrJIOBaJI ROPP9.7IHItWI S.n9RTpOHOB CJl!JIbHO sa:anoIfi' 0'1' M8XB.ImSMa 2f
paorra,u:a.. HanpRMep, .D:JISI nep8XO.1l0B TmIa 0+ - 0+ OBa lIM8eT mm \~

I, 

F_ (P1P2 ) = 1 - -P1P2 , (32} 
'~ 

1'.9. 06a SJIeKTpOHa npeHMYmecTBeHHo BRneTaDT B pa3HHe OTOpOHH, Tor~a 

RaR B c~ae npaBHX TOROB 

'~+ -;~ 

F+ (P1 P2) = 1 + P1P2 > (33) 

'1'.9. 06a 8JIeKTpOHa npeEMy;meOTBeHHO BRneTaIDT B O~ OTOpOUY. 

no aaoeosaero BpeMeIm Ha,n:eJKHO ~-paorrB,IJ; 8ROrrepHMeH'I'8.7II>HO ae aa
6JIlQI(aJICH. IIpann8, KMeIOTCH OBe,e~, BllTeKB.IOOUle R3 reOJIOI'HtIeCRID: ·8RC

rrepRMeHTOB, cor~OHO KOTOpHM 41 : 

= (I,7±O,3).I020 JI.: Tií2 >II·I020 
JI. (951~L)TI/2(82se)
 

TI/ 2(I28T e ) > 8· 1024 JI.; Tií2 > 8· 1024 
JI. (95~L) (34)
 

TI/ 2(I 30T e) = (2;5~O,2).I02I JI.; T~í2 >2,15.1021 JI. (95%CL) 

Hs óTHoilleHHH I28T e/I30T a n~amT OJIe~l~ 0U9HKH: 

2 myc ~ 5,6 sB; ~ ~ 2,4· IO-5 (95%cr) I (35) 

npJdtieM ,n;amme oorJIaCYD~OH a npe.nnOJI03teHli8M , 

m)'c = ~ = O,. (36) 
. Cpe,1tH 9ROnepHMeUTOB o IIPJiMHM nORCROM 2[30>' -pao~a ,0!tH0 :aau;eJmTh 

pa60TH MB.1Ia;HcRoil rpynmr. IIooJIe.nmrtt EX peSYJIDTa.,T ÓWI 42: 
Oy (76 + +) 22 (%'TI/ 2 Ge: O - O '? 7,2· 10 JI. 68 oCLJ 

(37) 
T1í 2(76Ge : 0+- zt) ~ I,2·I022 JI. (68%CL) . 

.lIyqnmM, O,DJi8.KO, JmJI..Il9TOH pesYJIDTaT /43/ 
o~ 76 23

~I/2( . Ge) ~ 1,16.10 JI. (68%CL), 
(38)

~c2 < 3,2 sB; 2<7·10-6 (68%cL), 
HeOMO'1'p.H H8. II~9HIDl9 mlOOIGI9 0~8HKH, ID!'1'ep90 R nOCTBBOBK9 ao-

BHX 9Ronepms8B'l'OB no IIOR01\Y 2j3oy-paOIJB,D;a He onB,1WeT. HDe MIl OOTaRa

BRMOS 60JI8e no~o6HO Ha BO~amHO~TH ROnOH.DSOB8HEH T8JI80ROna HsHPGe 

,neT8RTopOB ~ 9'l'KX ~e~el 44-47 • 
C 'l'OlIIm speHIDJ M'S.RCmm.TII>HOrO OTHomemm a<M>eR'l'/{floH HaJi60JIDe za

repeo np9.1l0'l'aBJImOT ~H o 60JThumM SHB.lI9lm9M Q2J5 (Hanpmrre.p, 4Bea) 

OM. pRO. 8. C .n:Pyro~ CTOpOHH, o pOOTOM Q2f> B03paCTaeT li BapOH'l'HOOT:L 

2 ~2i -paonana - OM. pRO. 9. CJIe~OBB.TeJIDHO, ,Il}IH H8,It960ro BH.IJ;9JI9HDJi 

2J3,;y -paOIIB.,l(a no ,IUIOKp9TROMY I:rRKS: He06xo.v,m.m oneRTpOMeTpKtl90RM ORCT8

Ma c BHOORBM 9HepraTR1l0CRBM ~pameIDl9M. B naOTo.RIIle9 BpeAm. H~ 

8HepreTR~eC~KM paapemeHRaMno 9~eRTpOHaM B 06~OTR 8Hepraft 6OHDm9 
I MaB npn EllQOlto! a<ppeRT:iBHooTB o6JIa.n;aIOT Hroe-iteT9RTOp!i. 
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PuC. 8. PRC. 9. 

I1Ta:K, rryCTb lICCJIe.n.y8MllH RCTOlIHllli pasMem,aeTcR M8JW ,nByMH ILJIOC
KID.lli Hffie-,nOTOKTOpaMlI. Tor.na 13 c.7IJnIae 2j3ol"-pacrra,na cyrvnvapHo-aH8preTR
~eCKlIe cneRTpH MoryT 6HTb saperncTpnpOB8HH KaR 13 OT,neJIDHOM .noTeKTope 
npH non~aHKR AEYX 8JI8RTpOHOB, TeR II )J.ByMff ,n8TeRTOpaMH 13 p8~8 COB
rr~eHHfi. ~ oueHKH qyBCTBRT8JIbHOCTR TaKOrO M8To,na H806xo,nRMO RMeTb 
IDIe!JoPMaIUllO O OJI8.nyKl1.1.tHX nponeccax /46/: . 

a) pacrrpe,n8JIOHHH 3HeprRR Me~ ,nByM.H 3JIeKTpoHru~; 

6) yrJIoBofi ROppeJIKUHR Me~ HarrpaBJI8HHHMH BHJIeTa 3JIeRTpOHoB; 
B) HaffPSBJIeHHH .nBnx8HRH 8JI8RTpOHOB Hs-sa MHOrORpaTHoro pacceHEJU!; 
r) pacrrpe,nan8HHH 3H8preTnqeCK}~ rroT8pb npR rrpoxo~~HllH 8JI8RTpo

HOB ~epes BemeCTBO HCTo~a; 

n) ~HepreTHqeCKOM pa3perneHHH ,neTeRTopoB; 
e) 'a~KTKBHúCTR perHCTpBlUrH 3JI8RTpOHOB; 
x) cI>oHe 13 06JIaCTH cyMMapno-3HepreTKqeCROrO crreHTpa 8JI8RTpOHOB. 
Tpe6yeMWl mIqx:>pMUJ:HH MOJK8T 6HTb qaCrWlliO B3RTa 113 T80pID1 (nanpa-

Mep: a) M 6) - M3 T80pnn 2fic~-pacrrana; 13) - M3 TeopHH npoxo~eHk~ 

3JIeKTpOHoB trepes BemeCTDO fi T.,n..),HO He06xo,lJ,lIMU II )J.on0JIID1T8JI:hHlle 81\C

nepnMeHT8J'IbHllB RCCJIe.no:saHIDI. 3HallliTeJI:hH08 BHIDvIaHl18 MIl y,ll8JIlLlIlI nponsc
cy npoxo~eHKH 9JIeKTpOHoB qepe3 BomeCTBO, a TOqHeO - TeOpeTKq8C.KO~W 

OIIHCaHHID 3HOpreTHQeCKHX pacnpe.neJIeHRM /45/. 3TH HCCJIenOBaHR.fl rr03BO

JIHHH HaaTH pasyMHH~ KOMTIpOMnCC Me~ TaKRMH xapaKTepHCTllRaMR
7RaK 

TO~

mnH8 HCTo~a (~HC~O pacrr~CH ~ep) 11 3HepreTHQeCKOe pa3p8meHH8 
(OTHomeHH8 ~KT/~H). 

IIOJIy1leHHHe Mo.u.eJIDHH8 cnexrpa ,lJ)I.H RCTO"t{}illK8 48ca TO.mnm-IO~ rJ 25 
MI'/CM2 npa pa3JllIllHHX npennonoseaaar 06 yrJIOBOM pacrrpsneaerraa 9JIeKTpo
HOB, a taREa 06 06paTHOM pacceHHEE OT nOBepXHocTHHPGe-~eT8KTopOB RpH
BB~aHH H8 pRC. loa,~. B cR06Hax YH8aaHO SHa~oHHe 3~KTRBHOOTH perlICT
parum 2}oy-pacrra,n;a no RHTeHCKBHocTR CYMM8pHo-aHepreTWIeCRoro rraza 

í lO" 
(UlI1l3:rEKrPOHlWl!CllElCIPEESY'lETA P (12~) 
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PRC. Ia. Mo,neJI:hHUe crraKTpH BJIeKTpOHoB ~Oy

pacIIB,1J,a 4%a. P - Roa<I$huIaHT ooparaoro paccemraa, 

a~eKTpOHOB. OTMeTKM rJIaB~e ocoóaHHocTR no~eHHHX crreKTpoB: 
a) MeTO.u. n03BOJIReT AOCT~b ,nocTaTotrHO BHCOKoro aHepreT~fqeCROrO 

paspeuienaa (óE "-'30 KaB),Il,JI.H aCTO'IHIDta TOJJIUIDIOM d "'""25 r.xr/CM2• Orao
meFIDa !'J. Wd· COXpaHR9TCR npH6Jm3HTeJIbHO nOCTO.RHHl:lM D OÓJIaCTH,no d "'" 50 

J 
; MI'/CM2•
 
~ 6) Y~aT yrJIOBol 3aBHOHMOCTR 06paTHoro pacoeHHHH a~aRTpoHoB OT no


I I 
I'I 

BepxHocTR HPGe~aTeKTopoB rrpHBO~T K yJIytIilleHED aHapreTHtI8CROrO paape
meJmJi.

I 
B) IloJIH8JI -a@leKTRBHOCTb MeTo.na CRJIB,1Il:IB80TCSI B3 scIxI>eRTBBHooTeA ,II,JJH

,lI 
CYMM8PHo-s~epraTlIliecKBX onexrpos KaK K8JK,IJ;OrO .n.eTeKTopa, TaK li cnexrpali; 

~ 
cOBn~eHRtt. OAHaRO ~HoBHa YC~OBBR R SHepreTR'tlaCKOe p8apemeHH9 ~~ 

3TKXROMllOHeHT MOry'!' 6UTL p8SHHMB. 

)716 
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O~eHKM ~enepb ~YBCTBHTarrbHOCTb ~oro MeTO~a Ha npHMepe Tane I
CRona H3 2nHPGe-AeTeRTopOB c ~BYXCTopOHHell pernCTpaunen 8xeKTpOHOB li ! 
COOCTB8HHH'M 8H8pr8TWleCIGIM paspemeaaea JIY!I1lI8 4 RsB. MeJlOJ.Y ~eTeKTOp8.M11 

pacnoaaraercs (âl-2) lIJIeHO'lJ1illX HCTO~HJiKOB TOJIllU1HOR 25 Mr/cM2 (pac, 11) • 

-JJJ]j~ 

C I ! 1I.l O T S O P~-__ YJlPABmlIIE 

ilf 
i' 

32 - HIG. - )l.r,"TEKTOPOB - 25 0.12 1 U.6 1),1 

ilil! 

'I 

!
I'3 

I i 
E'i 

~-=--;;Qil"iEmcrnM;----.~ 
PilC. 11. ~OR-CX8Ma 8KCnepKM8HTa no nOHcKY 

2f30y-paCnMa c nOMOIIU>IO Hffie -.neT8I\TopOB. 

HCTO'lJHHR B ueHTpe T8JI8CKOna Ha CTaBHTCR rroTo~~, ~TO 3~8Cb TeXnOJIOrn

'lJeCKK Y~OOH~ nOABeCTli 0~eHn8. CnrHanN OT .n8T8RTOpOB rrocTyrraroT na 

BXO,IU:l Mmq)0I'1I6p:H.IUWX KOMllaKTHHX rrpe.nyc:wmT8-Jreit, oO~8~mreHHblX B -q8THlla 

H H8~eTHHe KaRanH. ManaR nepOHTHOOTb 2ftD~-pacrrana nOSBOJIR8T HCrrOJIb3o

BaTb TOJI1>RO .IJ,Ba 8.MIlJIHTY,lJ,lWX rpaxra , CocTORlllRX as <PoPMHpy1Wlero YCP1..7rn

TeM H AIlTI. CncTeMB. HaROl1JIeHHH aa OCHOB8 OJIOHOB H MHKpo-3BM B CT81I,na}r 

Te KAMA.K peracrpapyar I\O~ m.m.JmTY~l1 m.myJIl>ca (12- P3.3p.f1.IJ,OB) li KO,I4 COOT

B8TCTByxIIlero UFGe -~eTeKTOpa HS ~eTHOn li HetIeTHo:f.t rpymrn (4 p8.3p.R,1I.a). 

TaKHM 06pa30M. Mal\CHMaHDHOe tInCJIO rrnn B OAROM Te~ecKolle paBHo 32, H3 

~8rQ MH li 6y,n8M HCXO~~Tb B ~~bHeamHx oueHHax. 

, JIoI'HRa opraaasanaa 8HCrrepHMeHT8 TaROBa, ~TO peracrpapyiorca Jllillib 

HMIIYJThC& OT onaoro .neT8KTopa, wm OT ~BYX cocemrzx IIIUJ., cosnanasmae B 

rrpe~eAaX paspemammero BpeMeHH cxeMl1 oTOopa. ~IepreTHqeCRaH r~poB ! 
Ra R~oro ~eTeKTopa ocymecTBXHeTcR HeSaBHCRMO (BOSMomBO, c rrOMombIO : ! 

• >I'aMMa-~eft eCTeCTBeHHoro p~oaRTHBHoro ~Ha), H OHO~aTeJIbHaH'COPTH I, 

pODRa ~apaTYp1illX cnesrpos npOBO~liTCR B aHepreT~eCKOn IlIK8JI8 KaR JJ)IJI 

Bcex. OTneJIbHHX. Ta~ li .~ ~yx ~eTeRTopOB B pe~kM8 cOBnáneHH~. 

l1TaR, .IJ;JIR 32 Hroe -~eTeR+opoB 250M2 x 0,'6 cM li 30 Hb1'O~HliR'ÔB 
2 225 Mr/CM pa.3MépOM 25 CM (BSC -;» 0,62 r) -MH ~ee~ ódrítID!' B8C 18,5 r 

18 

4f.ba. llpH aTOM cyMd8pHHA VBCTBnTeJThmdi 06~eM HIGe-,n;eTeRTopOB (""" 470 
CM3) , co~e~'l' ........... 200 r 76Ge • q'l'O n03Bo~-eT BeCTli o.n;HOBpeMeHHo 1l noacs 
2}o,;. -paonana 76Ge • Awi QpneH'Ta.I.tW'I B TaM. 2 nplIBe~eHH A8.HHHe· o HaR6q:

JIee ne-pcneRTHBHHX l{YKJm,IJ;ax npH 38,UBHHHX 8~cnepEMeHTaJI})HHX YCJIOBHRX.. 

Ta~ 2. 
XapaKTepacTJ.um HaHOMee nepcneRTHBHHX HYRJllJ,llOB ,I(JIH HOCJIe,n;o-

B81ÍHH 2}bv-pa c na,n;g· 
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(2000r) 
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111\:4 
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15~4 5129 51' 51 5 0.57.4%102'5.6"67.0 (22 ) -r10189 1012 102 1Q14.2%102'7.8760. 2.040.5(5) 
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 568' 568 57 -~
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He.n;8.BHO rroasazacs ~a:ClleTll /48/, YRa3I:IDaI<1.UHe aa B03MOJKHOe CYIueCT
BOBaIme OeTa-paCrrEl,1J.a 48Ca (0+) - 48Sc (6+) 6 aanpeuieaaoro RS~3a OO.7I&
UIOi! pa3HOCTR cmrnOB - TI / 2(48ca ) = 7,6.102 JIeT. 3Hcrrep~HTaJll,H8JI >Ke 
OUBra 3To1t BeJilRIllibI COCTa.BJlReT T1/ z<48ca ) ; > 6.1018 ,,'IeT npa 95~b CL 

/49 • ITOSTOMY ~R~ 48~a Mo~eT ORasaTbCR HerrepcrreHTHBHHM .n;a>Ke rrpR 
HaJIRllIDi CnCTeMIJ c BllCOlmM 3Hepre"TWIeCRRM paSpellIeImeM. B OBfJ3R C 3TEM 
Ha nepBllR rr..~ Mo~eT B~BRijyTDCR rrORPH 2ftoy-paCrraAaA~ 15ÜNd. 

§ 4.	 HOBoe H3Mepelllie CrmpaJII:>HOCTR He:t1:TPHHo
 
MS pacrr8,1J,a T52mEu
 

KaR O'tIeBlWlO, RCCJIe.n.OBaHHe yrJIOBOI'O paonpeneaeaaa 11 UOJmpH3~IDl 

'tIaCTRUB 3JIBM8HTapROM aRTe paCII~a M~eT .n;aTI:> BeCI:>Ma oymecTBeHHYID HH
~PMaUHID o CBOHOTBaX ~JIaOoro B38HM0.n;énOTBHH .n;ame o YlleTOM TPY.n;HOCTen 
pernOTpauHn {aHTR)HefiTpHHO H HeoOXO.n;YJMOOTH H3YlleHRff BTOpWIHHX ~eHHM 

npR ero BllJIeTe (SHepreTHlleCRoe pacnpe.n;eJIeHHe R nOJI.ffpH3aqRff H.n;ep OT.n;a
'lIR, yI'J.IOBaR acHMMeTpIDI OeTa-'tIaCTRq H T.n.). Ha 3TOM nyTH 3Ha'tIHTeJII:>HHe 
pe3YJIDT~TH OHJIR .n;OOTRrHyTll B rrepHO.n; OTSHOBneHHH WH3HKK HettTpHHo (30
40 r~.) li rrpH HCOJIe.n;OBaHHR HecoxpaueHHH 'tIeTHOOTH B OJIaOHi BSaKMo.n;eRoT
BRHX (50-60 rr.). BrroOJIe~CTBRH 3TH 3RCnepHMeHT~ OTOrnnn Ha BTOpol llJI8H, 

rrOCROJIDKy OCHOBHlle HàqeCTBeHHHe peSYJIDTaTll ourrn rro~eHH, a HORJIIDqR
TeJIDme 3RCrrepHMeHTaJI:DHHe Tpy.n;nOOTH as OTHMYJmpOBa.Jlll npossneaas IIO
.uOOHHX HOCJIe.n;OBaHHH. 

B nOCJIe.n;Hee BpeMH CHOBa Ha~aeTOHopOOT HHTepeoa R H3YQ9HHID 
nO.7IHpH3auKOHHHX ~eHBtt rrpH 6eTa-pao~e. C TO'tIRH speHHH TeopHH s.n;eOI:> 
RaEeTOR ueJIeOOOOpasHW~ rrOROR HeROTOpllX 3~KTOB, oymec~OBaH,e ROTO
psx OOYCJIOBJIeHO ROHe"tIHOOT:bIO MaOÇH HettTpmlO (OM. aanp, 50,51). EMeo-
Te o TeM, ytIHTJI.BaH paSBRTHe TeXIDUGI H MeTO.n..mrn <pR3KtleOROrO 3ROrrepHMeH
Ta, B03MomHO HOBTOpHTI:> pnn RJIaCC~eCRHX OllHTOB. 3TO nOSBO~O Oll npo
BepRTI:> R, CRopee Boero, rro.n;TBepAHTI:> c.n;eJIaHHHe paRee BHBO~ Ha OOJIee 
COBpeMeHHOM ypOBHe, a TB.1OKe OU8HHTI:> neporreRTHBll HOBllX, OOJIee rrpeUH
SKOHHHX 3ROrrepHMeHTOB. 

C 3TO~ TO'tIRH 3peHHH npe.n;OTaBJIHeT RHTepeC pa~CMOTp'eTI:> peSYJIbTaTH 
He.n;RBHO BHnOJIHeHHOrO H3MepeHHH OIIHPaJII:>HOOTR HeftTpHHo 752/ . 

CmIpaJIDH,OoT]) Hei'rpmlO B npaanane Momo onpe.n;eJIH'l'~ R3 oeTa-paona
,Ila, HOrrOJID3YR 38.ROHH OOXpaHeHIDI l!IMIIYJIboa H yr,OBoro MoMeHTa R R3MepRR 
OllHpaHbHOOTB Bcex ROHe~ rrpOArRTOB pao~ 53/. ITooTSHoBRa 3R~epH
MeHTa QyIIleoTBeHHo ynpontaerca,' eOJIH. OJIe.nYH rOJI]))J.Xa6epy a zp, /54 , 
HOn0JI»30BaT» ~Ra'tIeOTBe pa.n;EOaRTHBHOroHoTq'tIHHRa 15l~u. BaToM OJIY

xae (oaTa-nepexo.n; raMo:sa-TeJIJIepa •. ()-~ -r /55/ eM. pRO. I2)0 ~JIJI npo
neoca 8JIeR1'pOmroro 3axOOTa R3 oooTóIiliHD noJIHllJM MOMeHTOM 1/2 li noó 

OJI9.n.yI<JItero 'raMMa-nepexo,n;a (r~ 0+) npa !OJI2BHH .nOOTaTOllHo MaJIoro Bp,e': 
M8Im oU3lm rrpOMsZYTO-qflOrO OOCTO.f.[l-OOI r ( 52 Sm) OTeneHI:> UHPRyJJHpHOtí . 
n~pj3àuHH (OIIHpaxDHOOTb) HcnycRaeMorb raMMa~RÉaHTa o 3HeprRe~' 963,4 
RaBo H~ rrpOOTO BHpamaeTcH ~epe3 CriHP~OCT]) HeMT~RHO Hy: 

(42)
-H~ = H)lcos 8, 

• I 
r,I(e e - yrOlI. BllJIeTa raMMa-KBaHTa OTHOCHTeJII:>HO HaIIPaBJI9HHH mmyJII:>ca 
~a	 OT,Ila~H 152·s~ 

t	 , 

96(1) IIMH 1-~ 6502966(3)1 
9.'2(1) 'i o: '1\5.5994(4)1,.}}(4) r , --~ o o_

I 1~~Eue9 45.5994(4) Jt8B -- \\lltb 7.1,(6) 
liRa 5'~907) Q:. 1922.5(11) 1.6(.2)"o 

Z7( .. >l' Q • 1~.8(") 560(50) nB 
lIaBil 

!(2})10 

'76(6) 
~, 

-;- I I ~ 
19ft: 9.54(~) 

1.7(2)" \\'-1 S:; 

"""50''''/ \~~ l~ . 
~	 'lltb 7.44(') . - 2 

~ 1±)."".....;(7' ~;~;'oIl \J I
T" I I ~.0b60(5)%	 1 

2+ --r t - -~ / 895m «88 

+~ ~ --f-, l' o" , 
152,,:- -l- 6620<108 

L- 62"'"'90 57.7(;5) lI.a _~ 

PRC. 12~ ~paI'MeHT cxeMH paonana 152~. 

MCII~~3YR HBnSHEe pe30HaHOHOrO paOC8RRRR (OTaBR ..nonOJIHHT8JI»HH~ 
pacceasarexs Hk 152Sm) , Momo Btm8Jll1TI:> OOJIaOTI:> Ma7II:lX yrJIOB (H~ ~ O H 
c os e ?\:/I), nOCROJII:>KY B c~ CSmI30CTH 3Heprd HettTpmIO H raMMa-RB8.HTa 
963,4R3Ê B03M~a IIOJlHaH RJIH IIO~TH rrOJIH8.ff HOMn8flCanHH rrOTepR 3HeprRa 

lia OT,naqy.IIPH raMMB.-H3.nyqSHml. 
T~1 06pa30M, npH ~3BeCTHOM (paCC~HT8HHOM) 3Ha'tIeHHH cose H3Me
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peHHe CrrHpanbHOC~H He~TnHHO CBO~MTCH R Haxo~eHHID CTerreHH UHPKY~pHOH 

nOJIJlpHSB.UHH peSOHaHCHO pacceaaasxsx rroJJMa:-KBaHTOB, liTO'-MOJKHO c,neJIa'l':b 
~O oC~a6~eHHID rryqRa rrpH rrpOXO~eHKH ~ep8S Har&lrH~eHHHK rrprJIOTRTeJIb
/56/ ' ' . , 

, MH. nponeaa pacsae SHa'le,ID1.H c o.qe c- yqeToM CQ6CTB8HHOH saeprera
~ecRo~ lIIHpHHH ypOBHfJ, TeIIJIOBOrO ,D.BRlKeHIDI aTOMOE. l1CTO'llI:mRa l1 pacceasa
TeM,. a TaRiKe BepOJITHOCTli 8JI8K'l'pOHHOrO 3:8.XBaTa c K-, L- ,. t~ 11 N-060
JIO'leR, li HalJl1lll~ 

CQSG = 0,93. (43) 

IIpeJIíIDlH OneHRa /54,56/, rrozyseaaaa B rrpeHe6peiK8mm TeIIJIOBHM ,D.B:IDK8HH8M 
aTOMOB Rs.nyqaT8~ li paCCeHBaTe~, a TaKme SJIeRTpOHHHM saxBaTOM,C L H 
T.,n. 060JIOQeR, COCT~JIa 0,84. REMaR pacxo,n~~OCT:b 'pesYJI:bTaTOB 
/54,57,58/ paRee BHITOJIH8HHHX HSMep8HnH c rr~~8HHoK OneHRo~ CTerreHR 

uaPKY~pHO~ rro~pHsannR raMMa-RBaHTOB rroc~a OCHOBaHH8M ,nT1ff nOCTa
HOBKH HOBoro ~RCrrepHMeHTa. 

MSMepeHRR rrpoBe,neHH B YCJIOBRRX (reOMeTpl1JI SRCrrepHM8HTa,Bec p'ac
CeHBaTe~ srnz03' co.nep~e 15~m B paCCeHBaTeJIe), 6~SRHx ~ /54/. 
IroB~ MOMeHTaME B HameM sRcnepRMeHTe HBJIJIIDTCH: 

- npRMeHeHJIIe-Ge( Li}-,neTeRTopa 06'beMOM 100 CM3 c BHC01\HM sHepreTR
~eCKHM paspem9HHeM; 

- rrpoB8~eHHe RSMepe~ B pe~e MHOrORaRaJIbHOrO aMIT~Ty~oro 

aaaaasa t ~TO nOSBOJIJIeT BH,1leJll1Tl> <}>oHoBue S{fxIJeRTbl, CBRSaHHHe RaK c pac
ceHHHeM B MaTepnaJIaX, OKpy.maromnx ,neTeRTOp, H paCCeKBaTe~, TaR li c 
eCTe~TBeHHUM panliOaKTHBHHM WOHOM. 

B YCTaHOBRe (pRC. 13) RCnOJIbsyroTCR 8JI8RTpOMarHHT c cep,ne~HKKoM 

RS XeJI~3a, B ROTOpOM rrpn pa60~eM TORe (~2 A) SaBe,nOMO ~OCTHraeTCR 

Hacwnelrne MaI'HHTHO:tt IDLD.YRI.tRH, a T8lOKe YCTPO~CTBO, ocymecraaamree 
BKJIIDq8HJIIe H HSMeHeHJIIe HarrpaBJIeRRR TORa B aJIeRTpOMarHHTe. CRCT8Ma 
ynpaBJIeHHR SRCnepHM8HTOM 06ecrre'lHB8JIa B R~O~ cepHH aBTOMaT~eCK08 

MHOrORpaTHoe nOBTopeHHe ~ HSMepeHM~ rrpR paSHhlX HaITpaBJIeHHHX ~~r
HH'l'HOro' rro~ H HaKOllJI8HH8.D.BYX P8SYJIDTRpyromHX crreRTpOB C.rrOMOml>ID MHO
roRaHaJIDHOrO aMnJIHTY,D.Horo aHaJrn3aTopa. 38TIBC:b cneRTpOB Ha MarHHTHYID 
JIeHTY R RX npe,nBapRTeJInHaR 06pa60TRa c neJIhID ROHTponR sa XO,nOM SRcrre
pHMeHTa ocymeCTBJIRJIHC:b c RCrrorr:bSOBaHR8M aBTO~OfmiO~ MHKporrpoueccopHO~ 

CnCTeMH. 
fiCTO~HHKl1 152 ~u no.nyq8.JIRo:b B peaxnaa 151 Eu(nJ) na peaxrope 

BBP-CM IDI~. AR .YsCQP. AKTHBHOCT:b nCTQ~HHKOB OOCTaBJIJIJla 1+5 Kn, annapa
'l'YlJHlrli oneR~p paCC6smHllX raMMa-RBaBTOB O,D.Horo l1S lPfX rrpHBe,neH Ha 
pRC. 14. KaK B~BO, BK~ eCTeCTBeHHoro ~OaKTRBHOrO ~Ha B OÓJIaCTR 
~ à41~6 RsB npeHe6p~0 MBJI, B TO BpeM1I RaR B o6JIacTR 963,,4 RsB 

-PRc .. 13. 3I\crrepIDn8HTaJI1>HM YCTaIHOERa ~~ R3M8peHHH CnHp~HOCTM 

, H8i1:TpmIO. 

PRo. 14. Crr8KTp peSOHaHCHo-B036~
;::r;eHIIHX ra~1Ma-KBaHTOB npn pacnaas 
15~J1. t H3MepeHHI:.ill c nOMOIJll,ID 
Ge(Li)-,neT8RTopa 06'beMOM 100 CM3• 

'y ._
105 _ fie",,) __ I _CII...,. "'UTIERlJIC -'::.~·'.:1,.;:)·'''''''
 

1 ... ~"""'rl---f---I '.18la 
\ '8'.1 _ 2OB.,~ 58 oa1--

W4i1 ~__ __ /~ 21", ".09.0' 

e lfo------.L-- ~f j 

R • 
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& ...,.7_1'2"./~J"',.....":Ia. 

o 10' LUT'· ·'1" ~:~"~::'~'- 21i / /:~..., 
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m. ..,. 
C~IUDD. 

H~Re Jllm~ 228Ac c aHeprRRMn 964,6 n'9Q8,9 RsB SaMeTHO OCJIOEHHeT 
rr~eHH8 PSSYJIbT8Ta. ~ YMeH:bmeHHH BKJIana HepeSOHaHOHOrO paCCeHHHR 
H8 MaT8pRaJIiL~, OR~ ;::r;eTeKTOp R paCCeHBaTeJI:b, ,neTeRTOp 6HJI samR
mea nOJIl1M6i'a.JrJIlReCImM Ú'b, Cd , Cu , Al) i.{lWI:bfPOM, yMeH:bmaBlIIHM sarpysKY 
~eT8RTopa nOQTR B 5 pas, I\õHyCHaJI s~Ta aa ~oJIIií>PaMB. npsnorapaaana 
fl1Ull~oe rrorrananne HsnyqeHEH nCTo~a 5~ H8 ,neTeRTOp. 9 R~HM RC
TomtH.KOM rrpOBO;uuraO:O cepHJI RSM8peInU!, ,UJlliBIIIB.JIO.fI 18-20 'l. 

B 8KCn8pHM9HT6 onpe~eJI&JIl1c:b ~TeHcHBHooTB rrpome;::r;mero 'lepes Mar

HHTmnt rrOrJIOTHTfPI:b rBMMa-H3.nyq8HHH li B8JIWUma 

() = 2 (N - N ) / (N + N ) (44)
+ - + - I 

rne N li N - CROpOCTH csera (nnonana WaTOIIH.KOB) raMMa-rrep8xo,na, pas
+ 

pmKaDItero pe3DHaHCHO;-B036yx,D.9HHl:lft ypOB8H:b,npn npOTRBOrrOJIommx H8IlpaB
X8HKHX MarHHTHOrO nOJIH. 
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, B 06m~H CJIO~OCTl1 npoB8,n8HO 46 cepaã 113M8p8mm: B8JMUrnH Õ ,nJIff 

~ 841,6 ~3B, P83YJI~TaTH ROTOpHX npllB8,n8HH Ha pRO. 15. TIgRB8neHHHe 
TaM JK8 3HalI8HRR' B8JIHtmHH S .;n;JIH q>OHOBO':ti .mnnm 1460,8 RsB ( 4 K) CBH
neT8JIDCTByroT 06 OTOYTOTBllH anrrapaTypHo:ti aCHMM8TpHH l1CrrOJI~3Y8MOH YCTa
HOBRH. TIpaBRnDHOOT~ Onp8~eJIeHRH 3HaRa BeJIll'qHHH ~ 6HJIa npoB8p8Ha npR 
nOMomn TOpM03Horo H3~8HHH 32p , O R3B80THOH (oTpnuaT8JIDHoH) CITHpaJIb
HOCT~lO. 

X 10-2, ------, 

+8 

+6 841.7 nB 

.6., 10 

+4 

+2 

-2 t- ri' 'IIHII) ITWIITJ11 

"i 
;:) -8 .0221= g:~i§ 
+ 

~+ 
~ +8 
",' 1460.8 aB
 
I +6
 
+ 
~ +4 .6.,10!lI 
-o +2 

-2 

..... 
-6 

+o.OOO}= g:~4 
-8 

1 5 9 l' 17 21 25 29 " '7 41 45 
HCIIEP CErnIl 

PRC. 15. Pe3YJThT8TH 113Mepemúi BeJmtImI S- ,nJIR 

p8S0HaHCHo-paccemnw:x: raMMa.-RB8.HTOB npl1 pac
~8 15~. . 

Ham paClI8T nORaSHBa8T (CM./52/), lITO npl1 IOO%-rrpaBOnOJIRp1l30EaH
HOM raMMa-113~8HRH c SH8prn8H 963 ,4 RaB ,D,JIR HcrrOX~3Y8Moro H8MH HeMar
HlN9mWrO rrOrJIOTl1T8JIR nmmo:tf (no nomo) 7 CM, B8Jmt1mIa 5" acx, =0,0255. 
B aTOM c~a9 SRcrr8pRM8HTaJIDH08 3HalI8HH8 5= -0,0221±O,GG23 COO'l'B9T
CTB,y8T OT9rr8HR UHPRyJIRpHO~ nO~pH3anH11 pe30HaHCHo-pacceHHHoro raMMa
H3.nyqaImR: 15~ 

HJ = -0,87±0,10. (45) 

B~T~R8 OT np8~ p83Y~TaToB (CM. Ta6JIHUY 3), nO~8HHaR 

B8JIKtIHHa H~ npl1 y-q8T8 (42) K (43) aaxonarca B COrJIacIDI c npannoaose
IDI8M o rroJlHol (100%) JI8BOA nponozsaoâ rroaapasanaa H9itTpmw. 
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:l Goldlmbar et a1 1958 
-(80 !; }O)""NaJ(Tl)1958 P83YJI~TaTH E3M8p8HHH URPxYJIRPHOH 

: ,'.: } NaJ{Tl) . -(61 =12)Palathinge.l 1970 
nOJmPRsauHH raMMa-I<BaHTún - -(~! B)~ CPEmlF.E -- 963.4 RsB (I5~u) B paS.Jll1'qHlDc-841958PAC'lET5 - , 

- -9}l-s PAC'!ET 1983 - ::H<Cn8pHM8H'l'8X 
Ge(Li)195} -(87 = 10)ti~CTOJllIlM pa6o'tll 

ITpl1 BTOM, O~RaKO, ~O rrO,n~eplar,yT~ TOT ~T, lJTO Cab1a TO~HOCT~ 

I13MepeHJ1Jr HJ cymecTBBHHO He y.rryr.lllieHa no cpasneaa» c ÓOJIee paHHllMH pa
60TaMU. ITpill3e.ne-HHaR B (45) rrorpeuaoces BK1I1<RaeT Jllillffi cJIy'l!afiHyIo 'tJaCT~, 

1\{)T{)PYro, 6e3YCJIOBHO MOiKHO y~maT~ rtyT8M y:eemrtleHIDI CTa'l'l1CTIDnI. 'I'orna 
BCa 6o~myro po~ 6y,n,8T l1rpaT:b TOlJHOCT~ orrpa~eJIeHl1R napaM8TpOB MarHl1Ta
aHaJ.ll13aTOpaJT.e. Cl1CT€MaTlrqecKyro ~aCTD norpelllHOCTl1. Ha ~aHHOM 3Tafie 
06e norpeanrocra cpanIDIM!:l Me)R,IJy coooã 1 TaI\ q['o oROWiaTeJThlruít pe3YJThTaT 
M~eT 6HT~ rrpe,n,cT~eH B Bnne: 

= -0,87j;-O,14. (46)HJ 

3aRJIIOg8nue 

H3JIOJK8HHHe ~8 p83YJIDTaTH HOCJI8noBaHKft OBOHCTB H8~pHHO B rrpo
U;8CCax pa.n.110aHTllBHOrO paorrana 6HJIH nO.rrytIBHH ~ paasax CO.TpY,ll,1fl-N8CTBa 
H30HCHPX JDIIT 01tqM C ~P~l OpraHH3~Mll rrpH no~rOTOBK8 rrpoeRTa 
"HEtí1'PIDIO", ocymeCTBJI8llli8 xoeoporo 3aIIJIaHHpOBaRO aa 1986-1990 rr. 
Ilpe,ncTaBJI.HeTc.fl y!v'leCTHHM c.ueJIaT~ H8CROJThRO 3a.M8lIa.Im:t1, oepasannax aam 
cero.mrsuurn:a B3rmr.u. aa npOÓJI8MY. 

r. llpn rrOIIHTRax: Orrpe,lJ,8JI8HRH mio 
2 

as WOpMJ1 Ó8Ta-cn8w.rpa TpliTIDI 
npeanonaraerca , 1iTD BillIOJIHeHH CJIe,D,Y1O!J.U1e YCJIO.BIDI:
 

a) .B3a.HMo,neílcTB1'l8 HOCllT ~HCT!Ifi V-à-xapaxrep;
 
o) BeJIH:tnum M3 11 C (E1 m/ ) H8 3amfCRT DT 3HeprID1;
 
·B) Bl\JlB,IJ. a·TOMHO....MOJIeI\YMpHllX 3~KTOB 113BeCT8H;
 
r) n~JI Orrpe.IJ.9JIBHa c Tpe6yeMo~ TOlJHOCT:bIO.
 

HerronHoe coó~eHHe 3T~ YCJIOBHfi MO&eT 6HT~ HCTOlJHHKOM Cl1CTe~1aTflqéc-
· . 2 

Ó o~ellliY •KllX ourn 01\, .cMemaRIlUDC m~c 

·2. Ka:38.iIOC:b 6H, CJI8.IJ.Y1<llU1M mar B :mcnepllMeHTax c TpHTReM 6y.ueT 
G~e~ rrpu ynyqmeEHH 3HepreTwqecKoro paapelliaHRff'CneKTpoMeTpoB ~o YPOB
H.R '-J 10" sB il JI:y"'"'IUle. Bn8pBHe H3MepeHIDI Cn8I<TpOB 3BK B TaIrnX YCJIOBliRX 

2;) 



Ówm c.n.eJIam:l HaMH. .0.n.HaRO ORB.38.7IOC:D, 'IITO BKJIan pB.3JIJ1EtIHHX nponeccoa, 
cymecTBOB8IDIe RQWOpmc B npamnme H3BeCTHO (aanp•. "BCTpHC1,ta,r , ITJIa3MeH
RUe RO~eÓaHRR H T•.n..), OqeHD. C~:DHO 3aBHcHT OT ROHRpeTHHX .n.eT~e~ 

8ROrrepHMeHTa. MecXH .n.~e B'c~ae SBR MHorne OCOÓeHHOCTH ~rreRTpa 

HeJI:03JI 0,n;H03Ha'llHO 06'hffCIrnT:D, TO ..aCHO, RaRHe peaJIDHHe Tpy.IUIeCTH BOSIIRR
HYT npa aaanase aenpepssaax 6eTa-crreRTpOB. O'IIeBH,D,HO, 'IITO OT paSBHTIDI 
MeTO~ rrpe~3HOHHO~ HH3RoaHepreTHqeCRO~ 6eTa-crreRTpOMeTpHH C rrOMOm:Dro 
HCTOlffiill\OB, npHMeHeIme ROTOpllX B Ra'lleCTBe rpa,n,ynpOB01IHlf.l{ rrpe.nno~ra
eTCR B aRcnep~eHTâx C TpHTHeM, 6y,n;eT 3aBHCeT:D ycnex 6y.IJ.YmHX aRcnepn
~mHTOB rro HSMepeHHID MaCCH aHTKHe~TpHHO. 

38MeTHM, 'IITO R aTHM .7Ke. llliBO,IJ,aM rrp~ n rpy1IIIHi cneRTpOMeT'pbI RO;';' 

TOpUX C aHepreT~eCKRM pa3pemeHneM~llie 20 aB Y.7Ke BBe,IJ,eHH'B ,aRcnxya
ranan, 

3, HaAe~H Ha HSMepeHIDI MaCCH HefiTpmlo H3 wopMH'CneRTpa BTH rrpH 
pacna,n;e I6~o li I93pt 3Ha'llHT~nDHo ~reH:DlliRllHC:D,nocne oÓHap~eHHR cy
meCTBOBaHHff HeRoTopHX HHTe~pe~oHHHX a~RToB B Macc-'llYBcTBHTe~:D
HO~ 06nacTH. He 6H~ 06Hap~eH H y~T~3RoaHepreTHqecRHfi K-3axBaT Ha 
ypOB8H:D 1187, I RaB (I58Gd) MS paorrana I~8Tb. ,B HaCTO.RTI{ee BpeMl1 eCT:D 
HeRoTopHe Ha,n,~ Ha cymecTBOBaHHe rrO,IJ,06HHX BeTBefi rrpn pacrra
.ne 174Lu H 24ICm• EcJlli iKe n OHn ne 6YlJ,YT 06HapY2KeHH, 6Y,IJ,eT ueooxonaa 
nonCR 6o~ee C~O~ TaKHX BeTBe~ npn L-, M~- H T.,n;. SaxBaTe. 

4.	 PeROp,11.Hhle OneHRl1: BenH'lllllihJ limTrí 2 no.n:ylIeHH TOADRO .nM O.TI.IIOrO 
HYRJI1'I,1I;a	 - 76Ge• FcJlli y-q8CT:D CWThHYIO SaBllCID.fOCT:D >-'0'1 (76Ge)" OT B8JlWIllliH 

M3 ,CTaHOBHTCR 0'11eBH,II,HHM , lITO HeTO'llHOCT:D B TeOpeTM'IIeCIrnX pacserax
26y,n;eT cymecTBe~o BJIIDITD na BliBO,II.H o :BeJIWUIHax myc n 2. OtreBH,IJ.Ha. H8

o6XO,JJ;HMOCTD Hcc~e.nO~aHIDI pacnana li .npyrmc· HyRJrH.!\OB. 'i 

5: B S8,IJ,a~ax peracrpanaa pe,D,IG1X c06HT1Út sa mITeHCHBHOM q;oHe 
(aanp; 210)' -pacnan psnzae 'XJt-coBrra.neHIDI n T•.n.) ÓOnDillOe SHa'lleHne 
HMeeT RoppeRTHOCT:D rrpOne~H 06pa60TRR 8RCnepHMeHTan:DHHX ,n;aHHbIX. ITpn 
aTOM ,l1;M OÓ'DeRTRBHOrO opaaaeaas ,n;aHJIHX, rro.nyqeHHJ:lX B pB.3Hl:lX rpynrrax 
C 0.D.H01 li TO~ .7K8 MeTO,IJ,RROa, aTa npoue.nypa ,n;o~ ÓHTL O~aROBa. He
OÓXO,IUIMO .noÓ8.BHT:D, 'IITO paspaõorza Ta.I<HX nponenyp MOJKeT nO:B.1IIDIT:D na 
HMeDmHeCR oueHRR B CTOpOay RX ClilDKeHRR. 

6. BHme Ma npoBe~ oUeIIRy ~CTBnTeJI:oHOCTn 8RCnepnM8HTa no nonc
Ry 2fl~ -pac~a C rrOMOmDID Te~eCRona ns 32 HPGe-,n;eT8RTopOB. ,ITpn aTOM 
onexsa qJoHa 6lma cnaaaaa ,n;M Tpa,n.mJ;HOHHHX MeTo,n;OB aro rro,n;B.BJIeHIDI'. no
6amJM, 'IITO HaMn paSpa60TaH eme, o.rurn: MSTO.n nO,Il.S.BJIeHIDI' q>OHa, OCHOBaHHI:rti 
aa oe~eronm 8JIeRTpOHOB H raMMa-JIy'lI8~ B Hroe-,n;eTel{TOpe na q10PMe HMIIyJ1l;

oa, BaTOM c.nyqae ~eRC WoHa MO.7KeT 6HT:D, eme Y.JIY1!llI8H N.-B 10+100 paa, 
, 7. IToBTOpeHRe ~Oc~~cRoro SRCnepllMe~a ~o HSMepeRllID OITRpaJILHo

oTHHe:hpmIO as pacnana I5",~u nORasMO.' .7K8JIa,T8..JThHOCTI; aH8.JIRsa li .npy

rnxRG,no6HHX 3RCnepllM6HTOB na cOBpeMeHHoM Te~eCROM H MeTo~eCROM 

YPOBHe. 3To rr03BOJIWIO ÓH H8 TOJIDRO y.nyqnmTll llMe1OIIU1eCH peSr~:DTaTbI, .HO 
T~~e OU8H~T:D uepCneRTRBH~OCT8HOBKR HOBHX 8RcrrepRM8HToB no nOHCK,Y 
a<IxI>eRToB, CM3aHHux -o cY11lecTBOBalUleM MaCCH Y (BlITH)HeitTpIDm. 
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B~noa U., rpOMOB K.9., nOKpOBCK~~ a.H. p6-86-136 
HccneAoBaH~e CBO~CTB He~T~HO 8 npo~eccax paA~oaKTHBHcrro pacnaAa 

PacCMoTpeHbl cv1Tyal\~F1 ~ nepcne erweu ~ccne'AoBaH~R ciJoi:1cr.e HeHTpHHo B 
npo~eccax paAHoa~T~B~oro pacDa~a. 06cY~Aa~TcR' Bonpoc~ Y4eTa eCTEcT8eHHoi:1 
W~p~Hbl aTOMHblX Y'poBHe~ nOl-1 nOCTpoeHH~ npl-tÕOPHOf.1 <l>OpMbl nl-1HHH c nOMoUlb~1 

one rcroouoa BHy:rpeHHe~ KOHBepCI1~ B TpHTl-1eBbIX 3i<Cnepl-1MeHTax. J13Ilo~eHbl pe
ayns r ar u J.1CCneAOBaHH~ no nOl-1CKY ynbTpaHH3~03HepreTH4eCK0f.1 BeTBH K<aaxaer a 
Hd yoo aea s 1187,1 K3B (158 Gd) np~ oacnane 158 Tb . [lpennoxe« SKcnepHMeHT no 
nou c xy 2{:3-0v -pecnana c nOMO~bl() r ene cxona ~3 HPGe-AeTeKTop08. On~caH HOBbli:1 
'3l<Cneplo1MeHT no H3MepeHl-1:') c napans uoc r a He~Tp~HO -l-13 oacnaaa 152mEu C nOMoU\blQ 
Ge(Li)-AeTeK~opa. 

Pa60Ta eunonueua 8 Jlaôop ar opau flAepHblX nooõnea Ol-UH1. 

Ilperrpaar Oõsenaneaaoro HHCTHtyT3 AAepHblX KCCl1enOB3HHH, l1y6H3 J 986 

Ilepeson O. C. B~Horpa-p,oBol~ 

Vvl ov Ts., -Cromov K.Ya., Pokrovsky V.N.	 P6-86-136 
Neu-t r l no Property l nve st l qa t i on s ,in Radioactive Decay Pr'oce s ses 

The s i t-ua t i on and perspectives of neut r lno prope r t y investigations 
in r ad'l oac t i ve decay processes are reviewed. The problems of t akinq into 
account the aLomic 1evel natura~ widths when constructlng the appara~us. 

response functlon WiLh internai conversion electrons in the tritium expe
riments are discussed. The results of the search for the ultralow~~fer9Y 
K-capture branch to the 1187.1 keV leveI (~58Gd) In .t he decay of Tb are 
p r es en t ed . lhe experiment for the 2f:3Ov -decay search by means of HPGe-de- , 
t ec to rs t e l e scope l-s suggested. lhe new experiment on t'he neut r l no he l lc I> 
ty measurement in the decay of 152m Eu -wi th ~e(U1-detector is descdbed. 

lhe ~nvestigation has been performed at the Laboratory ~f ~uc~ear
 

Problems, J1NR.
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