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Ea'l T. H ap. Pl3 - 11248 

npHeMHOe ycTpofiCTBO Macc-cenaparopa E3MC-2 

OnHCaHo npHeMHOe ycrpoficTBO Macc-cenapaTopa E3MC-2, pa6oTaJolllero 

Ha nHHIIH c UIIKnoTpOHOM Y-300, 
nplleMHOe ycTpOfiCTBO ll03BOnHeT OllHOBpeMeHHO pa60T8Tb C llBYMH 

cenapHpOB8HHbiMII ny'!K8MII H306apOB, AKTIIBHOCTH H8K8lln11B810TCH H8 JliiCK8X

C60pHIIK8X II nepeHOCHTCH K TpeM )leTeKTOpHbiM CT8HUHHM IIX llOBOpOTOM, 

BpeMH HaKonneHHH
3
aKTHBHOCTH,oxna*lleHIIH 11 113MepeHIIH MO*HO MeHHTb B 

llllana3oHe 0,1-10 c, 

Pa60T8 BLmonHeHa B na6opaTOpll11 HllepHblX peaKUI!il OHHH. 

Coo6WeHHe 06bellHHeHHOI'O HHCTHTyTa SlllepHhlX IICCnellOB8HHii, ny6Ha 1978 

Batsch T. et al, Pl3 - 11248 

An IsotopeCollector for the BEMS-2 On-Line Isotope 
Sepa.rator 

An isotope collector designed for operation with the BEMS-2 

~
n-line isotope sep'lcator is described, This device permits a simulta 
eous collection of isotopes from two different beams of isobars. The 
ctivities are collected on two rotating discs and transported to three 
etector stations, The storage and measurement times as well ~s the 

interval between them can be varied in the range of 0.1 to 10 s. 

The investigation has been performed at the laboratory of 
Nuclear Reactions, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1978 

© 1978 06'beJJHH6HHbl/l BHCTHf'yT SIJJepHblJC IICC06JJOBBHBII Jly6H8 

I. BBEllEHI1E 

0JlHHM H3 OCHOBHbiX Harrpaanemfil B H3Y'IeHHH CTpyKTy

pb! aTOMHb!X 5IJ:lep 5IBJ15IIOTC5I HCCJ1eJlOB8HH5I 5IJ:lep, yaaneH

Hb!X OT JIHHHII 6eTa-CT861IJ1bHOCTH, .Hapa CO 3H8'liiTeJ1bHblM 

HeHTpOHHb!M JlecpHUIITOM MO:iKHO IIOJIY'il!Tb K8K B peaKUII5IX 

rny6oKoro pacmerrneHIISI, TaK II B peaKUHSIX c TSI:iKeJibJMII 

HOH8MH, 8 pe8KUH5IX C T5I:iKeJlbiMII HOH8MII o6pa3yeTC5I 

MeHbillee KOJlii'leCTBO p83Jlii'iHblX IIpOJlyKTOB B cpaBHeHHII 

c peaKUIISIMH rny6oKoro pacmerrneHHSI, Ho TeM He MeHee 

H 3JleCb JlJ15I BbiJleJ1eHH5I HYKJIIIJ:lOB, o6pa3y!OIUHXC5I C He-

60JibWHM Ce'ieHHeM, H8Jl0 IICIIOJ1b30B8Tb M8CC-cerrapaTop, 

TaK KaK rrepiiOJl rronypacrraaa SIJ:lep yMeHbwaeTcSI no Mepe 

rrepexoaa K 6onee rrpoTOHOII36bJTO'iHbiM SIJlpaM, To Heo6xo

JlHMo IIpHMeHSITb 6bJCTpopa60T810IUIIe CHCTeMbi: M8CC-cerra

paTop Ha IIY'iKe II 6b!CTpoe IIpiieMHOe ycTpOHCTBO, 

3KCIIepiiMeHT8Jl~Hhle B03MO:iKHOCTH CyiUeCTBeHHO paCWH

p5I!OTC5I, eCJIH KOHCTpyKUII5I IIpHeMHOro yCTpOHCTBa II03BO

JI5IeT OCyiUeCTBHTb "BbiJlep:iKKy" H8KOIIJ1eHHOH 8KTHBHOCTH 

JlO H8'i8J18 H3MepeHH5I, 8 T8K:iKe OJlHOBpeMeHHYIO pa6oTy 

C p83Jlii'iHhlMH IIy'iK8MH cerrapiipOB8HHhlX HyKJIIIJ:lOB, 

0IIHC8HHOe 3J:{eCb IIpiieMHOe ycTpOHCTBO M8CC-cerrapa

TOpa E3MC- 2 111 
BbiJ:leJISieT oaHoapeMeHHO aaa Ha6opa 

II306apoa c MaccoBhiMII 'IIICJI8MII A H A +n ( n = 2,3,4,5,6 ),. 
p8CII8J:{Hble XapaKTepHCTHKH KOTOpb!X 38TeM HCCJieJ:{yJOTC5I 

Ha Tpex aeTeKTOpHbiX cTaHUHSIX, Beg arrrrapaTypa pa6oTa

eT Ha JIHHIIH C UIIKJIOTpOHOM T5I:iKeJlbiX HOHOB Y -300 na6o
p8TOpHH SIJlepHbiX peaKUIIH OI1.HI1. 
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2. KOHCTPYKU~R OP~EMHOfO YCTPOHCTBA 

06mag cxeMa rrpHeMHoro ycrpoilcTBa rrpe~cTaBneHa 

Ha pH C. 1 H 2. 0CHOBHbiMH ero y3n8MH BBnBIOTCB: KOprryc 

1~ II I 

6 
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PH c. 1. CxeMa npweMHoro ycrpoilcTBa Macc-cenaparopa 
E3MC-2 (BH~ CBepxy). 

( 1 ) , cacTeMa meneil (I 0), ( 11), ~Ba ~HCKa c npwBo~aMH 
~ng BpameHRB (2), TpR H3MepHTenhHb!X CTBHURR ( 14) H 
6noK ynpaBneHRB. 
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PH c. 2. CxeMa rrpweMHoro ycTpoilcTBa Macc-cerrapaTopa 
E3MC-2 ( BH~ c6oKy). 

Koprryc H3roToBneH H3 ~IOpaniOMHHHB, HMeeT TonmHHY 
15 MM H KOHCTpyKTHBHO BhliTOnHeH B BH~e ~BYX pa3beM
HbiX nonOBHH pa3MepaMH 450 X 320 x26 MM, COe~HHBeMb!X 

~pyr c ~pyroM meCTb!O 6onTaMH M 1 o. npueMHOe ycTpoil
CTBO coqneHeHO C Bb!XO~Hb!M rraTpy6KOM Macc-cerrapaTopa 
Tpy6oil ( 15) ~HaMeTpOM 100 MM H llnHHOH 450 MM, B KO

TOpoil pacrronmKeHa CHCTeMa IUeneil, COCTOB!ll851 H3 ITO~BI{)K

HOH ( 10) H HeiTO~BH)KHOH ( 11 ) meneil pa3MepaMH: 15x4 MM. 

WenH pacnoJio)KeHbi B nnocKoCTH:, rreprreH~H:KynBpHoil Ha

npaBneHHIO ueHTpanhHoro nytiKa, cocTaBnBromeil yron 30 ° 
C ¢oKanbHOH TinOCKOCTb!O M8CC~CerrapaTopa. llng UeHTpanh

HOPO ITY'!Ka IUenh HBXO~H:TCB B ¢oKanbHOH ITnOCKOCTH 
MBCC-cenapaTopa. OonO)KeHRe ITO~BR)KHQH menH OTHOCRTeJlb
HO HeiTO~BR)KHOH MO)KHQ MeH.HTb 6e3 HapymeHHB BaKyyMa 

B npe~enax 20-60 MM. TaKoil ~Hana30H R3MeHeHRB cooTBeT-
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CTByeT H3MeHeHHJO pa3HHllhi npoxoturumx qepe3 IIIeJIH Mace 

or :2 no 6 enHHHll A npu A- 100. BaphapoBaHHe nonmKe-

HHH TIOJlBHJKHOH lll8Jlll OCyiiieCTBJlSleTCSl qepe3 CI18llHBJlh-

Hhlll MeXaHHqecKHH npHBOJl BpaiiieHHeM reJIHIIOTB (16). 

ToqHOCTb yCTBHOBKH HHTepB8Jl8 M8JKJlY III8Jl51MH COCTBBJISleT 

:!:_0,2 MM, flyqKH HOHOB MO:iKHO nep.-~KpblBBTb no;~BHJKHOIJ 

3acnoHKOH ( 12), :-~o~1eiiieHHOH 3a IIIeJIHMH ( Cu, 0,2 MM). 

3aCJIOHKB rrepeMeiiiaeTCSl C IIOMOlllhlO MBI'HHTB, Ee TIOJlOJKe

HHeaBTOMBTHqeCKH OIIpe~eJlHBTCH 6JIOKOM yrrpaBJIBHHHo 

H a6opbi H3o6ap c MaCCOBLJMH qucnaMH A H A+ n, 

!3b!/18Jl9HHb!B CHCT8MOM IIIeJieil, IIOIIBilBJOT HB KpBH COOTB8'1'

CTBYIOIIIUX llHCKOB - c6opHHKOB (2) • .llHCK11-C6opHHK11 C/18-

.'lBHbJ 113 /1lOpBJIJOM11HMH 11 11MeJOT T0Jllll11HY 1 MM, .llHaMeTp 

nucKOB - 205 MM, paccTOHH11e oT IIIeneil: - 145 MM. Bo 

BH8IIIH8ll GBCTU llHCKB, HB KOTOpOil HBKBIIJIHBBBTCH BKTUB

HOCTb, BL!p93BHbJ OTBepCT11H, 38Kpb!Tbl8 TOHKOIJ ( 1-5 Mr/cM
2

) 

<lJOJibi'OH 113 BJllOM11HHHo 

0THOIIIBHH8 TIOJIHOM IIJlOIIIBilH OTBepCT11H KO BCBH IIOBepx

HOCTH HBKOI1Jl9H11H paBHHBTCH 0,94, AKTHBHOCTb, HBKOIIJleH

HBH HB llHCKe, nepeHOC11TCH K llBTeKTOpHOH CTBHU1111 (14) 

IIOBOpOTOM lli!CKB. BpeMH IIOBOpOTB "' 0,5 C, floBOpOT 

llHCKa ocyiiieCTBJIHeTCSI MOTopoM MC-160 (5) qepe3 8-3a

XOI1HbiM MBJlbTllllCKHH KpeCT ( 4) H 3y6qaTyJO rrepenaqy, 

COCTOHIIIYJO 113 JlBYX IIIeCTepeH l3). 

Yron IIOBOpOTa a 38B11CHT OT COOTHOIIIeHIIH n 1 /n 2 q11C

na 3y6beB 8T11X IIIecTepeH. Dpn: a = 120° ( n /n 2 =72 /27} 

IIOCJle TpeX IIOBOpOTOB I111CK B03BpBIIIB8TCH B 11CX011H08 IIO

Jl0)!{8H119 • .llJIH yMeHblll8HHH 110Jli'OJKHBYIII8I'O <lJoHa JKenaTeJib
HO pacrrpeneJIHTb BKTHBHOCTb paBHOMepHO IIO BCeM OKpyJK

HOCTH JlHCKB. 

.llJIH 8TOI'O COOTHOIIIBHH8 qHCJla 3y6beB IIIBCTepeH 6epeT

CH COOTB8TCTBYJOIIIMM ero IIOBOpOTy HB yron 120+ f'!a o 

B 8TOM cnyqae nocne Tpex rroBopoTOB JlHCKa B03H11KaeT 

CMeiiieHHe MeCTB HBKOI1Jl8HHH • 

.llnH Jl11CKB, C06HpBIOIII8I'O H306apbl C MBCCOBbiM 'IHCJIOM 

A+ ll, 11CIIOJlh3yeTCH 3y6qaTaH rrepellB'IB C COOTHOIIIeH118M 

n
1 

/n2 = 40/18, qTO COOTBeTCTByeT ero IIOBOpOTY HB yroJI 

100 ° Y Jl11CKB, C0611pBIOIIIei'O 11306apbl C MBCCOBh!M 'I11C

JlOM A, 8TO COOTHOIII8H118 paBHHeTCH 73/26, 'ITO COOTBeT-
o 

CTByeT TIOBOpOTy HB yroJI a =126, 

6 

,\ 
J 

\ 
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.lleTeKTHpyiOIIIBH qaCTh I1p118MHOI'O ycTpOMCTBB COCTOHT 

H3 rpex JlBTBKTOpHWX CTBHU11ll H JleTeKTOpa (13) • .llnH 

llHCKa, co611pBIOIIIero H3o6apbr c MaccOBbiM 'IIfCJIOM A, 

HM8JOTCH 11B8 Jl8T8KTOpHwe CTBHUHH HB yrnaX IIOBOpOTB 

llHCKB 120 ° H 240° o .llJIH BTOpOI'O 1111CKB HMeeTCH TOJlbKO 

OllHB Jl8T8KTOpHBH CT8Hll11H, paCTIOJlOJK8HHBH Ha yrne IIOBO-

poTa 100 ° o .lleTeKTOpbl HB CTBHU11HX MOI'yT 6b!Tb ycTa-

HOBJlBHbl IIO o6e CTOpOHbl llHCKB • .llJIH 8TOI'O B KOprryce 

CI18Jl8Hbl OTBepCTI1SI Jl11BMeTpOM 80 MM, 0TBepCT11H 3BI'Jly

lll8Hbl KpbilliKBM11 113 JliOpanJOM11HHH roJIIII11HOil AHa 0, I -1 MM. 

PaccTOHHHe MeJKAY Jl11CKOM H AHOM KpwrnK11 paBHHeTCH 

4-5 MM. B 3BB11C11MOCT11 or T11rra H3MepeHHH neTeKTOphl 

MOJKHO CTBBHTb BHe KOprryca, HeTIOCpeJlCTB8HHO 38 Kpb!lll

KOM, Jl!i60 BBOJlHTb liX B BBKYYMHyJO CHCTeMy IIpHeMHOI'O 

ycTpOMCTBB, .lleTeKTOp ( 13) IIOCTOHHHO HBXOilHTCH B BBKyyMe 

38 c6opHHKOM B MeCTe IIOIIB11BH11H rryqKa 110HOB HB Jl11CK, Pac

CTOHH118 M81KllY {leTeKTOpOM H Jl11CKOM ~ 3 MM, 

TaK11M o6pa30M,113nyqeaue 113o6apoB c MaccoBbiM q!fCJIOM 

A MOJKHO H3MepHTb B Tpex TIOJIOJK8H11HX: BO BpeMH HBKOIIJle

HHH aa AHCK, nocne nepsoro rroBopoTa H rrocne BToporo, 

)1306apbl C MBCCOBhiM qHCJIOM A+ n 113MepHIOTCH TOJlbKO 

nocne noBopoTa. 

.llJIH KBJI116pOBKH {leTeKTOpOB 11M88TCH CHCTBMB H3 Tpex 

KBJIH6pOBO'IHblX HCTOqHHKOB ( 7) • i1CTO'IHIIK11 paCIIOJlOJKBHhl 

HB KOHUBX BJllOMHH118BhlX nepJKaTeneil, yKperrJieHHhlX HB 

onHoil ocH non yrnoM 120° npyr K npyry. BpallleH11BM 

OC11 IIpHBOJlB (9) qepe3 6-3BXOJlHhlll M8JlbT11MCK11ll KpeCT 

t8) 11CTOqHHK11 MOJKHO yCTBHBBJl11BBTb JIH60 nepen Jl8T8KTO

pBM111 JI1160 B llpOMBJKyToqHOM IIOJlOJKBHHilo 

Macc-cenaparop If rrp11eMHOe ycTpoil:CTBO pa6oTaJOT npli 
Jl8BJ18H1111 10-

5 
Top • .llJIH OTKB'IK11 06heMa 11CI10Jlb3YJOTCH 

BaKyyMHbie arperaTbr BA-0,5 11 BA-2,0 Macc-cenapaTopa 

E3MC-2, 8BOI1 oceil B BBKYYMHbiM o6'heM ocyiiieCTBneH 

qepe3 MaHJKeTHbie yrrnorHeH11SI. Opa coenHHeH11H .upyrHx 

qaCTeH IIpHeMHOI'O ycTpOHCTBB I1p11M8HHJ111Cb o6bi'IHbl8 

pe3HHOBbi8 YIIJIOTHeHHSio 
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3. YDPABflEHY!E DPY!EMHbJM YCTP00.CTBOM 

CacreMa ynpaBneHaSI npaeMHbiM ycrpoticrBOM no3BOJJSI
er peaJJH:30Barb B :3KCnepHMeHre nocrarO'IHO CJJO:>KHbiH 

pe:>KHM pa60rhl, nnH K8:>K.llOrO ITOJJO:>K8HH:H ilHCKa-c6opHHK8 

MO:>KHO Bblll8JJHrb ITHrb perynupyeMbiX ITO ilJJHreJJbHOCrH 
Bp8M8HHbiX <fla3: 

a) ¢a3a 0)KH.ll8HHH (or KOHUa ITOBOpora ilHCKa ilO Ha'Ia

JJa H8KOITJ18HHH); BB8il8HH8 sroti <fla3hl IT03BOJJHer M8HHrb 

BpeMH H:3M8p8HHH1 38tPHKCHpOB8B Bp8MH H8KOITJ18HH.H H 
OXJ18:>Kil8 HH H, 

6) <fla3a H8KOITJ18HHH (coorBercrByer OrKpbrroti 38CJJOH
Ke); 

B) <fla3a OXJ18:>Kil8HHH ( OT MOMeHra 3aKpb!THH 38CJJOH
KH no Ha'Iana noBopora nucKa); 

r) <fla3a ITOBOpora; ee ilJJH:reJJbHOCrb ITOCrOHHHa H COC
raBJJHer 0,5 ceK; 

a) ¢a3a H3MepeHH.H (or KoHua noBopora no Ha'Iana 

CJ181lYIOllierO ITOBOpora ilHCKa - C60pHHKa) 1 ilJJHreJJbHOCrb 

<fla3b! H:3MepeHHH paBHa CYMMapHOH ilJJH:reJJbHOCru <fla3 
O:>KH.llaHHSI, HaKOITJ18HHH H OXJJa:>K.ll8HH.H, 

BnoK ynpaBneHuH H3roroBJJeH Ha ocHoBe craHnaprHoro 
nepec<JerHoro ycrpoticrBa P-44 ¢upMbi "Polon" , B 

:3J18KrpOHHyiO CXeMy KOroporo BB8.ll8Hhl .llBa ilOITOJJHHreJJb

HhlX nepeC'IerHhlX H3MepareJJH BpeMeHH H 6JJOK C'Ier'IHKa 

UHKJJOB, C ITOMOlliblO nepeC'IerHblX H3Mepureneti BpeMeHH: 

3a.llaerc.H ilJJUrenbHOCrb <fla3 O:>KH.llaHHH, HaKOITJ18HH:H 

u oxna:>K.lleHu.H, BpeMH nponon:>KeHH:H ¢a3bi BbicraBnSiercH 

Ha COOrBercrByiOrueM KJJaBH:WHOM nepeKJJIO'Iarene If MO:>Ker 

H3M8HHrbCH B .lluana30He 0,1 - 103 C ilJJH <fla3b! OXJJa:>Kae

HHH u B nuana3oHe 1,0 - 10 4 c anH ¢a3 HaKonneHHH 

u o:>KunaHuH. Bo3MO:>KHbie 3Ha'IeHHH nnurenbHocru ¢a3 -

T cP = a· 10 n, rae a= 1 ,2,5, BnoK C'Ier'IuKa uuKnoB onpene

n.Her ITOCJ18.llOBareJJbHOCrb HCITOJ1b30B8HHH HMITyJJbCOB or 

il3Mepureneti BpeMeHa .llJJ.H ynpaBneHuH cucreMoti, Uocne 
npuxona uMnynbca OKOH'IaHH.H BpeMeHH peanH3yeMoti 

¢a3hl C'Ier'IHK UHKJJa 6JJOKHpyer HMITyJJbC 3a.llaiOwero reHe
paropa, c6pacbmaer Bee nepec'IerKu Ha "0", Bbipa6arbrBa

er HMITyJJbCbl ynpaBJJ8HH:H COOrBercrByiOllillMH BH8WHHMH 

ycrpoticrBaMa ( Morop, 3acnoHKa). OnHoBpeMeHHO orKpbi-
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BaerCH BXO.ll C'Ier'IHKa UUKJJOB 1 C08ilHHeHHbLit C nepeC'Ier

HbiM H3MepureneM BpeMeHil CJ18.llYIOllieH <fla3bl 1 6JJOKHpyiOrCH 
BXO.llbl ilJJH ocraJJbHb!X H:3Mepurene.it BpeMeHu 1 If H8'IHHaer

CH OrC'Ier BpeMeHH CJ18.llYIOlli8H <fla3b!, ¢a3a O:>KH.llaHHH 

Ha'IHHaercH nocne rrpaxona curHana OKOH'IaHHSI noBopora 

or :3JJeKrpOM8X8HH'I8CKOrO nepeKJJIO'IareJJH. 

OnucaHHoe npueMHoe ycrpoitcrBo 6biJJO a3roroBneHo 

B DHP li c 1975 rona :3KCITnyarupyercH B na6oparopau 

H.llepH biX peaKUHit OY!.HVI Ha Macc-cenapa rope E3 MC-2. 

C acrronb30BaHaeM sroro rrpueMHoro ycrpoitcrBa 6hlnH 

rrpoBeneHbi pa6orbr no uccnenoBaHHIO f3 -pacrrana a3oro-
noB 116. 118 · 120 Cs /2/ H pa6orbi no H:ccnenoBaHHIO 

HOBb!X HetirpOHO.lletPHUH:rHb!X H30rOITOB p8.llK038M8JJbHbiX 

:3J18MeHrOB 3 ·41 

Xor.H ¢oHOBbie ycnoBHH B naHHOM rrpaeMHOM ycrpoticr

Be HeCKOJJbKO Xy:>Ke, 'IeM B CJJy'IaHX :3JJeKrpocrarR'I8CKOrO 

pacnpeneneHHH ny'IKOB HJJH npa HCITOJJb30BaHHH ilJJHHHOH 

rpaHcnoprHOH JJeHrhl, cymecrBeHHhlM .llOCrORHCrBOM KOH
crpyKUHH HBJJHercSI rrpocrora If BbiCOKaSI Ha.lle}KHOCrb B pa-

6ore. 

ABropLl 6naronapHbi corpynHaKaM rpyrrrrLr Macc-cerrapa

ropa 3a none3Hbie o6cy:>KneHRH 11: noMOllib B HananKe npa

eMHoro ycrpoticrBa. 
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