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/J.ru1 MaCC-CneKTlX)MeTpa 1lHllHA /1/ C J1a3epHbIM HCTO'iHHKa.t HOHOB 

COGnaHa OnHOKaHaJ1bH~ CHCTeMa perHCTpaUHH HOHOB B <I>OK a J1b HOO 

nJ1OCKOCTH Ha OCHOBe ABYx nOCJ1enOaaTeJ1bHO BKJ1cyeHH~ MHKPOKaHaJ1bH~ 

nJ1aCTHH (MKn). ~n0llb3YIlTCH c ePHi'!HbIe MKll co CJ1enYIXIlHMH napaMeTpaMH: 

nHaMeTp nJ1aCTHH 34 MM.nHaMeTp KaHaJ10B 10 ~~.nJ1OTHOCTb KaHaJ10B 

1 0 6 CM -
2 

, I<03<!><!>HUHe HT YCHJ1eHHR npH HanpR )!(eHHH Ha nnacnlll e 1000 B 

4 9
10 • COIlPCll'HBJ1eHHe nJ1aCTHH ". 10 OM . rlpH H3MepeHHH BeJ1H'iHHbI HOHHbIX 

-8
TOKOB. CCXJTBeTCTBYIXIlHX 'iYBCTBHTeJ1bHOCTH aHaJ1H3a no 10 aT/ aT, 

neTeKTOP pa60TaeT B TOKQBa.t pexHMe.a npH pePHCTpaUHH MeHbillHX 

- 12 - 14 
HHTeHCHBHOCT~ HOHOB (no 10 - 10 aT/aT) B pen1Me C'ieTa 

OTneJ1bH~ HQHOB. 

TOKOBbIH PEX1f,4 

XapaKTePHCTHKH neTeKTopa B TOKOBOM pen1Me HCCJ1enOBaJ1HCb Ha 

MaCC-C neKTpoNeTpe nKaHA-M / 2 / . QeTeKToP 6b1Jl 3aKpenJ1eH Ha ~aHue B 

<I>OKaJ1bHOO nJ1OCKOCTH cneKTpoNeTpa. ElcH c60PKa OKpY:&eHa 3KpaHa.t.a co 

CTOPOHbI BXOna HOHHoro nY'iKa HMeJ1aCb BePTHKaJ1bHaH meJ1b pa3MePQW 

2· 25 MM . HanPR:&eHHe Ha 3J1eKTPDabl neTeKTopa nqnaaanOCb 'iepe3 

OMH'iec K Hi'! nenHTeJ1b. nOJlHoe c oo POTHBJ1eHHe Koroporo 4. 4 MOM. BenH'iHHa 

HanPR:&eHH5I Ha nepBOH MKn COCTaBnHeT 0,8 OT Hanpsl:&eHH5I Ha BTOpoH H 

0, 36 or nOJ1Horo Hanpsl:&eHH5I, nqnaBae~ro Ha neJ1HTenb.Pa3BePTKa 

MaCCOBOro c neKTpa OCY~TBnHnaCb nYTe~ cTyneH'iaToro H3MeHeHH5I 

nOJ1H aHaJ1H3Hpy~ro MaPHHTa . 

/J.ru1 YBenH'ieHH5I nHHaMH'iecKoro nHana30Ha neTeKTopa TOKOBbie 

H~nYJ1bC bI pePHCTPHPQBanHCb KaK C B~ana nepBOH nJ1aCTHHbI.TaK H C 

KOJ1J1eKTopa.paCnOJ1O:&eHHOPO nOCJ1e BToPOO nnaCTHHbI.~nOJlb3OBaHHe 

c neKTlX)MeTpH'iecKHX YCHnHTene~ C BxqnHbIM COIlPOTHBJ1eHHeM 1 MOM 

nOGBonHeT HHTepPHPQBaTb TOKOBbie HMllYJ1bCbI C nJ1HTenbHOCTbll no 40 IoIIC C 

Ha C06CTBeHHOO e~OCTH MKn (~ 200 n~).nanee 06a CHPHana nOCTynaJ1H 

Ha wecTHanuaTHpa3PHnHbIe anJ1HT yno UH<I>PGBbIe npe06pa3OBaTeJ1H 



AU/l)/3/ .::Ia C'ie'!' HH3K01"O nopors perHCTpa!J.HH AWl B orllenJ.HC»oI 

CneICTllONe'I'pH'ieclCC»oI TpalC T e YllSnOCh nanY'iHTb nHHeAHilA DHHal101'iecEHA 

3
lIHanS:3Cti ~ 2 ' 10 _ Pa3n1t4He a K03f!>¢lHunc HTax )'CHneHHSI ~y nep~ 

nnaCTHHoA H nonHoR c OopKoR H3 .I1BYK nnaCTKH ZlaeT BCCNOmfOCTb 

llOOOl1HHTellbHO ySenH'iHTb llHHal101'iecICHA llHaIla :3Cti perHCTPHl>yeNbIX 

T acOll. 

C UeJ1blJ Bbli50pa alTHwaJlbHoro pem1Ma pa60rbl lleTeETCJpa 6Wla 

H311EpeHa 3aBHCHWOCTb ICCO~UHeHTa YCHneHH5l IfK.Il or npHnOKeHHoro 

HanpSllIEHHSI.l-t3l1EpeHH5l n PQM3BClAMIlHCb Ha n Y'iJ: e HOliOS Kelle"3a C 

3 HeprHeA 40 K3B.AnH T e l1bHOCTb TOKOBoro HMnYl1h Ca COCTaBI1Hl1a 5 MK C , 

MaKCHMaI1b Hti.Il 3 aplill B HMIl YJlbc e 8 HKn- AficanmHYB 3Ha'ie HIUI HOiHbIX 

TacOll a ~anbHoA nJIOCICOCTH H311EPHnHC b C n~1l TpeJ( 3 IleICTPClllHoro 

UHnHHApa <1>a paJleSl C 38nHl>8I0111H'" HaflPSllIeHHe ... . 

Ha PH.C . J npH~eHa 38BHCHWOCT b ICCO+I>MUHeHTs YCHIle HKH C6QpICH 

H3 DBYX MKn or Han PSlKeHH5l Ha llellHTene U DI1SI TpeX 3Ha~eHHA HOHHoro 

TacS Ha axone MKf1. BHIlHO. 'iTO ICPHBaSI BblXonHT Ha n llaTo nPM pa3HbIX 

ICCO~UHeHTaX YCHlleHH5l B 3aaHCHWOCTH or BeI1H~HHbI HOHHoro TClCa Ha 

axone lleTeKTCJpa . MaICCHManbHYA 3aPHll.perHCTPKPyeMbiA nocne BTopoA 

MKn. paBeH 0 .3 HKn H He 3aBHCHT OT 3Ha,",eHKSI Taca HS Bxone MKn H 

HanPH:leHH5l Ha lleJ1HTeJ1e . HHe~H~A p e*HM pa50T~ coxp a HHeT CH ao 

0.1 IlKI1 Ha B I:DCOlle MKn.3aSHCIiMOC T b K 03<!J<!JHUHeHTa YC>U1eHHH n epBoR MKn 0'1' 

HanPA:leHHSI TalC:Ie npHBe~eHa Ha pHC . l. ~ nel>~ nnaCTHH~ a 06nacTH 

U ." 900 B ICCO~UHeHT YCHneHH5l K CTaHOBHTCSI paBHbIIIoI 1,0 I H nPH 6011ee 

HH3ICHX HanPHKeHHA nepBaSI 11J18CTHHa Ha'iHHaE!T pa60l'aTb ICSIC 06b1'iH~ 

KonneKTOp 1I0HOB . n p ellenbHblil 33PHJl , CHHM3eMhlii C RblXOAa nepaoi1 nnaCTII -

IIbI. COCTaBnHeT 0,8 '\ IIK.'I H T3KlKe lie 3aaHCII1' 01' 3H3'1ell HR HOIIBoro 

TClCa Ha axone. nPH HanPA:leHKH Ha ~eJUtTene 1400 B . 3a C,",eT pa3llH'iH5l 

ICcol'l4MUHeHTOS - YCHJleHlUI nepBOO nnaCTHHbI H c6QpICH B UeJIC1W. YZlaeTCSI 

AQ1011HHTeJ1bHO ysenH'iHTb llHJ-taNH'iecICHA lIMaI1a3OH II 10- 20 pa3. 
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Dal1bHeAwee YBeI1H'ie HHe nHHaMH'ieclCono nHSnS3C»lil orpaHH'iHBaeTC5l 

CYIIjeCTBOBaHHeM e MJ:: OC THOO CB5l3H MeXAY nn c:v rHHaMJ.1 _ 

B Ka'ieCTBe Hl1nXCTpaUHH pa6or~ lle TeKTOPS HS PHC _2 n pHBeneH 

~. cneKTp >t3OTOOOB KanbUH5l, nOl1Y'ieHHWl 3a oaHY pa3BePTK Y MarHHTHoro 

nOl15l npH ~IC CHpOBaHH~ HanPHKeHKHX lleTelCTQpa H KCO~UHeHTax 

YCHneHH5l CneKTPQMeTpH'iecKHX TpaICTOB . Hanp5lKeHHe Ha neJ1HTeJ1e 

COCTaB.rulno 1300 B, a Ha11H3 HpOBanC5l 06pa3eU hIPi3MOpa . I-t3 c nelCTpa 

BHllHO ,'iTO HHTeHc HBHOCTb nHHHH H3OTooa 46ca , pac nPOCTpaHeHHOCTb 

KOTOpaT'O B npHP<¥le COC TaB.ruleT 0,003 ',a 8 pa3 npeBbllllaeT n o PCJr 

perHCTpHPyumeH annapaTYp~_ B c nelCTpe npHCYTCTay~ TalCKe nHHHH 

lCanH5l (A ~ 39,41) . TaICHM 06pa3OM , H3 PHcYHK a BHllHO, 'iTO OllHOBpeMeHH~ 

perHcTpaUH5l CHrHanOB C llBYX nnacTHH,npH Hc nOl1b3OBaHHH AWl C 

3llHHaMJ.1'iecICHM llHana3C»lOM ~ 10 , n03~eT nOl1Y'iHTb llHHaMH'iecICHH 

5llHana3ai lleTelCTQpa 6011bwe 10 . 

BaZHOO xapaKTepHCTKlCOO lleTelCTQpa HB.ruIeTCH 'iYBCTBHTenbHOCTb K 

HOHa... pa3J1H'iHbIX 3aPHllHOCTeH EO BeeM llHana3C»le H311EPSleIoIbIX MaCC. PSIll 

pa60T nOCBSlIQeH H3Y'ieHHXl perHC TpaUHH THKenbIX HOHOS C nCN:llIbIl MKfI 

/4,5,6/,HO CHCTeMaTH'iec ICHX llaHH~ no 3~ICTHBHOCTH perHCTpaUHH 

HOHOB a 3aBHCHWOCTH OT 3aPHllHOCTH H MaCCOBOrO 'iHCna B nHTepaTYpe 

HeT-Ha pHC. 3 npellCTaBl1eH~ pe3ynbTaT~ H3 MepeHHA ICcoHHUHeHTOB 

YCHneHIUI MKn. t::orQpble cnpelleJlSlnHCb leal: OTHaJJeHHe CHrHana C MKn IC 

c HrHany C UHnHHAPa <1>apaneR. n P H perHc TpauHH HOHH~ TacOS C 
+ + 3+3aPHllHOCTHMH 1 ,2 H B 06naCTH MaCCOB~ 'iHCeJ1 27OT 110 

208. HanPHllEHHe Ha lleJ1HTeJ1e COCTaBJUInO J 100 B - H3 pHC YHr:a BHllHO, 'iTO 

t::03«4+1UHeHT~ YCHn e HKH DI1SI pa3J1H,",HbIX 3aPHllHOCTeA nOCTORHH~ B 

npelleJ1ax norpelDHOCTH DJ1SI H3l1EpeHHoro llHana3C»la NelCC, a 

OTHOCHTeJ1bHbIe 'iYBCTBHTeJ1bHOCTH COCTaBJISIDl' 1,0; 0,8: 0> 64 IlIlSl HOHOS 

+ + +,2 H 3 COOTBeTCTBeHHo. 0mH6r:H Ha rpa~lCe OT pallalJT 

BOCnPCJH3BQllHMOCTb J)e3ynbTaTOS B pa3l1H'iHbIX c epKHX H3I1EpeHHA. 
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TaItH.. 05pa3OW. npH *,KCHPOBaHHOIII Kco+tt\UHeH'l'e YC Hl1eHHSl 

AeTelCTQP nC13BO/IHeT perHCTPHPOBCI'l'b HWIlYl1bCHbie HOHHbIe 

T CXH . orl1H"IaIOlllH€CH no BeJ1K~HHe B 10 
5 

pa3 . MaICCHMal1bHaJI n.noTHCCTb 

3apRQa Ha BXOlle AeT e KTopa 683 HapYmeHHl'I JlHHeAHOCTH MOKeT nOCTHraTb 

- 10 - 2 -10 - 2 
2 ' 10 K.n ' CN • a WHHHwa.I1bHWI 2 ' 10 ten · C N . nPH 3Tc.4 

3aBHCHNOCTb or waccosoro ~cna perHCTPHpye~ HOHOB orCYTCTBYeT . 

PE:IHII C'£'I'A CYrllEJlhHbIX IO-IU8 

H:3Y'ieHHe xapaKTepHCTHIC AeTe lCTopa B P8lD1 C'4eTa OTAeJlbHbIX 

HOHOB nJX»f3BOAHl1HCb C n~1O O-HCT O'iHHlCa C 3 HeprHeA Q-'iaCTHU 

4 ,0 M38. HcTO'iHHIC 6~ YCTaHOBJleH B paAOHe nPE!lUET I-f(jl IlenH 

cnelC TpoMBTpa , AeTelCTQP B <laCanbHO\ nJlOCICOCTH . BxQQHOe CXHO 

lIe'1'elCTopa HJoIeJ10 pa3_Pbl 8 ' 2 5 MM. HHTeHC HBHOCT b "'- ~aCTHU Ha 3 TY 

nJlQWaAb COCT~Jla 56 
-1 

C B C~e'I'H~ P8lD1_ Ha Ka~ylO Mten 

nOllaBal1OCb QIlHHaIC OBOe Han PRseHHe.KOHTPQnbHbie If3MepeHKSI 

n JX»f3BOllHJlHCb C n~1O S l( Au ) n OJlynpaBQQHHIC OBOrO Ae'I'8lCTopa.TalCse 

YCTaHOBJIeHHOT'O B oIOI:al1bH~ nJlOCItOCTH wacc-cneICTPQMeTpa. ~ 

H3MeP8HKSI aMnJlHTYAHbIX H C~eTHbIX xapalCTepHCT HIC HCnOJlb3OBaJlaCb 

cJleAYOIIaH 3J181CTpaiHaH annapaT Ypa: MKn - YCHJlHTeJlb - AUll - MMHH3BM 

CM-- 1300 C nporpa~ nrul H3MeP8HKSI H 05pa6OTIt H cneKTPQB. 

C uenbl) Bbi60pa OIlTHMaJlbHoro peDlW<l pa60Tbi lIeTelCTopa 

H::JMeP51J1HCb: 3aBHC HNCX:'I'b KCO+I>MUHeH'I' YCHJl8HHl'I OT 

HanPRZ€HHH.aMnJlHTYlIHoe pacnP8l1eJleHHe.~ MKI I. H3_peHHH 6~H 

npoBelleHbI 1Iru1 nBYX paCCT OSIHHA MeZllY nJiaCTHHaMH : 10 WlC 14 H 1000 iaN. 

Ha pHC . 4 npHBeA8Ha 3aBHCHNCX:Tb ItCO+I>MUHeHTa YCHn8HHH MKn OT 

HaflPSlKeHItH Ha or lien b He»! nJiaCTHHe 1Iru1 paCCTORIDUl 

1000MICN.3aBHCHNOCTb HMeeT JlHHe~H~ BHlI B nOJlYJloraPH4NM'ieclC~ 

wacurra6e C BblXOllc.t Ha nJiaTO B 05J1aCTH HanpRJt<eH>iR Oonbllle 1100 B. 

OOpalllaeT Ha ceOR BHHMaH>ie cpaBHHTeJlb HO 6 0J1blllaSl aenH~}!a 

ICco*+HUHeHTa YCHJleHHH.lIOCTHraDQafl 2 · 10 
9 

. 3To CaR3aHO C pacnnbIBaHHe14 
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:lJleKT POIiHoA JlaBHlibl B n pcJfoElIYTKe hleXllY MKI! H YBeJIHyeHHe~ 3a C"IeT 

3Tor~') 'HI<~ JI <J patiOT<J IIlIID-1 X KaHaJlOB Ha BTOPd\ MKfl. /J.n5I C60PKH C 

!J3co... TOSHIHE M Io4ellllY nJiaC THHalolH 1 0 M1C~ KOO4><l+1UHeHT YCHneHH5t He 

npeSblUklJl j ·10 npH Iw n ~lIeHHH Ha nnaCTHHax 1 250 B . CpaBHeHHe 

n pOBelleHO llJ15l OllHOIl H 'TOO lie n ap.,. MKJ 1. T. IC . npH 3ahleHe nJiaCTHH 

KOO 4><l+1 UHEHT YC ~1JIeHH5t C60PKH n pH oI>HlC c HpOsaHHOM Han~lIeHHH MOlleT 

hlefl51'rbCSI Ii 2 .. ~ pa3 . 

Ha p HC.S npellc TaBne HbI a~nJlHTYllHbIe pac npelleJleHHSI CHrHanOB c o 

C60PICH MKrl lln5! paCCTORHH5t hlellllY nJiaCTHHaMl1 1000 M1C~ . B Ta6nHue 

npHBe1l8 HbI OC HOBHbIe pe3ynb T aTbi H3 MepeHHH.H:3 Ta6nHUbi BHllHO."IT O C 

YBeJlH"Ie HHeM HanpSlllCH~ C"IeT o - "IaCTHU BblXOllHT Ha nnaTO I H 

)'hIE!Hbwa(~TC5t Cfl'HOCHTe JlbHi35l wHpHHa aMllnHTYllHoro pac npelleneHHSI . nPH 

Hi3n~lI:eHHH Ha nJia CTHHa x 6 0J1bUJe 800 B 3<J>tekTHBHOCTb pel'HCTpaUHH 

n- "Ia CTHU 6 J1H 3 Ka K reoMeTpH"IeClCoA H COCTaBJ15leT 70 %.He06xOllHMO 

OTMeTHT b . "ITO npH H3 MepeHHH C"IeTHbIX xapalCTepHCTHIC napor perHCTpaUHH 

YCTaHa BnHBaJlC5t B nOll6HHe aMllJlHTYllHoro pac nPElleneHHSI (CN . pHC .5) . 

rlPH pa6arc c o C60PKoA MKn C paCC TORHHe M hIE!lIllY nnaCTHHalolH 

1 0 MKM B aMnnHTY~HOM pac npe lleneHl1H orCYTCTBYeT SlBH~ 

MaK CXMYN. H:3MepeHH5t 6 b1J1H npoBelleHbI B llHana3ctie HanP5tlleHHH 1070 

1 2 50 B . 

H3h1epeH~ <l>a-iOBOro C "IeTa nPQBOAHJlHCb npH 3aICPbITCIoI BaKYYMHOi 

3aTBOpe . KorOP~ HaX OllHJlC 5! Ha paCCTORHHSI~ M ar lleTelCTOpa H 

n e peK pliBaJi n Y"IOI: o- "IaCTHu . AMnnHTYllHoe pac npelleneHHe <l>a-iOBbIX 

HNnynbCoB HMeeT BHll 6b1CTPO c nalla~H 3 IC C nctieHTbI (pHc. 5).B C B5t3H C 

"Ie~ OWH6K a npH H3h1E!pe HHH BeJlH"IHHbI <l>a-ia COCTaBJ15leT ~ 50 % H 

alP€llen5teT C5!. B OCHOBHCIoI . T o<iHOCTblJ YCTaHOBKH nopora . B 06nacTH 

HanP5tlleHHH 800 - 900 f:j CK OPOCTb C "IeTa <l>a-iOBbIX HNllYJlbCOB COCTaBJ15leT 

- 3 - 2 - 1 -2 
8 ·1 0 - 5 ·10 C . C ~ . T a lCaS! BeJlJ{'tHHa <l>a-ia npH pa6are C na3E!PHbIM 

6 

HC T o<iHHIC ON HOHOB B KWnynbcHON pexHMe 06ecne~HBaeT YCJlOBHSI llJIft 

14 
aHa JlI13a c OTHocH Tenb HOR '!YBc T IlHTeJlb HOC TblO lie xY:.IC 10 - aT/aT. 

Cne~ye T no~epKHYTb . 'I T O B 06naCTH HanPSlllEHHA 800 - YOO 1:1 MKI I 

ewe He HaxOllHTCH B HaC bIlQeHHH no KOO4><l+1UHEHTY YCHJTeHHSI (CM. pHC.4). 

K, ~ 

. Puc . 4 . 3asu c HMoCTI> K0 3<txj)lIulleHTa 
Y OIIICHHH OT lIanpHlKellHR lIa 0 "1' I I 

10· lleIl bHoH nnaCTHHe.

11 
I; 
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PH C.S. A!>m nHTYllKble pacn pellene ll HR I

CHr'lIaJlOB co c DoPKH MK n llIlll paccT o  '"' ,, 2 


lIHHl! MelKllY nJ1aC THHaMH 1000 MKM . u 


HOM EP KA~ 

Ta6JUiua 

780 7 9 0 810 855 900 9 40 1250
HaIlP5t.eHHE Ha 765 

nnaCTKHe U( B) 

38 39 40 4 0 4 1 56 
<> 

1 (c 1) 19 29 

1 0,07 0, 2 4 0,47 1,0 10,014Qta<C- ) 0 ,02 0,03 0,03 

OTHOCHTeJlbHaS! 

150 110 80 80 46
360 230 160IDHPHHa tta 

nOllYBbCare( "') 
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POAHH A.M., CHAOpqYK C.H., THMaKoB B.A. 13-88-589 
AeTeKTOp HO ROB Ha OCHOBe MHKpOKaHanbHhlX nnaCTHH 
AnH BblCOKOqYBCTBHTenbHoro Macc-cneKTpOMeTpa 

H3MepeHhl xapaKTepHCTHKH AeTeKTopa AnH perHCTpa~HH 
HH3K03HeprHqHb~ HOHOB, H3rOTOBneHHoro Ha OCHOBe meBpOHHOH 
COOPKH H3 ABYX MHKpOKaHanbHb~ nnaCTHH. H3MepeHHH npoBeAeHhl 
B TOKOBOM peJKHMe H B peJKHMe CqeTa oTAenbHhlX HOHOB. IIoKa3i1
HO, qTO Hcnonb30BaHHe Ae'l'eKTOpa Ha OCHOBe MHKpOKaHanbH~ 
nnaCTHH n03BonHeT npoBoAHTb H3MepeHHH HMnynbcHblx nOTOKOB 

10 14HOHOB B AHana30He OT CM-2 • c-1 AO 10 -2 CM -2. C-1. 

PaooTa BbmonHeHa B DaoopaTopHH HAepHhlx peaK~HH OHHH. 

Coo6weHHe 06J.e.u1DleIDlOrO HHCTIITyYa uepHWlt HCCJle,llOBaIOIA, .uy6Ha 1988 

IIepeBOA O.C.BHHorpaAoBoH 

Rodin A.M., Sidorchuk S.I., Timakov V.A. 13-88-589 
Ion Detector on the Basis of Microchannel Plates 
for a High-Sensitive Mass-Spectrometer 

The parameters of low energy ion detector designed as 
tandem type microchannel plates (MCP) are measured. The 
measurements were performed both in the current mode and 
in the mode of single ion count. It is sho~~ that using 
of the detector designed as tandem type MCP allows one to 

the pu1ses 10n. f'1n the range f]14 cm·s-2measure lows rom 0 
to 10 -2 cm -2 • s -1 • 

The investigation has been performe d at the Laboratory 
of Nuclear Reactions, JINR. 
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