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f1peo5pa30B8TfMH BpeMefiH B aMnnHTYAY (f1BA) uaaoceKyfiAHOI'O AHana-

30fla1 llOCTpOeflflhl9 no KnaCCH'l9CKOMY npHliUHny u CTapT-CTon" 1 o5naA8lOT 

OAfiHM CyiiteCTB9flflhlt-.I fi9AOCT8TKOM! y fiHX UHKn fi8KOnnefiHSI HfltPOPM8UHII (ec

nH ae npHliS!Thi cneuHanhlihie Mephi1 aanpHMep1 . BBeAeime AononaHTenbnoro 

"5hiCTpOI'O OT5opa") npOHCXOAHT H npH nOstBneliHII•CIII'flanOB TOnbKO B K8fl8-

ne "cTapT" 1 'ITO npHBOAIIT K 3fl8'liiTenbfi0MY yaenH'l9fiHID 'lf!Cna pei'HCTpaUII~, 

lie CBSI38flflb1X C HCCneAyeMhiM S!BneliH9M C06hiTHH ( '5eCCTOll0Bbl9 HMnynbCbl"'),. 

B STOM OTfiOIII9HHH IICnOnb30B8fiH9 npeo5pa30B8Teneii: THna "nepeKphl

THSI" 1 y KOTOpblX nOstBn9fiH9 Bb!XOAfiOI'O CHI'flana B03MO)I{fl0 TOnbKO npH Ha

nH'lHH coana)laiDIIIHX B rpaaHuax YABoeauoro pa6otJ~ro llHanasona · CHI'nanon. 

·no 060HM BXOA8M1 CBSI38UO C onpeAenefiUh!MH npeHMYIII9CTB8MH, 

f1peo5pa30BaTenstM THna "nepeKpbiTHSI" nOCBSIIIt9UO CBh!Ul9 ~·70 

ny6nHK8UH:ii: ( cM, 1 · aanpHMep 1 11 121314/) 1 no T.eM ae ~euee 1 MfiOI'He H3 

OllHC8lilib!X npeo5pa30B8Tene:ii: lie o5naAaiDT Ue06XOilHMOH nHli9HfiOCTbl01 CTa-. 

5HnbfiOCTblO; HX 38BHCHMOCTb OT 8MnnHTYAhl BXOAlihiX CHI'UanOB HeAOnyCTH

MO aenHKa 
1
HnH HX CX9MHbl9 peUieUHSI ueonpaBA8UUO ycno'lKUeliblo 

B Te'leHHe nocneAfiHX neT B nHcJ> Hcnonbsoaancst npeo6pasoaaTenb THna 

"nepeKpb!TliSI~ 1 5.rioK-CXeMa KOTOpOI'O npelicTaBneaa Ua pHC, 1, 3)leCb 1 H 4 -

BXOAflbie yCTpOiJ:CTB8 tiJopMHpOB8HHSI C KOMIT9HC8Uit9ll aMnnltTyAUOfl 38BHCitMOC

TH1 2 H 3 - tiJopMHPOBaTenH KniO'I9Bb!X HMnynbCOB 1 n31 H n32 - l{0pOT

K038MKliYTbl9 nHHHH 38AepmKH 1. onpeAenstiDIIIHe pa50'llt9 AHana30flbi 1 C - U8KO-. 

nHTem~Hast eMKOCTh, 5 - TpanctiJopMaTop HMneAanca, L 2 C 2 ...: B:oul-yp· qiop-

MHpoaauHst BbiXOAlihiX HMnynbCOB 1 6 - nHli9HHbiH ycHnHTenb, 
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IlonHan npuauurruanbHan cxeMa rrpec:J6pa3oBaremi .na~a 118 puc. 2. Bxo.n

HhJe ¢opMUpOBaTe1IH TIBA (ill ·~· Till • Til2 H ill'a • ilia ' Tilla • T~a 

COOTBeTCTBeHHO), B- KOTOpbiX ocymeCTBJIHeTCH KOMIIeHCa~'~H aMIIJIIiTYAHOll 

3aBHCUMOCTii IIpH noMOIIIH CJieAHIIIei'O nopora (aHallli3 IIX paoOThl np!IBOAltJI

CH HaMil paHbiiie 151), n03BOJIHIOT BeCTii paooTy B III!ipOKOM AliH8Mil'leCKOM 

A!lariasoHe. 

YpoBeHb rroporoB (MaKCHMaJibHan 'IYBCTB!lTenbii:ocrb AJIH y ...;KBaHTOB 

npli HCII01Ib30BaHiiH CTiillbOeHOBhiX CU!iHT!iJlliSITOpOB COCTaBliSieT, OK OliO 5 · K3B) 

yCTaHaBJIHBaeTCSI pe31iCTOpaMH R 9 1:1 R 
9

, , a pes;tcropaMii R 5 li R 5 , 

KOMneHCaU!iOHHhlll oallaHC. 

ilorronH!lTellbHOe ¢opMnpoBaH!le KniO'IeBhiX !lMnynbi:::OB no aMnnliTYAe 

11 BpeMeHii npoBOAFtTCH B KacKa.nax T 1 11 T 2 rrpli rroMomu 'cooTBeTCTBYIO-

mliX Kaoenefi s.ailep:lKKil Cmrra PK). 

B KaCKaAaX lf>opMHpOBaHiiSI npe,nycMOTpeHhl AOIIOJIH!lTellbHbie KOHTpOllbHhJe . . 

BhiXOAhi ( "KOHTp,BhJX"), KOTOpbie ucnonb3YIOTCn rrpu Hacrpoii:Ke TIBA; 

B rrpeo6pa3oBaTene npuMeHnercSI Knacc!l'!ei:::Kan rpeXAiiOAHan KJIIQ'IeBaH 

C!iCTeMa IIapanneJibHO-nOClleAOBaTellbHOr'O Tl:llia (·B UCXOAHOM COCTOHHii.H AIIO

llhl, ill H. il2 OTKpb!Thi, a AliOA il3 ll3-3a Hanpn:lKeHiiH CMellleHiiSI•UC"' 0,5 B -

saKpbiT). TaK K~K B 6onbiii~HCTBe cny'!aeB 'lacrora cne.noBaH!iH Ha BhiXolle 

rrpeo6pa30BaTe1ISI HeBellliiHi, IIpliHYAHTe·llbHhlll. pa3pS!A HaKOII!lTellbHOll eMKOC

Tii B TIBA He npe.nycMOTpen. 

IlocKOJib.KY.¢1:13H'Ie.cKoe · BpeMeaaoe pa3peiiieH!le, KOTopoe MO:lKHO rrony-
. ~. ~; ' . ' 

'IHTb Ha COBpeMeHHhiX CUiiiiTiiJIJISIUHOHHhiX AeTeKTOpaX, KaK npaBHliO, Xy:lKe 

l00 'nee~; B II~pBOM y~li·Jl~TeJibiiOM KaCKaAe (Ta) 1iCII<JJib3y'eTCSI o5hi'IHhlll 

5m1o~np.Hhifi, a a~ ~6neiioii: rp~H3itcrop. Ilp11 aTOM arrrrapal'yp!Ioe BpeMeHHoe 

pa~peiiieHue rrpeo6pasoBa~enH O<?Taercn na rropn.noK ny'IIIIe 11 !lMeer. BeJIH'IHHY 

npllMepHo B 10 nceH:. C · ueJI.biO yny'!IIIeHitn JI!lHefinocru I 41 B Jlen!l sapMa 
. L ( L . : 

BKJIIO'IeHa liHilYKTHBHOCTb ~ ~> 
; 

cf>opMIIpOB8Hite Bh!XOAIIh!X Cltr'HaJIOB H yny'IIIIeHIIe OTHOIIIeHiiH CHr'HaJIIIIIyM 
. . . . ' ' 

ocymeCTBJISieTCSI npH nOMOIIIlt KOHTypa L2 C 2 B Kp!iTII'IeCKOM pe)K!lMe 
' I. ' ' l; I 

( Q0 "'+) . llJIItTeJibHQCTb Ha ypOBHe 0,01 - t Bh!X li lf>pOHT ,t lP clf>opM!ipO-, 

BaHHhiX liMIIYJlbCOB ( 't . •>> t BhiX 
onpe,neJISIIOTCSI IIapaMeTpaMII KOHTypa: 

4 

I 
I 

I 

t BhiX. 7,6 y LC 

¢. y LC 
~ 

ilnSI· nanbHefiiiiero ycuneHHSI CHr'HaliOB B TIBA np!lMeHneT 

JIIiHeHHhill yCitJlliTeJI~ IBf, B KOTOpOM npe,nyCMOTpeHa o5ma 

TeMneparypao.fi saBiiCltMOCTii ( R41 ) 

8KCIIep!lMeHTallbHaSI IIpOBepKa H 3KCII1IyaTaUIISI KOHBepTC 

ero BhiCOKYIO 1IHHSllHOCTb. ( IIHTerpaJibHaH HenuHellHOCTb Ha. 

60 H 100 HCeK He npeBhiiiiaeT ±0,3% :"" CM, puc. 3, 4 II 5- , 

0 ero .nu¢¢epeHUIIallbHOll Hell!lHe.fiHOCTU MO:lKHO IIOliY'IUTb II3 p 

TeMrreparypHaSI 3aBIIC!iMOCTb TIBA ( BMecTe c nune.ii:H< 

rrycKaHHH 17 I, 'Iepe3 KoTopyiO BhiXOilHhie · cnrHaJihi nocrynaiOT 

Hhlll 8MUJIIITYAHhlll 8H81Ilt38TOp) B TeMnepaTypHOM A!lanaso 

npeBhiiiiaeT 1Q-51°C, a AO 40°C - 2,5·10-4 1°C' (puc. 7), X, 

BeJIH'IHHhl lPH3l{'leCKOr'O BpeMeHHOI'O pa3peiiieHIISI 2 T I OT 

JlliaUa30Ha aMUJIHTYA BXOJlHhiX Cltr'HaJIOB C AOCT8TO'IHO xopo 

!Ill eM (eM. p11c. 8) onpe.nenSieTCH anepruefi E per~crpup 
-Y.. 

2r 1 "' 2r 0 E 

OcHOBIIhie napaMeTphi npeo5pasoBa renH npuBe.neHhi B np 

JIHUe • 

OcHOBHhie napaMeTphi rrpeo6pa30Baremi BpeMe!IH B aM 

1. flonSipHOCTb BXOJlHh!X HMnyJibCOB 

2. AMnJI!lTy.na BXOilHbiX !lMnynhCOB 

3, p a50'!He Aliana30!Ihl 

4. AnnapaTypuoe BpeMenuoe pasperneH!le 

5, I1 HTerpa1IbH8SI HeJ:tliHefiHOCTb 

6. TeMneparypaaH saBuCHMOCTb 

7, llOJir'OBpeM,eHH8SI CT85HnhHOCTb 

8. floJI.SipHOCTb BhiXO,O:HhiX lilviiiYJibCOB 

5 

e 
20 

1o-LJ 

ny'IIII 



111 . .ua!Ia II.a puc. 2, Bxo.u-

1a ' .n2a ' T.Ula 1 T.U2a 

MlleHCOUUSI aMIIliHTYllHOll 

ua · nx · pa6oThi npnnonnn-

ruupoKoM .Ul!II8Ml!"'eCKOM 

nbHOCTb nnst y ...;KBaHTOB 

c~cranmmT, oKono 5 ·Ksn) 

,eancTopaMn R 
5 

n R 5 a 

!Mnynbcon no aMnnnTyne 

H. llOMOIDii COOTBeTCTBYIO-

)n!IIITenbHbie KOHTponbHbie 

a HaCTflOHKe nBA~ 

~SI TpexnnonHa51 KniO"'enast 

ucxonH:oM cocTo51Hn:n nno

mst cMerueHnstoUc., 015 n -

~a c.itenonaHH51 Ha nbrxone 

Hll: HaKOllUTenbl!Oll. 9MKOC-

:Ie 1 Koropoe MO)KHO nony

op'ax, :Ka:K npannno, xy)Ke 
0 

) . ncnonbayeTCSI o6bi"'HbiH 

anriapa'I'ypHoe npeMenHoe 

nyqrue n uMeeTO nenu"'HIIY 

liOCTii 'I 4/ n 11en'n aapSilla 

[ke o~a6weHHR caraan/wyM 

~· n ¢po!IT y !\J .c¢opMnpo

rc51 mipaMeTpaMn: KO!ITypa: 

t Bb!X, "' 7,6 y LC (1) 

--
t rp. "' y LC (2) 

• 
LlnSI .uanbUefiruero YCIWeHHH CHI'Hanon B nBA llpl!MO!lHeTC51 CTaH.uapTHblll 

nn!lellHbrll ycnnnTe~b /S/ 1 B KOTOpOM npenycMOTpel!a o6ruag KOMrreHCaUHSI 

TeMnepaTypHoil aanncaMocTn ( R4 t) 

3KcnepnMeHTanhHaH nponepKa n sKcnnyaTaunH KolmepTopa nonTnepmwa 

ero abrcoKyiO nuueilHocT'b ·. ( nnTerpanb!laH nennneilnocTb ua nrranaaoHax 20, 

60 u 100 HCeK He npenbrruaeT ±013% :- CM, puc. 3, 4 u 5 - 1 a npe.ucTanne!Ine 

o ero nH¢¢epeuunanbHOH nennneilaocTn MO)Kl!O nony"'HTb na pHc, 6) •. 

TeMnepaTypaast aanncnMocTb ·naA ( nMecTe c mmeiluoii· cxeMoil npo...; 

nycKaHHH /7 I, qepea KOTopyiO BbiXO.UHbre 0 curaanbr nocTynaroT n MHoroKaaanh

HbiH aMnntiTYAHbril aHamraaTop} n TeMnepaTypaoM nnanaaoHe 15-30°C ae 

npeBbiiDaeT w-5;ocl a no 40°C - 2j5·10-4 /°C. (puc. 7), Xon ~aBUCHMOCTII 
BenH"'HHbl <lJ!i3ij"'eCKOI'O BpOMOHHOI'O paaperueHHH 2 r I 

nuanaaoua aMrrniiTYA nxonar;rx CHrnanon c nocTaTO"'HO x·opomnM npn5nn)Ke- 0 

nneM (eM •. puc. 8} onpenensteTcH sueprneil E perncTpnpyeMhrx "'acTnu: 

-!-0 
27

1 
... 2r 0 E 

Ocaonnhre napaMeTpbr npeo6paaona TenH npnneneHbl n npnno)KeHHofi Ta6-

nnue. 

OcHOBI!hre napaMeTpbr rrpeo6paaonaTenH npeMeiin B aMrrnHT·YAY 

1, nonstpHOCTb BXOaHhiX l!MrrynbCOB 

2. AMnnnTyna nxonnhrx uMnynbcon 

3. Pa6oque nHarraaoHbi 

4, AnnapaTypuoe npeMeHHOe paaperneaue 

5. I1nTerpanbHaH uenuueiluocTb 

6, TeMnepaTypHa51 aanncnMoCTb 

7 • .UonronpeM.enuaH cTa6nnbuocTb 

8. non.HpHOCTb Bb!XOllHb!X HMITynbCOB 

5 

oTpnuaTenbHaSI 

6onbme 100 MD 

20 1 60 1 100 uceK 

OKOnO 0 105% 

ny"'me 0 15%~ 

1o-4;oc (15-30°C) 

nyqrue 011%/8 "'aCOB 

'orpn~tarenbHast 



9. AMIIIIIITyAa BbiXOA HbiX llMIIYIIbCOB 

10. l.Jncrro TpaH3IICTOpOB 

MBKCo 10 B 

6 

'·· 

_nnreparypa 

1. M. Bonitz. Nucl.Instr. and Methods., 22, 22 (1.963). 

2. M • .llpa:>KeB. IlpenpnHT OUHU, P-1997, · .lly6Ha, 1965. 

3 •. W. Meiling, F'. Stary. Nanosecond Pulse Techniques, Berlin, 1969. 

4. 10. AKHMOB, M • .llpa:>KeB H ap. Bbrcrpoaeiicrnyromasr sneKrpoHHKa ansr 

perncrpaunn sraepHbiX qacrnu. AroMn.saar, M., 1970. 

5. M. ,llpa:>KeB, C. Ilap:>KHUKHii. IlpenpHHT OUHU, 13-4604, .lly6Ha~ 1969. 

6. M. ,llpa:>KeB. IlpenpHHT OUHU, 13-5174, .lly6Ha, 1970. 

7. M • .llpa:>KeB. IlpenpnHT OUHU, 13-5172, .lly6Ha, 1970. 

PyKonnch nocrynnna B H3AarenhCKHii OTAen 

3 HionH 1970 roAa. 

6 

I 

~-

. ' 

I 

I 

~ 

Pnc. 1. EnoK-CXeMa nBA. 1 II 4 - BXO.[IHhle cjlopMnponarenn c 
~ ai71nnnry.nHoli aanncnMocrn; 2 . H 3 - cjlopMnponarenn KniO•teBhiX 

fl31 H fl32 - KOpOTK038MKHyThie Ka6enn, OIIpe.nenSIIOUlUe pa60'IH 
C - H8KOIIHTenbH8SI eMKOCTb; 5 - TpaHCcjlOpMaTOp HMIIeAaHCaj 

Typ ~OpMHpOB8HHSI Bb!XOAHbiX HMIIynbcon; 6 - nnHeHHhili yc~nHT 
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MaKCo }Q B 

6 

~. 22 (1.963). 

6Ha, 1965. 

;hniques, ;Berlin, 1969. 

IOIIIBH aneKTpOHHKB /l.llSI 

M., 1970. 

18-4604, /ly6na·, 1969. 

'ina, ·1970. 

'iJia, 19.70. 

bCKHlt OT.Qe.1 

I 
I 

I 

1 
i 
l 
i 
l 
i 

·l 
i 

Pnc. 1. EnoK-CXeMa. nBA. 1 II 4 - BXO/lllble ljlopMIIpoaarenH c KOMneHC8UIIeii· 

--:-adnniiTYilHOii 38BHC[!MOCT1ij 2 II 3 - ljlopMIIpOB8T9llli IWIO'I9BblX IIMnynbCOBj 

fl31 li fl32 - KOpOTK038MKHYTbl9 Kaoen11, onpe/lelll!IOIUI!e pa60'III9 lUI8n830Hblj 

c - aaKonarenhHall eMKOCThi 5 - rpaacljlopMarop HMne.Qaaca; L 2C2 - Kon

ryp ljlopMIIpOB81llill BoiXOJlHbiX HMIIynbCOBj 6 - naHeiiH.blll ycnmlrenh. 
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P11c. 3, 3aBHCI!MOCTb aMnnnTyJ:tbi BbiXOJ:tHbiX CHI'HanoB nBA OT 38J:t9plKKH B 

OAHOM ns BXOJ:tHbiX xaaano5 npn pei'ncrpauf!n yy -coB!IaJ:teHnA or 
6° Co J:tnll 

):lllanasona 20 acex. 
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Pac. 4. '3aaHCHMOCTb al'.mnHTYllbi Bb!XOliHbiX CHI'Hanoa nBA .OT aaneplKKII 

B OliHOM H3 BXOliHbiX KaHanOB UpH pei'IICTpaUHH yy -COBilalleHHH OT 60 Co 
nmi nnanaaoaa 60 HCeK. · 

10 

1Zfl 
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c
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N.!t/AA MK;A 

-~ .A/lA RAj 

-100 

"' "" ' 
IJO 
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60 
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40 

,"'-
20 

. 
0 20 40 6IJ ' 

Pnc. 5. 3aBRC?HMOCTh aMnn!fTYJlhi BhiXOJlHhi.X cnraanoB riB 
B Oi:tHOM R3 BXOJlHbiX KaHanOB. npR. pei'IfCTpaURif YY -CoB: 

JlnR JlRanaaoaa 100 HCeK. 
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Puc. 5. 3asucuMOCTh aMnnn:TYllhi BhiXOllHhi.X cn:rHanoB DBA oT aanep)KKH . . . 60 
B oi:tHOM H3 BXOllHbiX KaHanOB. npn:. perlfCTpaUHH YY -COBU8ll9HHH OT Co 
nnR nn:anaaoHa 100 aceK. 
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