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1. BBe.n.eH11e 

Ilp11 113Y4eHl111 cneKTPOB KOHBepc110HHHX SJleKTPOHOB 

(3BK) HeHTPOHO,ll,e~l1U11THHX 1130TOnOB C noMombID noJiynpoBO,ll,

HHKOBHX .n.eTeKTOPOB CJia6hle n11K11 KOHBepc110HHHX SJieKTPOHOB 
no.n.aBJIHIDTCH ·ttenpepHBHHM n0311TPOHHHM 113Jiy4eH11eM, 4TO 

CHJ!bHO 3aTpy,lJ,HHeT 11Jll1 ,ll,eJiaeT HeB03MOXHHM 113Mepett11e 

11HTeHCl1BHOCTeH Jll1H11H KOHBepCl10HHHX SJieKTPOHOB. 

Ilp11MeHeH11e MaI'Hl1THOro cneKTpOMeTpa Tttna Ml1H11-aneJibCl1Ha 

(B .n.a~bHeMmeM 6y,ll,eM Ha3HBaTb Ml1Hl1-aneJibCl1HOM) no3BO~HeT 

OCB060,ll,11Tb cneKTPH 3BK OT n0311TPOHHoro 113~Y48H11H 11 
YBe~l1411Tb 3~~8KTl1BHOCTb per11cTpau1111 3BK. 

B HaCTOHmeH pa6oTe on11CHBaeTcH YCTaHOBKa c 
MHHl1-ane~bCl1HOM, npe,ll,H33HaYeHHaH ,ll,JIH 113MepeHl1H cneKTPOB 
3BK 11 et-COBna.n.eHl1H. 

2.AnnapaTypa 11 MeTO,ll,11K3 113MepeHl1H 
M11H11-aneJibCl1H [1] BKJIID4aeT B ce6H nOCTOHHHHe 

MarHl1Tl:l B ~OpMe KJI11Ha, C03,ll,aIDm11e TOP011,ll,3JlbHOe MarH11THOe 

no.11e, 11 Si(~i)-,ll,eTeKTOp. KOHCTPYKU11H ,ll,aHHoro Ml1H11-ane.11b
Cl1Ha on11catta B [2J. 

BaKYYMHaH 1rnMepa, B KOTOPOH pacnoJIOl!CeHH MarH11Tl:l 11 
,ll,eTeKTOp SJieKTPOHOB, OTK3411BaeTCH MarHl1TOP33PH,ll,HHM 
HaCOCOM Tl1na "Hop.n.-100" ,ll,O ,ll,3BJieHl1H 2· 1 □-4 Ila. 
Mcc.11e.n.yeMHH 11CT04Hl1K 113Jly4eH11M BBO,ll,11TCH B KaMepy ~epe3 

llIJIJ03 6e3_HapyrueHl1H BHCOKOro BaKyyMa, 4TO oco6eHHO B3XHO, 
Kor.n.a Si(Li)-,ll,eTeKTOp OXJial!C,ll,eH. ~JIH YCTaHOBKl1 11.1111 3aMeHH 
HCT04Hl1Ka Tpe6yeTCH 10-15 M11HYT. 

CneKTPH 3BK 113Y4a!OTC.H C noMOtnbJO Si ( Li) - .n:eTeKTOpa 
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(100MM2 x3MM) c pa3pemeHl1eM 2.5 K3B Ha Jll1Hl111 K1063 207B1. 
n.11H 113MepeHl1H cneKTPOB t-JiyYei1, COBna.n.a10m11x C 
KOHBepc110HHb!M~ 3JieKTPOH3Ml1, 11cnOJib3YIOTCH CTaH.n.apTHHe 
HpGe- 11.1111 Ge(Li)-,ll,eTeKTOpbl. HaKOnJieH11e l1Hq!OpMau1111 .OT 
.n.eTeKTOPOB 113Jiy4eHl1H 11 11X o6pa6oTKa npoBO,ll,11TCH C noMomhJO 
nepcoHaJI:&Horo K0Mnn10Tepa IBM(AT, nporpaMMHoe 06ecnet1ett11e 
KOToporo no3BOJIHeT HaKanJil1B3Tb 0,ll,11H04Hble t3-- 11 f-cneKTPbl 
11 0)1,HOBpeMeHHO cneKTpbl 11HTerpaJibHb!X 11 ,ll,11qJqJepeHU11aJibHblX 
COBna,ll,eH11H. 

n.11.H Ml1H11-aneJibCl1Ha 11MeIDTCH ,ll,Ba. T11na MarHl1TOB, 
KOTOpble o6ecne411Ba!OT Bb!COKYID sqiqieKT11BHOCTb per11cTpau1111 
KOHBepc110HHb!X SJieKTPOHOB B .n.11ana30He 8Hepr11i1 SJieKTPOHOB 
OT 100 ,ll,O 2000 KSB. 3qiqieKTl1BHOCTb ( TpaHCMl1CCl1H) Ml1Hl1-

aneJibCl1Ha onpe,ll,eJIHeTCH KaK OTHOmeH11e CKOPOCTl1 C4eTa, 
113MepeHHOH C MarHl1TOM, K CKOPOCTl1 C4eTa, 113MepeHHOH 6e3 
Hero, YMHOl!CeHttoe Ha ae.1111Y11Hy Te.11ecttoro yrJia, Bbl,ll,eJIHeMoro 
,ll,eTeKTOPOM [3]. B 06.11aCTl1 8Hepr11i1 SJieKTPOHOB ,ll,O 500 KSB 
M11H11-aneJI:&c11H nporpa.n.y11poBaH no sqiqieKTHBHocT11 c noMom:&JO 
11CT04Hl1Ka 169Yb [4]. 

nJIH 113Mepemrn cneKTPOB KOHBepCl10HHb!X SJieKTPOHOB B 
.n.11ana3oHe 1-2 MsB 11cnoJib30BaHbl TOJ!CTble MarH11Tbl Tl1na 6A. 
PaccTOHHl1e Mex.n.y 11CT04Hl1KOM 11 MarHl1TOM, . a TaKl!Ce 
paccTOHHl1e MelK,ll,Y .n.eTeKTOPOM 11 MarHl1TOM 61:lJil1 no.n.o6paHl::l 
TaK, 4T06hl per11cTp11poBaTb SJieKTPOHl:l B o6JiaCTl1 3Heprl1H OT 
900 ,ll,O 2000 KSB. KaJI116poBKa M11Hl1~aneJibCl1Ha no 
sqiqieKTl1BHOCTl1 B 06.11acTl1 3Heprni1 SJieKTPOHOB Bh!llle 1 MsB 
33TPY,ll,HHeTCH TeM, 4TO HeT ,ll,OCTaTO'-!HOro KOJil1YeCTBa 
CTaH,ll,apTH!:lX Ka.11116pOBOYHh!X 11CTOYHl1KOB ,n:JIH SJie_KTPOHOB. B 
pa6oTe [ 5 J M11H11-aneJI:&C11H 6h!JI npoKaJI116poiiaH B .n.11ana3oHe 
BHeprmt OT 500 .UO I800 KBB C IlO!fOJIU>IO 3BK ·_. , 207B1 11 
Henpeph!BHo~o t3--cneKTpa 90sr. O.n.HaKo npoue,n;ypa 
KaJI116pOBKl1 no STOMY MeTo,n;y ,ll,OCTaTOYHO CJIOllt_Ha. 

KaJI116pOBKa Ml1H11-aneJibCl1Ha no sqiqieKTl1BHOCTl1 B 3TOM 
.n.11ana30He sHepr11i1 HaM11 npoao.n.11.11ac:& c 11cnoJib30Batt11eM 
pa.n.11oaKTl1BHb!X 1130TOnoB 207 Bi, 166Tm 11 152Tb. nJIH 3TOH 
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ue.n11 6bl.TI!1 l13MepeHbl cneKTpbl K0HBepCH0HHblX s.neKTp0H0B 
207Bi C MarHHT0M l1 6e3 Hero np11 paccT0HHHH Mex.n.y 

l1CT04Hl1K0M l1 .n.eTeKTOPOM·- 80MM l1 Bhl4l1C.TieHa 0TH0CHTe.TihHaH 

3qJ!peKTl1BH0CTh .ll.~H K0HBepCH0HHblX .TIHHHH K1063, 11063, 
K1770 l1 11770. IlpH 3T0M xe paCCT0HHl1l1 Mex,n.y l1CT04Hl1K0M l1 

.n.eTeKT0P0M l13MepeHbl cneKTphl 3BK 166Tm l1 152Tb C 

MarHHT0M l1 onpe.n.e.neHhl 0TH0CHTe.TihHble 3qJqJeKTHBHOCTl1. 

0TH0CHTe~hHble HHTeHCHBH0CTH Bbl6paHHblX HaMH HaH6o.nee 

CH.TihHblX .TIHHHH 166Tm l1 152Tb l13BeCTHhl [6,7] C 

norpemH0CTh!O He 60.nee 5-10%. 3aTeM sHa4eHl1H 
0TH0CHTe.TihHhlX 3qJ!peKTHBH0CTeA K0HBepcH0HHhlX .Til1Hl1H 166Tm l1 
152Tb . HOpMHpyIDTCH K 3qJ!peKTHBH0CTH K0HBepC!10HH0H .Til1Hl1l1 

R1063 207Bi. 
Ha PHC.1 noKasaHa KPHBaH 3qJ!peKTHBHOCTl1 

MHHH-ane~hCHHa B )I.HanasoHe 3HeprHA s.neKTP0H0B 1-2 MsB. 

3KcnepHMeHTa]hHble T04KH annpoKCHMHP0Ba.TIHCh no.TIHH0M0M 

4eTBepTOH CTeneHH. HenpepblBHaH ~HH!1H Ha pHC.1 

npe,n.cTaB.nHeT KPHBYIO annpoKCHMaUHH. 
Bh!Hrphlm B 3qJ!peKTHBH0CTH H 3qJ!peKT ycTpaHeHHH 

HenpepblBH0ro qJ0Ha, CBH3aHHoro C TT03l1TP0HHblM l13.Tiy4eHHeM, 

npH l1CTT0~h30BaHHl1 MHHH-aneJihCHHa npo,n.eM0HCTPHP0BaHbl Ha 
np11Mepe KOHBepcHOHHoro cneKTpa 147Tb (T 112=1.7 4: ). Ha 

PHC. 2 noKa3aH y4aCT0K cneKTpa K0HBepcH0HHblX 3.TieKTP0H0B 
147Tb B 06.nacTH 3Hepr11A 1-2 MsB. B l13MepeHHHX C 

MHHH-ane]hCHH0M qJ0H yMeHhillH.TICH Ha 0.lJ.HH nopH.lJ.0K. 

3. 3aK.TIJ04eHHe 
MarHHTHblH cneKTp0MeTp THna Ml1HH-ane~hCl1H M0X8T 6h!Th 

ycnemHo npHM8H8H .lJ..TIH H3M8P8Hl1H l1HT8HCHBH0CT8H c.na6blX 

.TIHHHH 3BK l130T0TT0B, l1CTThlThlBa10m11x TT03l1TP0HHhlH p_acna.n., .lJ..TIH 
l13Y4eHHH cneKTP0B C0Bna,n.eHHH c ]HHHHMH 3BK, TT0HCK0B H 
l13y4eHHH E0-nepexo,n.oB l1 B03M0XH0 .lJ..TIH TT0HCKa 

M0H03HepreTH4eCKl1X nosHTP0H0B. 
Pa6oTa Bhlno.nHeHa np11 ip11HaHcoBoA no.n..n.epime 

Pocc11AcKoro ipoH,n.a IPYH.ll.aMeHTa~hHhlX 11cc.ne,n.0BaH11A (Ko~b1 

npoeKToB 93-02-3756 11 94-02-04828a) 11 AO "Moc6l13Hec". 

4""· 

·, ... '<.;~ ,-~•,~I 

1 
J 

I 

I 
I 

I. 

~ 

2.5 

~ ~ 
i2.0 i 
! 1.5 i 
~ t l]) . 

.a<,.o .a, 
(1) 

0.5 

T 
I 

.---J 

... _ 166Trri 

• _ 207Bi 

■ _ ,s2Tb 

0.0 Jf IJ JI l t ll ti« 11 I 11 ti I l It ll I Ill Ill It ti ti I I ti It II ti ti ti Cf fl IC II 1111111 fl I 

800 1000 I 200 I 400 f600 I 800 2000 
3HeprHH, K3E 

PHc.1 3qiqieKTHBHocTb 1,mm-1-anem,c1rna B o6nacTH :mepr:aft 
3neKTpOHOB 1-2 M3B(paccTOHHHH HCTOtJHHK-MarHHT H 
~eTeKTOp-MarHHT COOTBeTCTBeHHO paBHI,I 45 H 35 MM) 

Kfl52 
1000 ~ --~ 

10 

ll> Cb 
Cb ~ 
.,, (I> 

0, 
0 
~ 

~ 

t47Tb 

1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 
3Hepri,rn, 1wE 

Pnc.2 CneKTpl>I OT HCTOtJHHKa 
147Tb(T1/ 2= f. 7tJ• ) , HaMepeHHJ,1e 

C IlOMO~I,IO Si{Li)-AeTeJCTopa C MflrHHTOM(BHHay) H 
6ea Hero(BBepxyJ 

5 



]MTepaTypa 
1. I.Yan Klinken et al.-Nucl.Instr.Meth.,130(1975),p.427. 
2. fyHm fl. M ~P- - IlT3, 1984, .ln3, c.53. 
3. Dresel D.W. et al.- Nucl.Instr.Meth.A275(1989),p.201. 
4. ~.C3p33T3p,M.E.ID~~ameB,B.M.ropo~aHKMH,K.fl.fpOMOB M ~P

Te3MCH ~OK~a~OB 44 CoBemaHMH no H~epHO~ cneKTPOCKOnMM 
M CTPYKType aTOMHoro H~pa. C.-IleTep6ypr, 1994, c.340. 

5. Farzin K.K. et al.- Nucl.Instr.Meth.,1985,A240,p.329. 
6. A~aM M. M ~P- - IlpenpMHT OMflH, 1975, 6-9316, ~y6Ha. 
7. Zolnowski D.R. et al.- Nucl. Phys.,1971,A177,p.513. 

6 

) 

'1 
i 

,··1 ,, 

I 
! 

C3p33T3p )K. ll .n.p. P13-94-267 
YcraHOBKa .n.1rn H3MepeHH.sI cneKTpoB 3BK n ey-coBna.n.eHnii 

OnncaHa yCTaHOBKa C MamllTHblM cneKTpOMeTpOM Tuna MllHn-aneJibCllH, 
npe.n.Ha3HaqeHHa.sI Jl.R.sI H3MepeHH.sI cneKTPOB KOHBepcnOHHblX 3neKTPOHOB H 
ey-COBna.n.eHHH. Onpe.n.e.n:eHbl 3cpcpeKTHBHOCTH MllHH-aTieJibCHHa JJ.R.sI Jl.BYX Tll
OOB Mamnm npn paccrosrnm1x Me)KJJ.y llCTOqHHKOM ll JJ.eTeKTOpOM 40 H 80 MM. 
Bhlnrphlm B 3cpcpeKTHBHOCTH ll 3cpcpeKT ycTpaHeHll.sI HenpepbIBHOro q>OHa, CB.sI-
3aHHOro C Il03llTpOHHblM H3nyqeuneM, npn HCDORb30BaHHH MHHH-aTieJibCHHa 
npo.n.eMOHCTpHpOBaHbl Ha npnMepe cneKTpa KOHBepcllOHHblX 3ReKTpOH0B 
147Tb (T112= 1,7 q) B o6naCTH 3Hepruii 1-2 M3B. 

Pa6oTa Bhlnonueua B Jia6opaTOpnn .si.n.epHbIX. npo6neM OJHIH. 

Coo6~em1e Om,e1vrneHHOl'O HHCTHT)'Ta ll/lepHblX HCCJie/lOBaHHH. JJ:y6Ha, 1994 

TiepeBOJJ. aBTOpOB 

Sereter J. et al. 
Equipment for Measurement ICE 
and ey-Coincidences Spectra 

P13-94-267 

The mini-orange magnetic spectrometer system for the mea~urement of 
conversion electron spectra and ey-coincidences has been described. Mini
orange spectrometer efficiencies for two types of magnets are determined at 
distances 40 and 80 mm between the source and detector. The efficiency 
increase and the effect of elimination of the continuous background connected 
with the positron radiation have been demonstrated using the mini-orange on 

the example of 147Tb (T112= 1.7 h) conversion electron spectrum in the energy 

range 1-2 MeV. 

The investigation has been performed at the Laboratory of Nuclear Prob
lems, JINR. 
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