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Am1KoB E.A. H up. P13 - 10911 

KoMnneKc ycraHoaoK anA H3MepeHHA apeMeH MH3HH ao36yMaeHH~X 

COCTORHHA RLJep B OH80830He J0-10 - J0-6
c 

B pa6ore onHCaH KoMnneKC apeMeHHbiX cneKrpoMerpoa, npeaHa3Ha

'JeHHLIX LJnR H3MepeHHH apeMeH MH3HH B036yH<lleHHblX RllepHblX COCTORHHH 

a aRana30He 10-10 - I0-6 c. B ycraHOBKaX Hcnonh3oaanHCb MarHHTHO-nHH3o

Bbii\ {3-cneKTpOMeTp, CllHHTHniiHUHOHHble H nonynpOBOLlHHKOBbie aeTeKTOpbl. 

Pa6ora BI>!DOnHeHa B na6oparopHH RnepHblX npo6neM OV!HYI. 

fipenpBHT 061oeJUIHeHHOrO BHCTBTYT& •JlepBWX BCC.DCJl088.BBI.Jly6B& 1977 
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Alikov B.A. et al. P13 - 10911 

A System of Time Spectrometers for Measuring 
the lifetimes of Excited Nuclear States at 
lo-10 - l0-6s 

A system of time spectrometers for measuring the 
lifetimes of excited nuclear states within the range of 
lo- 10 - 10-6 sis described. The devices are mounted on 
a) a magnetic-lens f3 -spectrometer and a scintillation 
detector, b) a G~LD and a scintillation detector, d) one 
scintillation detector. Flastic scintillators of NE104 
and NElll types as well as NaJ(Tl) crystals were used in 

, scintillation detectors. Time characteristics have 
been investigated. 

The investigation has been performed at the 
Laboratory of Nuclear Problems, jiNR. 

Preprint of the Joint Institute for Nuclear Research. Duboa 1977 
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Beeoe11ue 

,l],nH H3MepeHHH epeMeH )KHJHH B036y)I()1,CHHbiX COCTOH

HHH H)J,ep MCTO)J,OM 3U)J.ep)l(aHHblX COBIIU)J,CHHH B 3aBHCHMO

CTH OT xapaKTepa 3a)J,a'-IH, a HMCHHO: 3HeprHH H MYllhTH

IIOllbHOCTCH 3llCKTpOMarHHTHbiX nepeXO)J,OB, B036y)l()1,aiOH.\HX 

H pa3pH)KUK)H.\HX )1,UHHOC COCTO.SIHHC, ero BpCMCHH )I(H3HH, 

CJIO)I(HOCTH CXCMbl ypOBHCH, nepHO)J,U nonypacnaJJ,a MaTepHH

CKOrO H30TOIIU, UKTHBHOCTH pa,nHOUKTHBHOrO HCTO'-IHHKa 

u T .)1,., e 3KcnepuMeHTanhHhiX ycTaHOBKax ucnonhJYIOT 

pa3llH'-IHbie THIIbl )J,CTCKTOpOB H3llY'-ICHHH. 

8 HUCTOHL~eli pa6oTe OIIHCUHbl MHOf'OKUHUllhHbiC Bpe

MCHHblC UHUllH3UTOpbt, npe)1,HU3HU'-ICHHhiC )J,llH H3MepeHHH 

BpeMeH )I(H3HH HH3KOB03UY)I(.llCHHbiX COCTOHHHH H)J.ep B .IJ.Ha

IIU30HC to-10 - to-6 c, co6paHHhie Ha 6aJe: ManiHTHo

nHHJosoro ~-cneKrpoMeTpa H c~HHTHnnn~HOHHoro ,nereK

Topa, .llBYX CUHHIHJlllHUHOHHhiX, Si(Li) H CUHHTHllJIHUHOH

Horo, Ce(Jj) H CUHHTHllJIJIUHOHHoro ,neTeKTopos, a TUK)KC 

O)J,HOrO CUHHTHllllHUHOHHOrO )J,CTCKTOpa. 

EAoKu .J/leKmpoHuKu. B ycTaHOBKax HcnonhJOBanHcb 6110-

KH 6biCTpOH H CIICKTpOMCTpH'-ICCKOH 3llCKTpOHUKH, pa3pa6o-
; l -; 

TaHHbie B Jla6opaTopuH H.IJ.epHhiX npo6neM OlUIH · -.>. ¢op-

MHpoeaTenu - )J,llH CUHHTHJillHUHOHHbiX )J,CTCKTOpOB; npe)J.y

CHllHTCllH, 6biCTpble yCHllHTenH H ¢opMHpOBa renH - .llllH 

nonynpoBO.llHHKOBblX )J,eTe KTopos; nuHe HHbH:! yc HJlH r enH, .LJ,mp
llJepeHUHUJibHbiC H HHTerpallbHbiC .Il.HCKpHMHHUTOphl, CXCMhl 

COBIIUACHHH H aHTHCOBIIU)J,CHHH, epeMH-aMIIllHTY)J.HWe npe

o6pa30BaTenH, 0)1,HOBH6paTOpbl, Hano- H MHKpOCCKYHAHhll:! 

3a)J.CP*KH, CHCTCMa CTa6HllH3aUHH yCHlli:!HHH ¢oTOYMHO)KH

reneH. 
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BpeMeHnoiJ. cneKmpoMemp na 6a3e Ma2uumuo-AUH30B020 
(1- cneKmpoMempa u CliUHTIIUAAJlliUOHH02o oemeKmopanoJsonH

eT 'ICTKO Bbi.Il.CllHTb KOHBCpCHOHHbiC 3flCKTpOHbl O.Il.HOrO H3 

ncpCXO.Il.OB, JaCCll.!IIOil{ero HllH pa3pH)I(aJOil{Cf'O HCCDC.Il.YCMbiH 

ypoBCHb, H npH 3TOM o6eCllC'IHBaCT .Il.OCTaTO'IHO XOpOWCC 

BpCMCHHOC pa3pCWCHHC. 

bJIOK-cXCMa 3TOH ycTaHOBKH llpHBC.Il.CHa Ha puc. 1. 

[C~J 

Puc. 1. EAoK- cxeMa ycmauoeKu e- y - 3aoepJtCaHHbiX coe
naoenuu. CF - (/jopMupoeameAU co "cAeOJlUIUM nop020M "; 
BC - BbiCOKOBOAbTIIHbiU cma6uAu3upoeaHHbiU ebmpRMumeAb 
OAR numaHUJl 4>3Y; CT - 6AOK ynpaeAeHUJl ycuAenueM 
4>3Y; r - 2€Hepamop HQHOCeKyHOHbiX UMnyAbC08 OAJl nu-
1/IQHUJl ceemoouoooe; CC1, CC2, CC3 - cxeMbl coenaoeuuil; 
HY - AUHeUHbiU ycuAUTII€Ab; M - ou(/j(/jepeHI.IUUAbHbiU OUCK
puMUHamop; MCC - MeoAeHHaJl cxeMa coenaoeuuil; 4> -
(/jopMupoeameAb MUKpoceKyHOHbiX uMnyAbcoe; I - cyMMa
mop; 'T- A - epeMR- aMnAumyOHbiU npeo6pa3oeameAb; 
AH - MH02aKaHaAbHblil auaAu3amop. 
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MarHHTHO- nHH30BbiH {3- cneKTpoMeTp H3roTosneH no 

aHanoruu co cneKTpoMeTpaMH, onucaHHhiMH B pa6oTax 16 •71 . 
06MOTKa CUCKTpOMCTpa COCTOHT H3 1600 BHTKOB MC.Il.HOrO 

npoBo.Il.a llli.ll. 2,5. Ee conpoTHBneHHe r = 4,54 OM. lluTa

HHe 06MOTOK OCYIUCCTBllJICTCJI ynpaBllJICMbiM CTa6HllH3a

TOpOM TOKa / 8/. 3HepreTH'ICCKHH .!1.HaUa30H CUCKTpOMCTpa 

-2 7600 K:JB pa3.Il.CllCH Ha 1000 KaHallOB C HMDYllbCHOH 

l.I,CHOH KaHana 3,2 Fe. CM/KaHaA. llpOI.I,CCC perHCTpal.I,HH 

cneKTpos JneKTPOHOB BHyTpeHHeii KOHBepcuu aBTOMaTHJH

posaH 181. CseTocuna - T H HMnynhcHoe pa3peweHife - H 
CUCKTpOMCTpa B 3aBHCHMOCTH OT WHpHHbl Il{CllH MC)I(.Il.Y 

BbiXO.Il.HbiMH .Il.Ha!lJparMaMH .Il.llJI HCTO'IHHKa 0 2 MM MCHfl

IOTCJI OT R ~ 1 o/o npH T"' 1 o/o .!1.0 R ~ 4o/o npH T 5o/o. 

)J.eTCKTHpyiOil{aJI CHCTCMa CUCKTpOMCTpa COCTOHT H3 

nnacTHt.tecKoro cU.HHTHnnflTopa Tuna NE104 KOHHt.tecKoii 

!lJopMbl lnonbiH KOHYC C TOllll(HHOH CTCHOK 2 MM H BHew

HHMH pa3MCpaMH 0 = 25 MM, h = 25 MMI, CBCTOBO.Il.a 

lnneKCHr nac 0 25x60 MMI H !lJoToyMHO)I(HTenfl Tuna X P l 020. 

KoHCTPYKU.Hfl cneKTpoMeTpa no3BOnJieT ycTaHOBHTh BTo

pou Cl.I,HHTHllllfll.I,HOHHbiH .Il.CTCKTOp B BaKyyMHYIO CHCTCMY 

Ha paCCTO.!IHHH 210 MM OT pa.Il.HOaKTHBHOrO HCTO'IHHKa, 'ITO 

o6ecnet.tHBaeT B03MO)I(HOCTb perHCTpal.I,HH C ero llOMOil{biO 

HC TOllbKO y- KBaHTOB, HO H 3llCKTpOHOB. )J.nfl perHCT

pal.I,HH H3nyt.teHHH B 3TOM .Il.CTCKTOpe HCllOllb30BallHCb nna

CTH'ICCKHC cu.HHTHllllflTOpbi Tuna NE111 unu NE104 Ton

IUHHOH OT 0,05 .!1.0 25 MM H .Il.HaMeTpOM OT 10 .!1.0 25 MM 
B cot.teTaHHH c !lJoTOYMHO)I(HTen.!IMH THna X P l 020. 

)J.nH !lJopMHposaHHJI speMeHHWX curuanos B o6oux Ka

Hanax llpHMCHJillHCb <l>opMHpOBaTCllH, pa6oTaiOil{HC B pe)I(HMC 

"cne.Il..!IIUero nopora" <CFL BpeMeHHOH oT6op cosna.Il.aiOIUHX 

HMllYllbCOB H Ja.Il.aHHC BpCMCHHOrO .!1.Hana30Ha ycTaHOBKH 

ocymecTBll.!lllOCb MOHHTOpHOH CXCMOH COBlla.Il.CHHH ICC 21 
H .Il.BYM.!I CXCMaMH nponycKaHH.!I ICC l H CC 31, BKlliO'ICH

HbiMH B "cTapTOBbiH" H "CTOUOBbiH" KaHallbl KOHBCpTopa 

(T-Al . 
3HepreTH'ICCKHH OT6op H3llY'ICHHH npOH3BO.Il.HllCH o6wq

HbiM o6pa3oM c noMOIULIO nuHeiiHLIX ycunuTeneu I JIY I, 
.Il.H<l>$epeHu.HanhHbiX .Il.HCKpHMHHa Topos I .Il..Il.l H Me.Il.neHHOH 

CXCMbl cosna.Il.CHHH IMCCI. 
B He06XO.Il.HMbiX cnyt.taHX B ycTaHOBKY MO)I(CT 6hiTb BKniO

t.teHa CHCTCMa CTa6HnH3al.I,HH yCHllCHHJI $OTOYMHO)I(HTCllCH, 
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Ko ropaH BKmo'!aer B ce6H: cseTo,D,uo,D,hi, reHepa 1 up I r1 
H 6noK cTa6unu3aUHH IC T I. Oua no,D,po6uo onucaHa B pa-

6o1ax /5,7/. CucTeMa cra6H11H3aUHH no3B011HCT caecTH 

annapaTypHbiC C,!J,BHTH Bpt:!MCHHbiX CDCKTpOB K BCJ1H'!HHC, 
;~I 

He npeBhiUJaJOmeH: + 10 nc 1 
'· u TeM caMhiM o6ecnc'lHBaeT 

- ' 10 
BOJMO)KHOCTb H3MCpCHHll BpCMt:!H )KH3HH BDJ10Tb ,!J,O 10- C. 

Ha puc. 2 npuae,D,eHhi JHa'leHHH nonywupuH lspeMcH

HOTO pa3pCWCHH,ll ycTaHOBKHI 2ro H C,!J,BHI'H UCHTpOB TH

)Kt:!CTH BpeMCHHhiX pacnpe,D,CJ1CHHH MTHOBCHHhiX COBDa,!J,CHHH 

B 3aBHCHMOCTH OT 3HeprHH COBDa,D,aiO{UHX 3JlCKTpOHOB H 

KOMDTOHOBCKOTO pacnpe,D,CJ1CHH,ll )'- H311Y'lCHHll f>()( ·., 

KaK BH,!J,HO H3 3Toro pucyHKa, npu H3MCHCHHH JHeprHH 

BhiJ.lt:!Jl,IICMhiX 311eKTpouos or E ,, = 20 K:JB I 2•0 ~. I ,5 ucl 
no E,. = 250 K:JB I 2r 0 = 0,4 ucl speMCHHoe pa·lpewcHHC 

yc raHoBKH yMcHhwaercH npouopuuoHanbHo JHa'!cHHio I \ V, 
a C,!J,BHI'H UCHTpOB T,li)KCCTH BpCMt:!HHbiX KpHBbiX npaK I H'-ICCKH 

OOYCJ10BJ1CHbl TOJlbKO BpeMeHCM llp011CTa 'JJICKI poHOB B 

CDCKTpOMCTpe I,!J,JlHHa TpaeKTOpHH 3JlCKTpOHOB B CIICKipo

MCTpC, onpe,ll,CJlCHHall H] 3TOH 1aBHCHMOCTH, COUfBCICT

HYC r pac'lcTHOH cpep,Hcii p,nuHe rpaeKropuH I' ~ 29 <.At \ I. 
113MCHCHHC )KC ·nux ucJJH'lHH B '3aBHCHMociH Dl Jllepi uH. 

Bbi,UCJUICMbiX yqac IKOB KOMD I OIIUBCKOI 0 pacllpC,LlCJICHH>I LJI<t-

6oc. 3TO CBH,Il,CTeJlbCIBYCT, C O,ll,HUH CIOpOHbl, 00 OIIJH· 

M<UibHbiX pC)KHMaX paOOTbl ycraHOBKH, C ,ll,pytoH - )K<l'lbJ

Bac·J Ha TO, '!TO OCHOBHOH BKJla,i.l, B orpaHH'-ICHHC CC BpC

MCHHOTO pa3pCWCHHll BHOCHT Mai'HHl HbiH CDCKTpOMC I pH C 1'0 

,LlC TCK THpylOIUall CHCTCMa. 

,lJ.Jl,ll HJlJIIOCTP. aUHH. Ha pUC. 3 npHBC,i.I,CHbl HJMCpCHIIbiC 
16Q\'l 1() 9 '1. 11pH pacna,ll,C l • D1 BpCMCHHbiC paciipC,.lCJICHHll ]a-

,ll,Cp)KaHHbJX COBDa,ll,CHHH Ll77 1\:JB- rl60- 130 I KJB, 
xapaKTCpH3YIOIUHX BPCM,ll )KH3HH ypoBH,ll 

169 Tm c 3HeprHCH 

239 K:JB, H y:.:-_60 K:JB - M8,4 K:JB H Kl09 K:JB- c-
1 -5 ..:c101 K:JB, xapaKTCpH3YIOIUHX BpCM,ll )KH3HH ypOBH,ll 

8,4 1\JB. 
')I H H HCC IlpHBC).lCHllbiC H HaC! Ollll~Ci.J pal'io I C BpeMCH

HbiC cii-;Krpbl ol'ipaoaibJBaJJHCb 110 IIpOipaMMaM l.l~'j(~l H 

CFXI·I'I 11 . 
Bpi:'Afi.'IIIWU C111.'1\11j)()MI.'nj> IIQ (5a31.' ouy.x CIJUIH'!U,Ll)l-

lJUOIIIIbl\ ()f'TfleKmopo6 COOpaH 110 TaKO.H )KC OJlOK-CXCMC, KaK 

II \ L I aHOIH:a, O[JHCaHHall l:i fl pc :tbl,i.I,)'IUC M 11)'HK I C. 

B yc raHoBKC HCHOJII.JllB<UIHCb ¢oroyMHO)KHTCJIH X P 1021 

6 

"" ., 
0 
J: 

1-

3 

2 

c 
1:: 
s 

0 

NE111 ~25•101111 ~~Co • 
5,3A ----, 5 

\, 4. 
05nc £2506 
D.7 nc 2• 1332 

o· o 
60N. 
28 I 

200 400 500 800 1000 Ek3~ // 
11 Er= 600-900 k3~ 

TIV•I // 

///~ 
~ 

100 200 

0 
:t 

.<! 
N 

1,5 

1,0 

0,5 

o I , . . . , I 
Q,b1 0,05 0,1b 0,15 ~- . 0,?.0 1/r'te k~~ 

1,6 

1,5 

1.4 

0.6 

0,5 

0,4 

5 10 15 20 25 30 35 C/v(Eel 

E.- = 150 k3tl .J 
r T(AEc 

'----..!_ ------------.c=-i-- -e---.---. • 

2 tg(AE[) 
.... _- -wC--- --- _L, __ . _ _.. ___ ..,. ___ .,. ___ _. __ --"' 

& 

-~k3fl 

100 200 300 400 500 600 700 800 900 Ef<sh 

Puc. 2. BpeMeH11ble xapaKmepucmww ycmaHoeKu e-y 
3aoepJICaHHbiX coenaoeHuil. 

7 



c ~ 
t: ~ 

illD: M~ I 10~ 
t0,02HC YY 

s g:, I 

:::o1o2 
u 

80nctkaH -:,- M 
0 

cni1j
1

ll 
6 ~ O>.....J C"'> 0 'I \ y.....JI ~ ~I 

:: \jJ;J ~,]1,M tl I 
r--c:D 
r--<n 
~~ 

_a 

~ 
c 
~ 
:s: 

...J...J 
~ ~ .. .-· 

101 50 200 350 kaH 

/--......._~... r--=--MM 
. ·~-----./ T. : 5,08! 0.10 I-4C 

---... 12 
·.·.-',·--.. . 2 00 nc/ kal-4 

·:: ........ .. 

.................. _._.._ .. _ ... · ·· .. .-_·.: .. ··..- ·~-·.· ·.·:-::·:·- · .. ·._., 

",.-... _._-"/r'"..... K 109- e"l-5-101<ahl 21·..-.-·::.·.~- ···:J '<~ r- :f.9!0,2Hc 

10 0<' ;· •\., ••• '·• • • 
2
oo n< I ka" 

• • • • y. •• .. 

" "·.-...... •ol .... 

... .. 
:..· ..... ,.,. .. .,. .. ·,. . .. . ... ·· . .. · . .. .. .. -·· ... 

10°L-------~------~------_...J--------~~--__.....~ 
100 200 300 KAI-lAi\bl 

Puc. 3. BpeMeHHble pacnpeoeAeHUJI e-y - 3aoepJKaHHblX 
co8naoeHuu, U3MepeHHble npu pacnaoe 169 Yb. ,l(AJI noAy<~e
HUJI 8peMeHHozo cneKmpa K109 - e- I -5-10 K3B/ 8 f3-
cneKmpoMempe /KaHaA "Cmapm"/ 8bJOeAJI/IUCb KOH8epcuoH
HbJe 3/leKmpoHbl Kl09, a 8 CtiUHlTIU/1/IJitiUOHHOM cneKmpoMem
pe c ucnoAb308aHueM nAacmu<~ecKozo CtiUH1TIUAAJI1110Pa NE104 
1/JJOxO,l MM /KaHa/1 "Cmon"/- y<~acmoK cneKmpa 8 ouana-
30He 5-10K3B. 
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H B 3aBHCHMOCTH OT xapaKTepa 3aJJ.a'IH - nnaCTH'IeCKHe 

CUHHTHnmiTopbl NEill unu NE104 paJnH'IHbiX pa3 • 

MepOB 1/J = 5-25 MM, TOJIIUHHOH f = 0,05·25 MM HJIH KpH· 

cTannbl NaJ<Tl) paJMepaMHI/J 40x40 MM. 
BpeMeHHble pacnpeJJ.eneHH.H MrHoBeHHbiX coBna.D.eHHH 

pa3JIH'IHbiX 3HepreTH1.feCKHX HHTepBaJIOB KOMUTOHOBCKOrO 

pacnpe.D.eneHH.H y -nyqeu 6° Co, HJMepeHHbie c ucnonb· 

JOBaHueM .D.BYX CUHHTHnn.HTopoB Tuna NE104 I 025x25 MMI, 
npuBe.D..eHbi ua puc. 4. 

)l.n.H noobirneuu.H J4J4>eKTHBHOCTH perucTpauuu coona· 

JJ.eHHH HH3K03HepreTH'IeCKHX HJnyqeHHH KOpOTKO)I(HBYIUHX 

H30TOUOB CO cna60H aKTHBHOCTbffi uenecoo6pa3HO HCUOJib" 

JoBaTb nneHO'IHbie cuuuTunn.HTopbi If = 0,05·0,5 MMI 
C BHe.D.peHHbiMH B HHX Ha 3JieKTpOMarHHTHOM Mace· cena • 

paTope paJJ.HOaKTHBHbiMH HCTO'IHHKaMH. flpeJJ.CTaBJieHHe 0 

BpeMeHHOM pa3perneHHH ycTaHOBKH npH HCUOJib30BaHHH Ta

KHX CUHHTHJIJIHTOpOB JJ.aeT pUC. ~ Ha KOTOpOM npHBe.D.eHbl 

opeMeHHble pacnpeJJ.eneHH.H coona.D.euuii y·nyqeii c .D.BYMH 

HHTepBaJiaMH CUeKTpa HH3K03HepreTH'IeCKHX H3Jiy'leHHH 
169Yh Kpuoas y- e- (i\E 1)onpeJJ.enseT opeMH )I(HJHH ypoous 
1091m c 3Heprueii 8,4 K3B, a y-e-(i\E} -annapaTypuoe 

opeMeuuoe pa3perneuue. AMnJIHTYJJ.HOe pacnpe.D.eneuue HM

nynbcoo oT HH3K03HepreTu'leCKHX uJnyqeuuii 169 Yh lc Bbi· 

'leTOM IUYMOBbiX H $OHOBbiX HMDYJibCOB/ DpHBe.D.eHO Ha 

BCTaBKe K puc. 5. 

BpeMeHHbJe cneKmpoMempbl Ha 6a3e noAynpo800HUKo-
8blX Si(Li) ' Ge(Li} u CtiUHlTIU/1/IJII.IUOHHblX oemeKmopo8 npu. 

MeHHJIHCb B TeX CJiy'la.Hx, KOr.D.a JJ.JIH H3MepeHHH opeMeH 

)I(HJHH ooJ6y)I(JJ.eHHbiX &JJ.epHbiX cocTo.HHHH lc TV:? 
= 1 ·:-1 01 HCI Tpe6oBaJIOCb BbiCOKOe 3HepreTH'IeCKOe pa3 • 

peiUeHHe B OJJ.HOM H3 KaHaJIOB ycTaHOBKH. bJIOK- CXeMbl 

ycTaHOBOK HJJ.eHTH'IHbl H UpHBeJJ.eHbl Ha pUC. 6. 
Ha puc. 7 npuBe.D.eHbl opeMeHHble cneKTpbl, HJMepeHHble 

npH pacna.D.e S7 Co C HCUOJib30BaHHeM llOBepXHOCTH0-

6apbepHoro Si(Li) • .D.eTeKTopa I AE " = 0,4 K3B Ha 
I 

Ev = 122 K3BI H CUHHTHJIJI.HUHOHHOrO .D.eTeKTOpa C nnaCTH· 

qecKHM cuuHTHnJI.HTopoM NE104 o 25x25 MM u ¢oTo

YMHO)I(HTeneM X P 1021. 3TH KpHBble H3MepeHbl B COBUa.D.e
HH.HX ¢oTonHKOB y -nepexo.D.a 14,4 K3B H KX -nyqeii, co

npoBO)I(JJ.aiDIUHX t - JaxBa T 57 Co - KX (,-) H K- KOHBep-
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Puc. 6. EAoK- cxe.Ma ycmaHoeKu c noAynpoeoOHUKOBbiM 
u CijUHmUAAJiijUOHHbiM oemeKmOpaMU. D - Si(Li) UAU Ge(Li) , 
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CHID nepexo,IJ,a 14,4 K:JB - KX I K 14,4 K:JBI- Bbi,IJ,eJUieMbiX 

B TpaKTe Si(Li) - ,IJ,eTeKTopa, c KOMnTOHOBCKHM pacnpe,II,e-

JlCHHCM y -nepeXO,IJ,a 122 K3B, Bbi,IJ,CJl.RCMbiM B Cli,HHTHn-

Jl.Rli,HOHHOM TpaKTC. 

B COBna,IJ,eHH.RX y 1122 K3BI - y 114,4 K:JBI H 

yl122 K:JBI - KX I K14,4 K:JBI npo.RBn.ReTc.R BpeM.R JKH3HH 

ypoBH.R 14,4 K:JB, a B COBlla,IJ,eHH.RX y 1122 K:JBI - KX (e) -
BpeM.R JKH3HH ypoBH.R 136,5 K:JB. HHJKH.II.R KpHBa.R, H3Me

peHHa.R B coBna,IJ,eHHHX y - KX <''°Co), xapaKTepH3yeT Bpe

MCHHOC pa3pCWCHHC annapaTypbl B 3THX ycnOBHHX. 

Ha puc. 8 npHBe,IJ,eHbl BpeMeHHbie pacnpe,II,eneHHH coB

na,IJ,eHHH y 1738 K:JBI - yl982 K:JBI H j. 1708 K:JBI -
y ±l5ll K :JBI, H3MepeHHbie npH pacna,IJ,e I. 9Nd c HC

nonb30BaHHeM Ge(Li)- ,IJ,eTeKTopa IV = 40 CM 3, t.E Y = 

= 3 K:JB Ha Ey= 1332 K3BI H Cli.HHTHnllHII.HOHHoro ,IJ,eTeK

Topa c KpHcTannoM NaJ(Tl) !D 40x40 MM H <iJoTOYMHOJKH

TeneM XP 1021. 3TH KPHBbie xapaKTepH3YIOT BpeMeHa )I(H3-

HH ypOBHCH 
139Pr C 3HeprHHMH 822 H 852 K3B. 

OoHoKpucmaAbHblU CtiUHmuAA.Jit#UOHHblU epeMeHHOU cneKm
poMemp. Onpe,IJ,en.RIOili,HM <iJaKTopoM ycnewHoro npo

Be,IJ,eHHH HCCJlC,lJ,OBaHHH cna6biX aKTHBHOCTCH KOpOTKO)I(HBy

lli,HX H30TOllOB HBJlHCTCH o6ecneqeHHe MaKCHMaJlbHOH 3<lJ

<1JeKTHBHOCTH perHcTpauHH H,II,epHbiX H3ny4eHHH. MaKcH

ManbHa.R 3<P<iJeKTHBHOCTb perHCTpali,HH COBlla,IJ,CHHH MO)I(CT 

6biTb ,lJ,OCTHrHyTa llpH HCllOJlb30BaHHH B ycTaHOBKC O,IJ,HOrO 

,lJ,CTCKTOpa /9/, llpH 3TOM MHHHMaJlbHOC H3MepHMOC BpeMH 

)I(H3HH 6y,IJ,eT onpe,II,eJlHTbCH BpeMCHHbiMH xapaKTepHCTH" 

KaMH. ~Jl.R Cli,HHTHJlllHli,HOHHbiX ,li,CTCKTOpOB OHO 6y,IJ,eT on

pe,II,CJlHTbCH BPCMCHCM BbiCBC4HBaHH.R Cli,HHTHJlllHTOpa. 

B pa6oTe 191 noKa3aHo, 4TO npH Hcnonh30BaHHH Cli.HH

THnnHII.HOHHoro ,lJ,CTCKTOpa C nnaCTH4CCKHM Cli,HHTHJlll.RTO

poM HH)I(HHH npe,II,en H3Mep.ReMbiX 3THM MCTO,IJ,OM BpeMeH 

)I(H3HH cocTaBn.ReT T 'h"' 10 He. 0,IJ,HaKo nnoxoe 3HepreTH

qecKoe pa3pCWCHHe nnaCTHqecKHX Cli,HHTHJlllHTOpOB 3aTpy,IJ,

HHCT ycTaHOBJlCHHe 3HepreTHqecKHX llOJ10)1(CHHH H30MepoB 

B CXCMC ypOBHCH. 3TO 3aTpy,II,HCHHe ,IJ,JlH H30MepOB C 

T'h ::._ 0,5 MKC MO)I(HO npeo,IJ,oneTb npH Hcnonb30BaHHH 

BMecTo nnacTHqecKoro Cli.HHTHnnsTopa KpHcTann NaJ<TD . 
bllOK"CXCMa YCTaHOBKH npHBC,lJ,CHa Ha BCTaBKe K puc.9. 

Bbi,IJ,eneHHe aMnnHTY,IJ,HbiX HHTepaanoB ocymecTBnseTc.R a 
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Puc. 8. BpeMeHHbh! pacnpeoeAeHu.JI coBnaoeuuu, U.JMepew 
Hbll! npu pacnaOe I ~~qNd c U<:riOAb.JOUUHUeM (;p(J.j) U l"I-IUW 
mu,UliJ-IUOHHoco OemeKmopou. 

Ka/K,lJ,OM KaHane C IIOMOill,bH.l ,lJ,HYX HH It! I paHbHbl.X ,lJ,HcKpH

MHHaTOpOB H CXt:!Mbl aHTHCOBlla,IJ,CHHH. B "crapTOHOM'' Ka

HaJie KOHBepTopa HMllYJlbCbl 6llOKHpyiOTCH Ha BpeMSI, 

3a,IJ,aBaCMOC ,lJ,JlHTCJlbHOCThiO BhiXO,IJ,HhlX HMllYllhCOB O,IJ,HO" 

su6paTopa. 

Ha puc. 9 npuse,lJ,eHbl BpeMeHHbte pacnpe)ll!Jll!HHH cos

na.il.CHHH JI.BYX y4aC I KOH Clll!KTpa I (,lJYb. pt!l'HCTpH.pyeMOI 0 

CUH.IITHJlllll.li,HOHHblM ;1e H!KTOpOM C KpHC raJUIOM \a,J<'\1) . 

'Jia KpHBaSI I ;t);l. ' l\X - r177,19B IUBI xapaKtepw 

'lye r cyMMapHoe apeMH )I(H3HH ypoBHeH 316 KJB I 'I 1,., = 
= 640±14 IIC ()I H 379 KJB I 'lt,, == 53,5±1,5 HC• IC)j: 

~ T 1., == 720±15 ttc.:. -
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3a KAIO'IeHue 

OnucaHHbiH Bbillle KOMnneKc BpeMeHHbiX cneKTpoMeT pos 

ll03BOJIHCT pelllaTb llJHpOKHH Kpyr 3a,lla4, CBH3aHHbiX C 

H3MCpCHHCM BpCMCH )I(H3HH B03fiy)l(,llCHHhiX COCTOHHHH H,llCp 

B ,llHana3oHe 10 -lO_ 10-6 c, H Ha npoTH)I(CHHH PH.lla neT 

ycnelliHO 3KCnJiyaTHpyeTCH B flafiopaTopHH HJlCpHWX npo6-

JICM 0115U1. 

ABTOpbi rny6oKo 6naro.1lapHht npo$. K.}l.rpoMosy 3a 

ll0.1l.1lCp)I(KY .H llOCTOHHHhiH HHTCpCC K pa6oTC. 
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