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Cnexrpo MerpuqeH npeaycnJrBareJr
ga Snsnvecxr,r eKcnepnMeHrr4

Medu Acmpgrcoea

I4ucmumtlm sa Koc.44ulecnu uscrteAlaHun, EAH

tr4scne4eanero Ha xapaKrepracrr.rKr4Te Ha rrororrr4 rracrr.rrll4
z'ttu Sorouu c HacKr4 eHepruu ce cBe)KAa Ao rd3MepBaHe Ha cpeAHr.rfl Tor< uilu
perllcrpHpane.Ia_6_pon Ha r.rMnyJrcfire or rzsxoAa Ha Broprir{Hr.r eJreKrpoHHrz
yMHox(nreJru (BEV) . B ,uErepaiypara re3rr ycrportc,rna "i on 

"u"u 
B MHoro

MOAT4QI4KAIIZU 14 NPCACTAB,/IflBAT AATIIHI{I,I 3A H3MCPBAHE HA 9APEACHI4 IIACTI{IUI B
KocMllqecKara rrJra3Ma [1,4] . y scHqKu o6aqe cHrHa.rr:br, t<oftro ce cHeMa Hakrc-
xoAa, r. e._Ha aHoAa na BEV, e_rBbpAe g"rrqQ. Cpeanara crorlnocr Ha saptrhaB
HMrIyJIca. 3.1. u 9T lgpsarxa Ha 10- fi-:- 10- 11 C, pecn. Ha MHHI4 MaJrHr.ifl aHoAeH
rox ,lu: I0- 14.+ 10- 12 A. fosa uanara ltpeABapHreJrHo yclrJrBaHe u SopuupaHeHa cl4rHa/ra c rreJr rro-HararbrrrHa quspoea o6pa6orxa - or6poxeaHe, 3a-
rroMFrflHe Lr [p.

Ha $rzr. 1 e npe4craseHa 6roxoBa cxeMa ua ycrpor?crBo sa pefr4crpr4paHe,ycliJ.I Ha cHrHaJrH, nopoAeHa or 3apeAeHr{ qacruq[ B KocMr4qec-Kara Boro BKJrIoqea: BEV - AarrrHK, xoriro B BaBr4cuMoCT orMoAu a 6rae KaHaJIeH eJIeKTpoHeH yMHoxrr4TeJr c HeroBr4re pas-
HOBHIHOCTI{ UJIU M],1'IKPOKAHAJIHA TI./IACTT4 HA; IIY 

- 
IIPCAYCI4JIBATEJI, XOfirO E

SaBZCI4MOCT OT H3rro,'rsBauua BEV, flo,rspHocrra Ha saxpaHBaHero My r4 [ocra-
BeHIZre nplz r43MepBaHero 3aAaq[ Mox{e li 6.nrc ycn,lnare.r Ha roK, yclr,rrBare,'r Ha
Ha[pe]KeHI'{e' HMIIyJIceH ycI4JIBare[I ILJIII SapsAorIyBcTBI4TeJIeH yclzd]IBaTeJI (3qV).B Hafitvfl c,ryuali Hsnorssar4e 3gV, xortio cnope4 nurephrypuz 4annri 111 

'e

Haa-noAXoAflIII [pI4 BEV c qecrora Ha perrzcrpnpaHr,rre nnrny.trca F n rpanrzirlrre

@ur. 1. EnoKosa cxeMa Ha vcrDor,icrsoro
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BIlcoI(o 6:npso4ericrtsr4e H ao6pa qyBcrBHrernocr. Tona ecrecrBer{o rpor{
or Qopvala lr napaMerpr{re na crfnaJra or r4sxoAa na BEV. Cnopea [il ra

vqa

HATe cI4rHaJrr4 r4Mar Qopuara, rroKasaHa Ha cpur. 3. Toea e ocqr.iJrorpaMa,
np^Iz_pa6ora ua BEV B pe)Kr.iM Ha Hacr.irraHe rz saxpaHBaqo Franpex(eHrr€
3,2 kV.Ilaparraerpzre na clrlraila ca: t, - $pour Ha uuny,uca - 0,1*l
t-2 

-_urnpnHa Ha HMnyr'rca - 0,15-i30 ns, F,nu* - 
qecrora Ha uMny"n

10 kHz - 100 MHz, vt- aMrrJrnryAa A:80 mV, BnNaa ce, qe $pourtr"n

or 100 kHz ao 10 MHz; AIIO - aMfl,turyAeg ArrcKpr4Mr{t{ar.op $opn,ruren; 63 - 6nox sakpaHnaHe,
Op HrHH an Ho cxeMorex 

" 
rus6r, p€rxeHr.re np eAcr aBilflB a rrp H HrrHltHara

Ha 3apt_Aoqy-BcrBl4Ted'IHufl, ycuJrBareJl 14 aMrrJrtiryAn[s Ar4crpr4MrtHarop Qop
Bare/'I (Szr,2). I{e,rra ttpr4 npoeKrr4paHero nnz6opa sa cxeua e nocr].{faH(

nyrca e AocTaTbrrHo cTpbMeH, txLrpkrBa\^a My e MaJrr(a, TaKa qe ycu,/rB
ALIcKpI4Mr4HaropbT rpa6na p,a 6.sgat 6rpeu r,r c MaJrKo saKbcHeFrae, 3a Aa
ce ocbrqecrBflT ycliJrBaue z $opuupaHe Ha IlceKr.I cI4fFIa,r, nopoAeH or n
Hero Ha BapeAeHa qacrr4ua Ha BxoAa Ha BEV.

3apr4ouyncrBHTeJrn14rr ycrrJrBareJr e npoeKTr.ip aH or Ar.icr(perrr.{ eJr(

floH_eJKe_ _sapflAbT Ha r4rvlry/'rca, KaKTo 6ene crroMeHaTo, e npu6nuz
9:19 ]- C_, ro rparr,r Ha qyBcrBureJrlocr Ha ycnJrBarena rpn6na'p,a6:'ge
l0-r4 c. Ho rosa cborBercrBa I-Ia HIzBoro Ha rrivMa Ha cr,BDeMe'rHr.rre rl

cxeMa Ha Br4coKorrecroreH rpaH3r{crop Tz - 2N2369 c ArauauurreH roBap -2n3o3f, xofiro e c Ma,rrbK npoxoAeH Karrarlr4rer Cro:2pF. Taxa lpoexrvt
ocr-IoBHoro ycr4"[BareJrHo crbrra,/ro u:s6fr,rsa crpaHrzr{Hr.rre e$ex.rn npr.r BHcoK

AbJIlKaIqo ce Ha Ka[aqlzrera C"r, ofpaHHqaBaHe cKopocrra Ha I43MeHeH
cr[Harra u np. TaNa rre B [ocreAHa cMerKa 3tIV.qaea eAr{H crpr,MeH ripeAer{ r

Mo)Ke.qa 6r4e ("":40 npz crofiuocru ua o6paruara BptBKa Ra:6,8 ke,
6,8 kQ, CB:47dF z Kv":10 nprz Rn:qu:150 kO; Cr:3,3pF. Cror6,8.kQ, Cr:47pF z ,(n":10 npa Rn:Qu:150 1(Q, Cr:3,3pF. Cror
croftHocrure Ha C, ca 510 pF u 15 pF.ca 510 pF v 15 pF.

B [ssecreH r.rHTepBaJr or BpeMe cJreA [peMr4HaBaHe Ha ocHoBHrrfl r.iMly
aHoAa ua BEV Mofar Ia ce nofBflr noc./rer.rMrrylcrz. Hanpr.iMep ilpn KEV n
IzMnyrcl'rre ca cJreA t-100 nS, a npz MarHr{rHrrfl BEy - 6asnrare ca
KoJrKocrort4u nS, 6rpsure cJreA 20 iS. 3a or,6ponsane caMo ua 4ertcre
LlMlryr'rcri, KaKTo u e a QopurupaHero r4M Br,B nrz4, y4o6eH sa ua$pona o6p
cloMara aMnJrr4TyAHrzrr Ar4cKpr{Mzuarop-QopMr{poBare,/r. I4sno,rseaH e r.r

e cbc saKbcHeHue T"u,.:S ns. Aun.nnryAaTa ruy e U:| V, r. e. Hr,iBOTo Ha
HaJIa e cGBMecrHMo c BxoAHoro HtrBo Ha 3C,II un$poBa JrorlrKa.

Vcrpoficrnoro ce orJrr.rrIaBa c Br4coKo 6r,pso4eficrBr.re, Hr{cKo Hr.rBo Ha
crBeHH lrryMoBe, 4o6pa reMneparypua cra6unuocr r.r npocro cxeMorexHr{q
meFIrIe. To e usflraraHo BGB BaKyyMHa na6oparopua ycraHoBKa c o6evr 7
mB u npe4eJleH BaKyyM Pu:5.1'0-7 Torr c BaKyyMeH arpefar, cbcroqul
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Ip_Ti{cfqql{ Karo rrbpBo cl'bnadrro Ha ycr4,rBa,r.enn. B Harnufl. cny\ail e z
2n3o3f (T, Ha Qrzr. 2). llparexana HzcNo Hr4Bo Fra co6crseuv lrynrone (c1
KBaAparr4r{Hfll}4y txy"MoB sapsA e Qgr:0,6.10-10 C, rpr.r HanpexeHr,ieAp
copc Up.:10 V) . Torl e cBbpsaH Karo r{croKoB rroBroprzre,ir 14 ocr4fypflBa

TIOHC

H3II.
crop14 a Ml4Kpocxeuz. IoAxoAgt{o e LIBIIodt3Bar{ero Ha Hr4cKorxva{flIlllr r CBI4

paH

cbrv'iiacyBaue Mexly roJrflMoro tr3xoAHo cbnpornBJreHue Ha BEV rz exoA
)po
cb-

TIPOTI,IB.IICHI,IC HA OCI{OBHOTO YCI,IJIBATCJII{O CTbIIAJIO. IOCNC4HOTO C CAHA KAC

aHo,
qec-

Torli, AbJlxaqu ce Ha co6cteeHrzre KarraUuTerrz rra npexoAHTe Ha rpaH3r{ PZ,
Hanpl,IMep HaMaJrflBaHe na ycr.rd'rBaHero npu Br.rcoKr.r qecrorr{ (eQeNr ua Mu ep),

na
T

Ha ycr4nBaHr4fl, cHrHaJr npu r{ecrortr l"}10 MHz. Koe$uurreHrrJr Ha yc

JIeIJ KoMrraparop (597CA1, Qnr.2). C noreHrlrzoMerbpa P, ce pery"rupa H
ua cpa6ornaHe Ha KoMrraparopa. Ct,nponox4axlr.iflT rrocrer.rMnyJrc e c aMrr,rr A3'
rro-roJlflMa or HLIBoro ua cpa6ornaHe, 14 ce orpg3Ba. Curualtr Ha l43xo,4a Ha @

co6-
pe-
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eoT
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(Dopnaa eJIeKTp r4qecKI.it Ha H3XOtra Ha

TIZI UOHeH r4STOqHHK Ha OCTarAqeH raS c yAapHa ftoHzSaqun rr r4SxoAeH lToK

@ur. 4. Ocqa.lorparrla Ha perrzcrpupaHnre qac-
TIrqa c noMorrlTa,rla orrucaHoro ycrpoficrno

MarHr4ropaspflAHa rroMrra rr4n IGP-500 a n,racrvHqaro-poropna $opearyjvrua
IIoMra rr4n 2 DS 15. L4erurauutrra ca npoBeAeHr4 npr4 piOot""'urffi;n';[':
2.70-6 Torr. I(aro r.rsrorrHuK Ha eHepferaI.Hn fi.oH;6e usnorseun "nnu.ru*6'.r,
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/:10-12 A. Esep.r4flra sa fiouureceMeHr
E;:100 eV-:-2 keV.

Ha Sur. 4 e npe4craBeHa ocur4JrorpaMara Ha pefr.rcrpr4paHr4re r{acrr.rupr

-Baryyuuara na6oparopHa ycraHoBKa e zspa6oreHa v ce eKcrrJroarv.pa
ZI(IZ-EAH, K'bAero 6sxa rpoeeAeHrj 14 rl:lr4raHulra.

tsary

Onizcaulisr 6:sps ycrzneareJr sa aK"tr4RHt4 Koc.MZqecKI,I eKclepr4MeHTr4 e pa3
pa6oreu BbB BpT,3Ka c eKcnepr.rMeHr ,.KCAHI4" (wpnruuHa cKopocr r-ra aHoMar'rHa
fronrlsaquq) ro npoeKr AKTZBEH. rroofDaMa ..I4HTEPKCCMOC".fronr.isaqrzn) ro npoeKr AKTZBEH, rpofpaMa,,tr4HTEPKCCMOC"
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Spectrometric pre-amplifier for physical
experiments

Medg Aslrukoaa

(Summary)

formation of f ast .r""il1:"i'3,"*Tl,."t"fin1il'.?it;"$;"';'?i,3filtI,Ii:?L:T #
ticles is presented. High speed of action, low inner noise-level, good tempe-
rature stability and simple scheme configuration have been achieved. There
are shown the device's block scheme, the principal electrical schene, the
graphics of the electrical signal at CE.\{'s (channel electronic multiplier)
output and the registered particles oscillogram.

qpes otropHo Ha[pe)KeHne e o6xeara

laTa Ha pefr.rcrpr4paHr4Te r{acTr.ruu.

: zspa6oreHa v ce eKcrrJroarr.{pa B

rurraHu[Ta. I

' rannlnL{upar{r7 AranAhr/rfpHTr,I a n re-

2. Xop
3. Acr
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