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npaweHene &biCOKO'I&CTOTHbiX nonynposo.a.HHKOBbtX TpHo.a.oe noaaonsteT nony~taTb Manora

CSapHTHble a 81tOHOMR'IHW8 cxew:bl cosna,aeHHI H cxeMw aaTucoana.aeHnl c xopowRMII xapaKTe

pacTaKawa. Taxae cxewhl Ha ablco&o-racTOTHbiX nonynpoao.aHHKOBbiX Tpnon.ax onacaHw a naTe

paT:ype It •21• B llSHKol paCSoTe aenonlo3:yJOTCII aweoKO'laeTOTKwe non:ynpoBOllKRKoawe TpHOllW, 

ablnycKa&MLre OTe'19CT&eauol npowYwneHHOCTbiO. Ha TaKRX >Ke Tpao.aax &blnonaeHbl .aacKpHMH

KSTop (a paCSOTO /
2/ llRR 9TOI UORH HCnORb3:YOTCR BbiCOKO'l8CTOTHbll T:yKHORbHbll llHOll), 8 

T8K>Ke cxewa &HTHcosna.aeHHA. KpoMe roro, .anR yaena'leHHR "'YBCTBHTenbHOCTH aa sxo.ae cxeM 

cosnaaeHHI H 8HTHCOBD8ll.8HRI RCDGnb3ymTC• JCKliHT9liH 1 -rTO D03BOliA8T DOlly'IBTb IIYBCTBHT8llb

HOC. Tb cxew no axo.a.y • 0.1 a. 

0nHC8H88 DPRHUHDK8llbHWX CXSN 

npHHnHnH8Rbll811 exewa ll&OIIIbiX COBD8ll8HHA npHB8ll8H8 H8 pHe. I. 8XOllHb18 HMD:YRbCbl 

OTp11U8T8RbHOI nORIIpKOCT8 0 DOCT:yD810JUH8 H8 CX&M:y C 8HOllOB <!><>TD:YMHO>KHTOROI no K8C5eRAM 

PK-50 :yeHnHB810TCA ( TpHOllbl T 
1
, T 

2
, T 

3 
H T 5, T 6 , T 7 > H nollSIOTCH Ka BXOll cxe"c'w cosna

llOHHI. CxeMa eoanall&KRI swnonH&K8 H8 TpHOll8X T 4, T 8, B KonneKTopw KoTopwx BKRJO'l&Ha 

06ut8R H8I'p:Y31<8 - ci>OPNBp:y10UI8R RHKHR ( q>Jl-1). JlHcKpRMHH8TOp, CTOAJUHII nocne CXOMbl COB

U8.ll.8HHI, &&monueu ea Tpao.ae T 
9

• HMnynbCbl c Bblxo.aa llHCKpHMHHaTopa nocTynaJOT ua ycana

T&Rb ( TpHOllhl T 
10

, T II) H 38TeM H8 BbtXOll cxeMw cosnalleKHA. 

npaKUHnHMbH8R CXOM8 4KTHCOBn8ll8HHA npRBOllOH8 H8 pHC. 2, BXOllHble HMn:yRbCbl, DOCT:y

n8101UH8 c 8HOll4 ci>OTo:yMHO>KHTena H8 axo11 AC, :yeHRHB810TCA (TpRollw T 12, T 13, T 14, T 15 ), 

<!><>pMHP:YIOTCA no llRHTenbHoeTH (q>Jl-2) H noeT:ynaJOT Ha llHCKpHNHHaTop (TpROll T 16 >, KOTop~rl 
o6pe388T Bb16pOCbl nORO>KHTORbHOA nORRpKOCTH DOCRO <!><>PMHp:yiOut&ll RHKHH, 3aT&M noROlKHT&nb

Kble HMn:ynbCW c awxo11a llHCKpHMHH&TOpa 'l&pe3 &MHTTOPHWI nOBTOpRTenb ( TPHO.Il T 17 ) noll8-

IDTCR HS CX8MY 8HTHCOBD8.Q8HHA, KOTOp8R B~DOnHeHa 88 TpHOl18 T 18• C KOnn8KTOpa STOrO TpH0-

118 HMn:ynbCw noene BWXOllHOro :yeHnHTena ( TpHOllbl T 19, T 20 ) nocT:yn810T Ka BbtXOll cx&Mbt, 

3neweHTbl cxeu 

BXO.QHOA: YCHIIHTeJib. 8XOllHOI YCHliHTellb COCTORT 83 TpeX K8CK8llOB, nep&bll H TpeTHA H3 

kOTOpblX H.BJISIIOTCR ycHJIHTe.lUIMH TOK8 R o69CD8'1H8810T 6onbW08 BX0llH08 H M8JI08 BbiXO.llH09 co

npoTB&n8HHR fCHJIHTellR. YCIIJI8HB8 DO H8DJHUK8HHIO OCYW8CTBnR8TCtl BTOpbiW K8CK8llOM, B KOTO

pot.t: TpHOJl 380HpaeTCR OTpHU8T8llbllbiM HMDYllbCOM, DOCTfD410WHM B SMHTTep. 3TO, &o-nepBbiX 1 

HCIUIIO'I88T H8Cb1Wet1B8 TpHOtl8 DpR DOCTfDJIQHHR 88 BXOll. 6o.n.bWRX HMDfJlbCOB ( H, Cll8.0.0B8TeJib

HO, He npoaCXO.QHT fB8llR'IQHHfl .QniiTellbHOCTB lfMDYllbCOB 88 BbiXOll8) II, Bo-aTOpbiX, orpaHHSfK

BAeT AMR.IIIITYllY fSO.IIbWHX BXO.QH&IX HMDY.IIbCOB. npa HCDDnb30B4HIIK T8KOI CX8Mbl fCIUIHTenA 

OTCyTCTBJeT nepeao.poT ciJaa&l BXOilHOrO CKr"HAna. nosTOMy BbiXO.QHhiG RMDYJibCbl 118 RMGIOT 

Bb16pocoa DO.IIO)KII"TeJibiiOI uoaapaOCTR, •TO yny'IW&eT yC.IIOBBSI pa60T&I CX8MW COBna.D.eHHI. 
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TpHO.O.bi T 
4 

~H T 
8

, H8. KOTOpbiX s&monHeHa ex eM a cosna.aeHHt:i, a TO >Ke speMH abmonug-

K.>T pOJlb orpa.HHl{HTeneA HMITYJlbCOB nO 8.MnnHTy.Oe nocne BXO,UHbiX YCHJlHTeneA. rJOSTOMY !lJlSI 

auanuaa pa6oTbi cxeMbi cosnaneuuA: npe.n.cTasnSJeT HHTepec BbtXOLIHBSI xapaKTepKCTHKa ycnmtTe

nsr n orpaHI.PHITensr a uenoM. TaxaH xapaKTepncTnKa, T.e. aasHCliMOCTb aMnnHTYLibi HMnynbCa 

a KonneKTopaX Tpno.aos T 4 H T 8 OT senHttHHbl cnruana ua O.OHOM ua axo.ooa cxeMbi cosna.ae

Hnit, npHBe.OeH8 HB pHC, :JXh.-13 puc. 3 BH.n.Ho, t.JTO .D,Jls:l HOpM8nbHOJ1: pa60Tbi CXeM Tpe6)"C:TCSI 

8MIInHTY.ll8 BXO,O,HbiX HMITYJlbCOB U > 80 'Ms TipH D.nHTenbHOCTH 
ax- tu ax. ::.. 10 HCeK, npa 

.llnHTenbHOCTH BXO,LJ.HbiX HMnynbCOB, p8BHOA: tu ax. = 6 HC9K 1 l.fYBCTBHTenbHOCTb CXeM YM9HbWa

€TCSI .0.0 0, 1 B. 

CxeMa cosrraneuell. CxeMa coana.neHHA Bblnonueua ua TpHo.oax T 
4 

H T 8• B uopMaJibi:IOM 

C OCTOSIHHH 3TH TpHO.Obl OTKpbiTbJ. npH O.OHOBpeMeHHOM TIOCT,YOJleHHH HMnynbCOB H8 BXO.Obl o6o-

HX K8Hanoa CX€Mbl COB08,0,€HHA: BbiXO.QHOA HMnynbC B KOnneKTOpBX 3THX TplfO.llOB CYMMHpyeTCSI 

ua o6LUeA H8r'py3Ke, KOTopoA HBnHeTCH <flopMapyJOLUaH nauug ( <l>n-1) - oTpe30K Ka6eng PK-19. 

CnenyeT oTMeTHTb, t.JTO npH TBKOM axmo"'eHHH ffCnOnbayeTcH TOJlbKO o.nua cpopMHpyrowaH nHHHSI 

.nnH nro6oro 'Utcna Kananoa cxeMbi coana.nenuA. V1cnonb3oaauHe Ka6enH THna PK-19 ( Z
8 

•52 OM) 

o6yCJIOSJleHO TOJlbKO T9M 1 I.J:TO OH HMeeT M8JlbtA BHeWHHA .llHSMeTp, H ITOSTOMY ¢opMMpyi<'W8.H 

llHHHH nonyqaeTCst M8JlOra6apHTHOA. QqeaH.llH0 1 "'TO IlpHMeHeHHe 6onee BbiCOKOOMHOi:t ¢>opMMpyro-

meA: nHHHH coa.a.aeT nyt.~wHe ycnosus:z .a.ncKpHMHHBUHH rrocne cxeMbt coena.neuuR. 

CxeMa auTncosnaneuHA. CxeMa auTucoena.a.eunA Bbmonueua ua Tpnone T 18• B uopManb-

HOM COCTOSIHHH STOT TpHO.ll 38KpbiT. 0H OTKpbiB89TCSI DOJlO>KHTenbHbiM RMnynbCOM 1 IlOCTynaiOlU~M 

a sMHTTep aToro Tpno.na co cxeMbi coena.aeuHA: qepea SMHTTepnbtA: noeTopnTenb (Tpno.a T 19 ). 

Ecmr )Ke onuoapeMeuuo a 6aay sTore Tpuona nocTyrraeT nono>KuTenbHbiA HMnynbC c Kauana AC, 

TO TpHO.ll T 
18 

He OTKpbiB8.9TCR H, CJl9JlOB8T9JlbH0 1 H8 B!,!XO.O.e CX€Mhl HMTiyllbC OTCYTCTByeT • 

.ilmtua cpopMnpyromeA nnunn ( <t>ll-2) a KBHane AC .aon>KH8 6btTb rrpHMepuo a .aaa paaa 6onbweA, 

I.J:e~ .. ll11HH8 cj:lopMHpyMnUeA llHHHH (¢/1-1 ), KOTOp8R HCll.OJlb3Y9TCSI B CXSMe COB08.D.9HlfA. 

AncKpHMHHBTop • .ilncKpHMHHBTOp a&rnonueu ua TpHone T 
9

• YpoeeHb .nncKpHMHHBUHH s aa

BHCHMOCTH OT "'HC118 K8H8JlOB CX€Mhi COBI18.ll9HHA yCT8H8BniJB8€TCSI B911H"'HHOA IIOT9HUH8118 6B3bl 

~noro Tpuo.oa. XapaKTepucTHKH .nncKpHMnHaTopa CHHManncb no cxeMe, npuae.neauoA: aa pnc. 4. 

3aancnMOCTb U BhiX. • I ( Uax.) .nnH Tpno.oos c paanHI.J:HhtM nB" npuae.nena ua puc. 5 

( lu ax. • 6 uceK) u puc. 6 ( tu8x.·30 uceK). Ha pac. 5 nyHKTapoM naHbi xapaKTepucTaKa nuc

KpnMaHaTopa npu TeMnepaType t
0 

•48°C (321°K). AHana3apyg xapaKTepucTaKa LIHCKpaMunaTopa 

JlllSI Tpno.aoa c paanH"'HbiM n B ", MO>KHO c.aenBTb cne.nyrowne BbtBO!lhi. 

1. KpyTH3Ha xapaKTepucTHKH TaKoro .aucKpHMHHBTopa paeua(25-45) Mala npu tu ax. •6uceK 

a (60-IOO)Ma/a npu tu ax.- 30 HCeK. npu 3TOM .n.ns:z Tpno.aoa c 60ilbWHM , B, KPYTH3H8 

xapaKTepncTHKH, ecTecTseuuo, 6onbwe. 

2. XapaKTepncTHKH .a.ncxpuMn:HaTopa HMeiOT pesKyJO oTce~Ky. TaK, npH nsMeneuuu cnrua

ua BXO.lle .O.HCKpHMHH8TOp8 H8 0,2 B BblXO.OHOA: ClfrHBil yaeJIHI.J:HB8€TCSI B xy.aweM cnyqae 

B 25 pa3, 

3. npH yaenni.J:eHJfH pa6o~ea TeMnepaTypbl .ao t 0 
• 48°C ( 321 °K) xapaKTepn:CTHKH .OHCKpH

MHHBTOpa C.OBHr8JOTCSI aneao, 0.a,H8KO DJ..d 3TOM HB.Dpft)KeHHe OTC€"1KH M9HHeTCSI He3H8"1HTenbHO 

X) 3a,eCb 1 KBK H npH CHSITHH nOC119.0YIOWHX X8p8KT9pHCTUK 1 HCOOJlb30B8nHCb CX9Mbl 1 B KOTQ
pblX npHM€11€Hbl TpHO.Obl n 411 A. 
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;_,? 
( ""0,05 s). 3TO H8XOllHTCR B COOTB9TCTBRH C p8C'q9THL.IMH .0.8HHL.IMR 1 npHB9.0.9HHL.IMH 8 nHTepa

/3/ 
Type 

Peayn&T&Thl nposepxu cxeM 

HananKa cxeM nposo.aanac& oT pTyTHoro reuepaTopa. OxouqaT&nbHaR npoaepxa K 

CHSITH9 X8p8XT8pHCTHK CX9Mhl .O.BOAHL.IX COBD8Jl8HHA H CX8Mbl aHTHCOBfi8.D.&HHA OCylU&CTBnRn8Cb 

OT .OBYX ciJOTOYMHO>KHTeneA, p860T810IUBX OT O.D.HOro a -nCTOCfHRK8. 

KpRB&Je paapeweanR cxeMbi .a.soiHbiX coana.aeaHI npase.a.eubi aa pile. 7. 3.a.ec& no oca 

a6cuHcC oTno>Keaa aa.a.ep>KKa RMnynbCa B o.auoM R3 xaaanoa cxeMbi cosna.a.eauA1 a no oca 

Op.OHH8T - OTHOCHTenbHOA CCf9T H8 BbiXO.D.8 CX9Mhi. J-13 pRe. 7. BH.llH01 'ITO MHHRM811bH09 paa
-9 

pewa!OLUee apeMH cxeMbl coananeaRA paaao 7•10 cex. 

KpaaaH paspellleHaR cxeMhi 8HTHcoena.a.euHA npHae.a.eua Ha pHc. 8. Paapewaromee speMH 
-8 

CX9Mhl 8HTHCOBD8.D.eHHA p8BHO 1,3•10 C9K. 

.llmr cpaBHHTenbHOA oueaxu pa50Tbi paanHC!HblX Tunos nonynposo.auaxoabiX TPHO.llOB acnon&-

30Banacb cxeMa axonKor'o ycRnHTenR (pRe. I, TpHOLibi T
1

, T
2

, T
3

). Ha axon sToro ycnnRTenR 

no.a.aaancH HMnynbC .a.nuTenbHOCTbiO 50 acex H aMnnuTy.a.ol 50 MB OT pTyTuoro reaepaTopa 

(nnaTenbHOCTb cjlpoa,-a Bb!XOLIHoro RMnynbCa 9TOr'O r'eaepaTopa < I acex). <l>opMa HMnynbCa 

HB BbiXOJle yCHJlHTeneA, C06p8.HHbiX H8 p83JlHI!HbiX THITBX nonynpoBO.O.HBKOBbtX TpHO.D.OB1 fiOK834H8 

Ha cpOTOr'pa<fJHHX, KOTOpb!e DpHB9Li9Hbl Ha pac, 9, 

TaKaM o6pa3oM, npHMeHeaue Bb!COKO'IaCTOTHbiX nonynpoBOLIHHKOBb!X TpHOL!OB ( fa -400 Mr'Id 

noasonHeT BblnonHHTb npOCTble CXeMhl COBna.aeHHA H CXeMbl 8HTHCOBTI8JleHHI C p83peW810lUHM 
-8 

Bp9M€H9M =:o 10 CeK DpH CfYBCTBHTeJlbHOCTH flO BXO.O,y 9THX i?XeM .. 0,1 B. 

B aaKnroqeune as Top Bbipa>KaeT 6naroJlapuocTb C.M.Kopeaqeuxo, K.r .HeKpacoay u 

A.H.CuHaeey aa pSI.a ueHHblX aaMe"'aunA, Bblt:KaaanubiX npn o6cy>K.QE!HHH .O.BHHOA pa60Thi. 

n H T e p a 1' y p a 

I. S.Rozen and M.Etzion. Nuclear Inotrum., and Methods., 17,3, 332-336 ( 1962). 

2,M.Sidi and U.Sold, Nuclear lnstrum., and Method•,J,!, 1, 89-93 ( 1963). 

3. T.M.Ar'axaHHH, PannoTexaaKa, !L No 4, 38 ( 1962), 

PyKonucb nocTynuna a ua.u.a:renbCKnA: oT.aen 

8 HIOHH 1963 r'. 
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