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.\\aii.lnKoo B.3. u ap. P7 - 11393 
WupoKoauana30HHbii"! MB!'HHTHbiil auanl!3aTop npoayKTOB peaKuurr 

Ha ny'!Ke TfDK81lbiX llOHOB 

.ilaHO cpaBH8Hlle WllpOKO!lll81l830HHO!'O MB!'HIITHO!'O 8H81l1138TOpa 

co cTyneH'lBTNMu nonhlcaMH c apyrHMH TunaMH auanH3aTopos, Oponeaena 

ero Ka:!.,6posKa na ny'!Ke TSDKenbiX HOHOB, Onpeaenena 3<\l<\leKTIIBHOCTb 

pe!'iiCT!'8llHI! npOAJKTOB peaKUHi"! llOiliiO!'O ClllllUIHSI, 00K83BII0 0 'lTO napaMeTpbl 

3apHilOBoro pacnpeileneHHSI HOHOB aprona-40 11 Kceuona;-136 nocne nepe3a

PSIIlKH ua yrneponnol! <tJonhre yaosneTsopuTenhHO cornacyJOTCSI c 3Mnupu

qecKIIMn paC'leTHblMH 3H8'l8HHHMH, 

Pa6oTa Bbmonueua B lla6oparopHH SIAepHbiX peaKunii OH SH1. 

npenpHHT 06b81lHH8HHO!'O IIHCTKTyTa !!ll8pHb!X HCCil81lOBaHKli, lly6Ha 1978 

Maidikov B.Z. et al. 

Broad-Range l'vlagnetic Analyzer of Products 
of Reactions on Heavy Ion Beam 

P7 - 11393 

A broad-range stepped-pole magnetic analyzer is compared 
to other types of analyzers. It has been calibrated on heavy 
ion beam. The eificiency of detecting full fusion reaction products 
has been determined, It is shown that parameters of charge 
di.;otdbution of argon-40 and xenon-1.36 ions passing through 
a Uoin carbon foil agree satisfactorily with empirically calculated 
values. 

The investigation has been performed at the Laboratory 
of Nuclear Reactions, JINR. 
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BBE,4EHHE 

liypuoe pa3BHTHe cllH3HKH TJDKeJibiX HOHOB, OTKpbiBillHeCJI 

nepcneKTHBbi CHHTe 3a TpaucypaHOBbiX H CBepXTJI)I(eJibiX 

3JieMeHTOB, HHTepec K H3y'JeHHIO Jl)l,ep, y)l.aJieHHbiX OT 

TIOJIOCbi CTafiHJibHOCTH, Bb13BaJIH HHTeHCHBHOe pa3BHTHe 

MeTO)l.OB H)l,eHTHcllHKaUHH H aHaJIH3a TIPO.D.YKTOB Jl)l.epHbiX 

peaKUHH. 

bOJiblllOe 'IHCJIO B03MO)I(HbiX OTKpbiTbiX KaHaJIOB peaKUHH 

c TJI)I(eJibiMH uouaMH C03.D.aeT onpe.D.eneHHble TPY.D.HOCTB 

)l.nB Bbl)l.eneHHB u B3y'leHBB OT)l.enbHoro KaHana. H3secTHO, 

'ITO B PB.D.e cnyqaes npo)l.yKTbl peaKuui npuxo.D.BTCB perucT

pupoBaTb B YCJIOBHJIX 4loua nepBH'IHbiX 'JaCTHU, KOTOpbiH 

MO)I(eT npeBbllllaTb O)I(B)l,aeMbiH 34>clleKT B 1010 - 1012 pa3. 

,lJ,nB Ha)l,e)I(HOH perucTpauuu B auanu3a npO.D.YKTOB B.D.epHbiX 

peaKUHH C TJI)I(eJibiMH HOHaMH CHCTeMbi TaKoro aHaJIH3a 

)l,OJI)I(Hbl OTBe'JaTb CJie)l.yiOIUBM OCHOBHbiM Tpe6oBaHHJIM: 

1. BhicoKaJI ~eKTHBHOCTb perucTpauuu/ue xy)l(e 10~/ 
)l,nB OCYIUeCTBJieHBJI B03MO)I(HOCTB B3y'JeHBJI peaKUHH, B)l.y

IUBX C MaJibiMH Ce'leHHJIMH o6pa30BaHHJI )l,O 10-35 CM 2. 

2. Xopornee Maccoaoe pa3perneuue /.D.o 1/250/ .D.JIB 

H30TOTIHOrO pa3)l,eJieHBJI TJI)I(eJibiX npo)l.yKTOB Jl)l.epHbiX peaK

UHH. 
3. BbiCOKoe JHepreTH'IecKoe pa3peweuue ~E/E nopJI.D.

Ka Io-3 . 

4. BbiCOKaJI CTeneHb O'IBCTKB OT He)l(eJiaTeJibHbiX cllouo

BbiX qacTuu snnoTb .D.o 1o-t2. 
5. Manoe apeMJI TpaucnopTupoBKB B perucTpal{BH, noJ

BOJIBIOIUee BCCJie)l,OBaTb KOpOTKO:lKHBYIUBe llpO.D.YKTbl peaKUBB 

/.SI0-6 c/. 
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B JaBHCHMOCTH oT xapaKTepa H ycnosuil 3KcnepHMeHTa 

C T JDKenbiMH HOHaMH npHMeHBIOTCJI pa3nH'IHble MeTO~bl 

aHanuJa H H~eHTHIIJHKaUHH npo~yKTOB peaKUHH
111

. Hau6onee 

Y,IJ,OBneTBOpHTenLHbiMH H COOTBeTCTBYIOII.\HMH nepe'IHCneH· 

HbiM Tpe6oBaHHJIM, Ha HaW B3rnB~, BBnJIIOTCJI KOM6HHaUHH 

npJIMbiX MeTO~OB H36HpaTenLHOH cneKTpOMeTpHH, CO'IeTaJO· 

11.\He B ce6e npeuHJHOHHbiH aHanH3 Japg)l(eHHbiX npo~yKTOB 

B~epHbiX peaKUHH B 3neKTpH'IeCKHX HnH MarHHTHbiX nonJIX 

no 3neKTPH'IecKoil F p-E/q HnH MarHHTHoil Bp- AE I q 2 

)l(eCTKOCTJIM, C H3MepeHHeM CKOpOCTH npo~yKTOB no BpeMe

HH nponeTa HnH H3MepeHHeM HX 3HeprHH E H y~enLHbiX 

HOHH3aUHOHHbiX noTepL - dE/dx. 
.6naro~apg npocTpaHCTBeHHOMY paJ,IJ,eneHHJO pa3nH'IHbiX 

npo~yKTOB peaKUHH MarHHTHbiH H 3neKTpH'IeCKHH auanH3bl 

B 3Ha'IHTenLHOH CTeneHH o6ne~'laiOT ycnOBHJI pa60Tbl ~e

TeKTOpOB no 3arpy3Ke IIJOHOBbiMH 'laCTHUaMH H 3HepreTH

'IeCKOMY pa3peweHHIO 11 •2 ,S/. 

.6onLWHe ycnexH, ~OCTHrHyTble MeTO~aMH KOM6HHH

poBaHHOrO aHanH3a, CO'IeTaiOII.\HMH MarHHTHbiH aHanH3 H 

H3MepeHHJI BpeMeHH nponeTa, 3HeprHH H HOHH3aU,HOHHLIX 

noTepL nerKHX npo~yKTOB JI,IJ,epHLIX peaKU,HH C MHOr03apB~

HbiMH HOHaMH 
14 

•51
, n03BOnJIIOT Ha~eJITLCJI Ha ycneWHOe 

npHMeHeHHe 3THX MeTO~OB ~ng perHCTpaU,HH 6onee TJI)I(enbiX 

g~ep. llo3TOMY 6blno peweHo npuMeHHTL ~nB cenapau,HH 

npo~yKTOB .II,IJ,epHbiX peaKU,HH C 6onee TB)I(enbiMH HOHaMH 

WHpOKO~Hana30HHbiH MarHHTHbiH aHanH3aTop CO CTyneH

'IaTbiMH nonJOCaMH /6,7/. 

IHHPOKO,lfHAIIA30HHblil MATHHTHblil 
AHAJIH3A TOP CO CTYIIEH'lA TbiMH IIOJIIOCAMH 

llo CBOHM HOHHO·OnTH'IeCKHM napaMeTpaM 3TOT aHaJIH· 

JaTop ycnewuo KOHKypupyeT co cneKTporpa4JoM c pac-

11.\enneHHLIMB noniDcaMH 181, uo 3Ha'IHTem.uo npmu,e nocne~
Hero no ICOBCTPYKU.HB. HeCMOTp.ll Ha TO, 'ITO OH paCC'IBTaH 

Ha perBCTpau,HJO nerKHX npo~yKTOB B~epHLIX peaKU,HB C 

npOTOHaMH, BLICOKHe HOHHO·OnTB'IeCKHe napaMeTpbl aua

nH3aTopa n03BOnBIOT HCnOnL30BaTL ero H ~ng aHanH3a TJI· 

4 

>KenbiX npo,IJ,yKTOB Jl~epHbiX peaKUHH C MHOr03apJI~HbiMH 

HOHaMH. 

B ma6A. 1 npuoe~eHbl cpaBHHTenLHLie xapaKTepucTHKH 

HaH6onee pacnpOCTpaHeHHLIX THnOB WHpOKO~HanaJOHHbiX 
MarHHTHbiX cneKTporpa4Joo H auanuJaTopoo co cTyneuqa

TLIMH nomocaMH. 

Hoaao-onruqeeKurt 

napaMeTp 

3aepreruqeeKui1 

.nuana30H ,Ema!Emin 
nuenepeH51, n ( rvt) 
fopH30HTBilbH08 

yBenuqeaue, Mn>p. 
BepTuKanbHOe 

yBenuqe aue, M 
1 lCpT. 

Oraoweaue .nuenepeuu 

K yBemfqeHHJO }1/M l'Op. 

Yron OTKnoaeHH51 

qaeTHUbi, rpan. 

Ta6Auija 1 

Tun~ aaanu3aTOPOB 

Epayaa- Eoprrpuaa, C pae- Co ery-
g,• 110 ' 

E10xaepa 3nb6eKa mennea- neww-

2,4 7 
1,5 2 

1 0,8 

1,5 2,5 

90 108,7 

HbiMlf 

ITOllJ0-
;8' 

eaMH: 

8 
1,75 

0,3 

4 

5,5 

114 

Tb!MH 

noniO
eaM!i16•7' 

5,2 
1,9 

0,3 

2,7 

6,3 

110,7 
MaKe, AxE/ ;iM3B.a.e.tvl,) 22 50 90 80 

q 
MaKe. panuye R ( M) 0,57 0,84 0,9 1,25 
TeneeHbri1 yron 

( MH.ilJlHCTepa.n.) 0,4 1 2,3 5 
3 HepreruqeeKoe 

10-3 4.10-4 5.10-4 
pa3peweaH.e L\E/E 8.10-4 

3Ha'IHTenbHbiH 3HepreTH'IeCKHH ~Hana30H H y,IJ,a'IHOe 

COOTHOWeHHe Me>K~Y ~Hcnepcueil H ysenH'IeHHeM MarHHT· 

uoro aHanuJaTopa co cTyneu'laTbiMH non10cawu oco6euuo 

U,eHHbl npH pa6oTe C TJI>KenLIMH BOHaMH, KOr,lla· CYII.\eCT-
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BeHHYIO ponb npH MarHHTHOM auanH3e HrpaeT MHO)I(eCTBeH

HOCTb 3aps~OBhlX COCTOHHH~ npo~yKTOB H~epHhlX peaKQH~. 

lionbUIO~ Tenecuhl~ yron u xopoUiee 3HepreTuqecKoe pa3-

peUieHHe aHanH3aTopa CO CTyneH'IaTbiMH nOJIIOCaMH n03BO

nHIOT HCnOnb30BaTb ero B 3KCnepHMeHTaX C ManbiMH ceqe

HHHMH o6pa30BaHHH npo~yKTOB peaKQH~ H npOBO~HTb HX 

npeQH3HOHHbiH auanH3. 

Ba)I(HbiMH ssnsiOTCH TaK)I(e TaKue xapaKTepucTHKH, KaK 

nHHeHHOCTb $oKanbHO~ nnOCKOCTH MarHHTHOrO aHanHJa

TOpa Ha BCe~ ee ~nHHe 1500 MM, a TaK)I(e nHHe~HaS 3aBH

CHMOCTb ~HCnepCHH H pa3peUieHHH OT nonO)I(eHHH Ha $oKanb

Ho~ nnocKOCTH. B KOHCTPYKUHH ~auuoro auanuJaTopa npe

~ycMoTpeHa B03MO)I(HOCTb KOMneHCaQHH KHHeMaTH'IeCKOrO 

pa36poca perHCTpHpyeMhlX 'laCTHQ B 6onblllOM TeneCHOM 

yrne 3aXBaTa, 'ITO, 6e3yCnOBHO, Ba)I(HO B 3KCnepuMeHTaX 

C TH)I(enbiMH HaneTaiOUJ,HMH 'laCTHQaMH. 

Bo3MO)I(HOCTb o~HospeMeHHoro aHanuJa qacTHU UI.I:IpoKo

~Hana30HHhlM MarHHTHbiM auanH3aTOpOM npu HOMHHanbHOM 

3Ha'leHHH nons B 3a3ope HnniOCTpHpyeTCH pUC. 1. 
)l,nuHa TpaeKTopuu qacTHU B aHanuJaTope He npeBhlUia

eT 3 M, 'ITO n03BOnHeT aHanH3HpOBaTb ~OCTaTO'IHO KOpOT

KO)I(HBYUJ,He npo~yKTbi s~epHhlx peaKQH~ /-5.10- 7
c/. He

~ocTaTKOM 3Toro aHanu3aTopa, coJ~aiOUJ,HM Hey~o6cTBa 

npH perHCTpaQHH Mano3HeprH'IHhlX npo~yKTOB peaKQH~, 

HBnHeTCH ~OBOnbHO 6onblllOH yron HaKnOHa TpaeKTOpH~ K 

$oKanbHOH nnOCKOCTH, 6nH3KHH K 42 °. 

KAJIHEPOBKA AHAJIH3A TOPA 
llYlJ.KOM MHOF03AP Jl,l{Hh/X HOHOB 

Pe3ynbTaThl npe~sapuTenbHOH Kanu6poBKH $oKanbHO~ 

nnOCKOCTH auanH3aTopa C DOMOIJ.tblO HCTO'IHBKa a-qacTHQ 
244 Cm npH OTHOCHTenbHO HeBhlCOKHX 3Ha'leHBHX MarHHT

HOrO DOns
171 

He D03BOnHIOT DpOBeCTH Ha~e)I(HO~ 3KCTpa

nonHQHH B o6nacTb 6onbUIHX MarHHTHhlX noneil B 3a3ope. 

)l,ng KaJIB6pOBKH $oKaJibHO~ DJIOCKOCTH aHaJIH3aTopa DpH 

6onbUIHX 3Ha'leHHHX MarHHTHOrO nons B 3a30pe /6JIH3KHX 

K HOMHHanbHOMy/ HCDOJib30BanHCb ny'IKH MHOr03aps~HhlX 
HOHOB 

40Ar +6 C 3Heprue~ 221 M3B H 136Xe +g C 3Hep

rae~ 144 M3B, nony'leHHhle Ha UHKnoTpoue OHJIH Y-300. 

6 

t:ft 
15 

KJ 

~ 

0 Q5 ~5 

Puc. 1. CeJi3b MeJICoy "yoe/lbHou :mepzueu" jomHoweHueM 
:mepzuu 'IQCMUtlbl K ee UOHHOMY 3apJiOY E/q /, "yOe/lbHOU 
MQCCOU" /omHOIUeHUeM MQCC06020 'IUC/IQ 'IQCMUtjbl K ee 
UOHHOMY 3apJfoy Alq I u MazHumHou JICecmKocmb10 Bl' . 
CmpeAKaMu o6o3Ha'leH ouana3oH ooHoepeMeHHozo aHa/lu3a 
HQ rPOKQ/IbHOU n/IOCKOCMU MQ2HUMH020 QHQ/IU3amopa CO cmy
neH'IQMbiMU n0/110CQMU. 

3TH ny'IKH C MOHOXpOMaTH'IHOCTblO no 3HeprHH OKOnO 1% 
n03BOnHIOT nocne ~ononHHTenbHOH nepe3aps~KH Ha TOHKOH 

yrnepo~HOH MHUieHH nony'laTb cneKTP 3aps~OBhlX pacnpe

~eneHH~, nepeKphlBalOUJ,H~ 3Ha'IHTenbHYIO 'laCTb $oKanbHO~ 
nnOCKOCTH aHanH3aTopa 'laCTHQaMH O~HO~ 3HeprHH. 

3Ha'leHHH MarHHTHOH )l(eCTKOCTH Bp Ka)l(~oro Japs~a 
nerKO onpe~enHIOTCH no Ha'lanbHO~ MarHHTHO~ )l(eCTKOCTH 

YCKOpeHHOrO HOHa H COOTHOUieHHHM 3aps~OB. CXeMa 3KCne

puMeHTa npe.IJ.cTaBneHa Ha puc. 2. 
KonnHMHpOBaHHhlH ny'IOK YCKOpeHHhlX HOHOB npOXO~Hn 

'lepe3 TOHKYIO yrnepO~HYIO nneHKY - CTpBnnep - TOnutBHOH 

40-50 MKZ/CM2, yCTaHOBneHHYIO Ha MeCTe BCTO'IHBK& cneKT

porpacila. llocne nepeJap.a~KB ny'IOK KOHOB npoXOJUIJI 'lepeJ 
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RpMO 

KaMepa --

.ileTeKTop 

MrrweHb 

ny'IOK 
IIOHOB 

Puc. 2. CxeMa 3KcnepuMenma no KaAu6poeKe Maznumnozo 
QHQAU3Q1110pa MHOZ03apJH)HbiMU UOHQMU. 

KonnaMaTop a nonaAan B 3a3op MarHHTHoro aHana3aTopa, 

ycTaHoaneHHoro noA yrnoM 0° K nepBB'IHOMY ny'IKY. Pe

rHCTpai.J.H.SI HOHOB C pa3nHqHhiMH 3ap.HAOBhiMH COCTOJIHHJIMH 

Ha llJoKallhHOH llllOCKOCTH OCYII.J.eCTBnJinaCh ABYMJI cnoco6a

MH: TpeKOBhiMH AeTeKTOpaMH HllH llOABIDKHhiM DOBepXHOCT· 

HO- 6aphepHhiM nonynpOBOAHHKOBhiM AeTeKTOpOM. 

B Ka'lecTBe TpeKOBhiX AeTeKTopoo acnonh30BanacL naa

caHoBaJI nneHKa TOlllll.HHOH 20-30 M KM, pa3Meii.J.eHHaJI B 

llJoKallhHOH llllOCKOCTH BHYTPH BaKyyMHOH KaMephl aHallH3a· 

Topa. Cneu.aanLHoe ycTpoiicTBo no3aonJino npoBOAHTh cMeHy 

naacaHoaoii neHThl 6e3 HapyrneHB.H aaKyyMa a o6ecneqaaano 

oKono 100 pa3nH'!HhiX 3Kcno3HU.HH npa OAHOH 3ap.HAKe neHThl. 

3<W>eKTHBHhiH pa3Mep AeTeKTopa An.H OAHOH 3KCll03HI.J.HH co

cTaBnJin 1500x50 MM. )l.n.H npo.HaneHH.H TpeKoB naocaHoBa.H 

nneHKa o6pa6aThiBanach B 20~ pacTBope NaOH npa TeMne

paType 60°C a TeqeHae ABYX qacoa. qacno TpeKoB a no

no~eHHe U.eHTPOBAOB 3ap.HAOBhiX COCTO.HH8H onpeAenJinOCh 

CKaH8pOBaH8eM Ha M8KpOCKOlle M liH • 8 8ll8 cl>oTOMeTp8pOBa

H8eM, B 3aBHCHMOCT8 OT llllOTHOCT8 TpeKOB. 

8 

! 1 

' 

; I 
~~ 

llepeMell.J.eH8e 8 OCTaHOBKa nonynpOBOAH8KOBOrO llOBepx • 

HOCTHo-6aphepHoro AeTeKTopa B nro6oii yoqKe cl>oKanLHOH 

llllOCKOCTH OCyii.J.eCTBll.Sill8Ch C llOMOII.J.hiD A8CTaHU.80HHOrO 

llp8BOAa, KOTOphiH ll03BOllJill TaK~e npOBOAHTh HenpephiBHOe 

CKaH8pOBaH8e AeTeKTOpOM C BepT8KanhHOH II.J.ellhiD 2x20 MM 
oceu An8Hhl cl>oKanLHOH nnocKOCT8. llono~eH8e AeTeKTopa 

Ha cl>oKanhHOH llllOCKOCT8 onpeAell.HllOCh llOTeHU.8anOM Ha 

MHOroo6opOTHOM llOTeHU.80MeTpe, ~eCTKO CB.H3aHHOM C llp8· 

BOAOM AeTeKTOpa. llono~eH8e AeTeKTOpa 8 q8Cll0 80HOB 

B AaHHOH TOqKe cl>oKanhHOH llllOCKOCT8 onpeAellJillOCh 83 

ABYMepHhiX aMnnHTYAHhiX cneKTpoo no 83BeCTHOH cxeMe' 11 : 

Pe3ynLTaTLI Kan86poooK cornacyroTCJI B o6oax onhiTax 

B npeAenax TO'IHOCT8 3KCnep8MeHTa, onpeAenJieMOH CTa· 

6HnhHOCThiD nepB8'IHOrO llY'IKa 80HOB BO BpeMeH8. 

HAeHT8cl>8KaU.8ID 3apJIAOBhiX COCTO.SIH8H 80HOB llp083BO· 

A8ll8, 8CXOA.H 83 MarH8THOH ~eCTKOCT8 HaH60nhlllero B03· 

MO~Horo 3ap.HAOBOrO COCTOHH8.SI /+18/ aprOHa-40. T8llH'l· 

Hhle 3ap.HAOBhle cneKTphl 80HOB 40Ar 8 136Xe npeACTaBneHhl 

Ha puc. 3 8 4. Ha 3T8x p8CYHKax npeACTaaneHhl TaK~e AOn8 

nony'leHHhiX OTAellhHhiX 3apJIAOBhiX COCTOJIH8H 80HOB aprOHa 

8 KCeHOHa. 3apJIAOBhle pacnpeAeneHHH 80HOB, nonyqeHHhle 

B 3Kcnep8MeHTe, npeACTaoneHhl TOqKaM8. CnnornHhle nHH88 

oTpa~aroT pacqeTHLie 3apJIAOBhle pacnpeAeneH8JI B npeAno

no~eH88, qyo OH8 OTBeqaroT HOpManhHOMy pacnpeAeneH810. 

B ma6A. 2 npeAcTaaneHhi 3Kcnep8MeHTanLHhle 3HaqeH8H 

paBHOBeCHhiX 3ap.HAOB q 8 A8CnepC88 (i' 3apJIAOBhiX pac

npeAeneH8H, a TaK~e pacqeTHhle 3HaqeH8B 3T8x aen8q8H, 

nonyqeHHhle 83 3Mll8p8qecK8X COOTHOllleH8H, npeAnO~eHHhiX 

JieTU.OM 121H8KOnaeBhiM 8 )l.MBTp8eBhiM/l3 / 
' . 

J;l OH 

40Ar 

t36xe 

3 uepru5l 

tMaB) 

221 
144 

Ta6AU'tla 2 

3Kcnep!IMeHT 

q 

t6,1:t_0,5 
27,7:t_0,5 

a 

0,84 
1,77 

Pacqer 

Pa6ora'13/ Pa6ora'12/ 
q 

15,9 
27,8 

a 

0,86 
2,16 

q 

16,9 
30,2 

a 

1,15 
1,88 
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Puc. 3. 3apJH)o6oe pacnpeoe/leHue uoHo6 40Ar c 3Hepzueu 
221 M3B noc/le npoxoJKOeHUJI yzAepooHou t,/JoAb2U. 

113 COllOCTaBJieHHJI .D.aHHLIX BH.lJ.HO, '"ITO 3KcnepHMeHTaJIL

Hwe JHa'"leHHJI paauoaecuwx JapH.lJ.OB Y.D.OBJieTBOpHTeJILHo 

COrJiacyiOTCJI C pacl.feTHblMH 3Ha'"leHHJIMH. 0TMeTHM, O.D.HaKO, 

'"ITO HH O.lJ.HO H3 3MllHpH'"IeCKHX Bbipa)l(eHHH He MO)I(eT npe

TeH.D.OBaTb Ha llOJIHOe OllHCaHHe 3apJI.lJ.OBWX pacnpe.n.eJieHHH 

HOHOB llOCJie nepe3apJI.lJ.KH Ha TBep.D.OTeJILHOM CTpHllllepe. 

113 TafiJIHIJ,W BH.lJ.HO, '"ITO 3KCllepHMeHTaJILHLie 3Ha'"leHHJI paBHO

BeCHLIX 3apJI.D.OB .D.JIJI yKa3aHHOrO .D.HanaJOHa 3HeprHH HOHOB 

HaXO.D.JITCJI B HaHJIY'"IllleM COrJiaCHH C pac'"leTHblMH 3Hal.feHHJI

MH pa6oTw
113

' ,[l.ucnepcuu )l(e JIY'"Illle corJiacyiOTCJI c pac

'"leTHWMH Jua"..eHHJIMH 1ieTu,~ 121 
Xol.feTcJI OTMeTHTL, '"ITO 

paClllHpeHHe 3KCnepHMeHTaJILHOH HH~OpMaiJ,HH 0 xapaKTepe 

3apJI.lJ.OBWX pacnpe.n.eJieHHH TJI)I(eJIWX HOHOB npe.D.CTaBJIJieT 

fiOJiblllOH npaKTH'"IeCKHH HHTepec .ll.JIJI pa3BHTHJI ~H3HKH TJI.)I(e

JlhlX HOHOB, a TaK)Ke .ll.JIJI. H3y'"leHHJI npou,ecCOB aTOMHhlX 

CTOJIKHOBeHHH. 
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Puc. 4. 3apJI006oe pacnpeoe/leHue uoHo6 136xe c 3Hepzueu 
144 M3B nocAe npoxoJKoeHUJI yzAepooHoil t,/JoAb2U. 

,[l.aHHLie 0 llOJIO)I(eHHH pa3JIH'"IHLIX 3apJI.D.OBhlX COCTOJIHHH 

HOHOB H3BeCTHOH MarHHTHOH )l(eCTKOCTH CJIY)I(HJIH OCHOBaHH

eM .D.JIJI llOCTpOeHHJI KaJIHfipOBO'"IHWX KpHBbiX, CBJI3biBaiOIIJ,HX 

MarHHTHYIO )l(eCTKOCTb HOHOB C HX llOJIO)I(eHHeM Ha ~OKaJib

HOH nnocKOCTH I puc. 5/. 

IIPOBEPKA 3flxiJEKTHBHOCTH MATHHTHOTO 
AHAJIH3ATOPA 

,[I.JIJI llpOBepKH 3~eKTHBHOCTH perHCTpaU,HH llpO.D.YKTOB 

JI.D.epHhlX peaKIJ,HH MarHHTHOrO aHaJIH3aTopa fiLIJIH BhlfipaHhl 

H3BeCTHhle peaKIJ,HH llOJIHOrO CJIH.IIHHJI 

11:t:d( 40Ar ,Sn) 147Dy 
H 

164 Dy ( 40Ar, 5n) 199p0 

C OTHOCHTeJILHO fiOJiblllHMH Ce'"leHHJIMH, llpH'"IeM .D.JIJI nepBOH 

H3 HHX HMeiOTC.Il .n.aHHwe no yrnoBwM pacnpe.n.eneHH.IIM npo

.D.YKTOB peaKIJ,HH 114 •151 . 
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PaccmORH.Je 8d011o q:>OKCMbHOU 17110CA"OCmu ( HM} 

Puc. 5. C6R3b MazHumHou xecmKocmu ~acmuij c ux noAo
xeHueM Ha djOKQAbHOU nAOCKOCJtU MQZHUitHOZO QHQAU3Qlll0pa 
npu pa3AU~HbiX 3Ha~eHURX MQZHUitHOZO nOAR 6 3Q30pe. 

HJMepeuue 3~eKTHBHOCTH TpaucnopTupoBKH npoao~u
nocL nyTeM cpaaueHHJI nonuoro c6opa npO.IJ.YKTOB JI~epHLJX 
peaKUHH Ha BXO~e auanHJaTopa C npo~yKTaMH, co6paHHLJMH 
ua ero $oKanLuoii nnocKoCTH, B ~ayx nocne~oaa TenLHLJX 
OnLITaX. 3TH npo~yKTLI JI~epHLIX peaKUHH C06HpanHCL 
Ha amoMHHHeBLJH C60pHHK, HX perHCTpaUHJI H H~eHTH$HKa
UHH ocyiUeCTBnJinucL Ge (Li) -~eTeKTopoM no HJBeCTHLJM 
y- cneKTpaM uJoTonoa 14 7 Gd u 199Pb - ~oqepuux npo~yKTOB 
pacna~a 14 7 Dy u 199 Po. 

MOHHTOpHpOBaHHe ny'IKa HOHOB aproHa npOBO~HnOCL no 
HHTeHCHBHOCTH pacceB:HHLJX HOHOB aproHa no~ yrnoM 20° 
K MHIIIeHH, a TaK)I(e no BLIXO~y H30TOna 147 Dy Ha Y3KOH 
nonocKe $onLrH ecTecTaeuuoro Ka~MHH. Bxo~uas anepTypa 

auanuJaTopa orpauuquaanacL TenecHLIM yrnoM 5.1o- 3cp. 
PaJMep ny'IKa 6Lin orpauuqeu ~o 10 MM a ~HaMeTpe, 
'ITO o6ecne'IHBano CBeTHMOCTL HCTO'IHHKa 0,4 MM2·cp. 
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HJMepeHHJI noKaJanu, 'ITO ~nJI o6eux BLiweyKaJaHHLIX peaK
uuii 3<ll$eKTHBHOCTL TpaHcnopTHpOBKH npo~yKTOB nonHoro 
cnHJIHHH ua $oKanLHYID nnocKOCTL auanuJaTopa cocTaauna 
/60±10/~. 

ABTOpLl BLipa)l(aJOT CBOIO npH3Ha TenLHOCTL 10 .IJ..OraHe
CHHY H r .M. Tep-AKOnL.IIHY Ja nocTaHOBKY 3TOH pa60TLI, 
noCTOHHHbiH K HeH HHTepec H 06Cy:>K~eHHe peJynLTaTOB. 
ABTOpbl 6naro~ap.IIT li.B.Illunoaa, H.H.IliTOHJI, H.«<>.Bon
Koaa, a TaK)I(e COTpy~HHKOB MeXaHH'IeCKHX MaCTepCKHX, 
3neKTpOMeXaHH'IeCKOrO OT~ena H OT~ena 6a30BbiX YCTa
HOBOK JUIP Ja 6onLIIIYIO nOMOIUL B paJMeiUeHHH, MOHTa)l(e, 

I 3anycKe MarHHTHoro auanuJaTopa u npoae~euuu 3Kcnepu-
• MeHTOB. AaTopLI 6naro~apHT II.IO.AnenJI, npoao~uawero 

o6pa60TKY TpeKOBbiX ~eTeKTOpOB. 
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