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11ccnenoBaime ynpyroro pacceSIHHH aneKTpoaoB npoToHaMH aa Manbte 

yrnbl naeT B8)KHYIO HH!j!OpMau'JfiO 0 nOB9Jl9HHH aneKTJJH'i9CKOI'O !jlopM!jlaKTOpa. 
1 .... ,.. '- • 

npOTOH8 B o6naCTH 'ManhiX nepeJlaBaeMbiX HMnynbCOB H no3BOnSieT CJlenaTb 

npHMbte saKn!O'le~nH o .panliyce irpoToiia~ C aTott uenbiO 6bmo npoBeneao 

nccnenoBanne TaKoro·, npouecca· ua· aneKTpOUHOM xcKopnTene EpeBaHCKOI'O 

!jln3H'i9CKOI'O HHCTHTyTa j 1/ • .. 

BnoK-CXeMa ycTSHOBKH . npHB~~eaa ua. pnc:' 1. BuyTpeHHHfi ny'IOK aneKT-

pouo~ npoxodnT '!epe~. roHK~IO ..• noll~::mineuoBy~ MHW9Hb .. I 21. npo~OHbl ~T
Jl8'IH, BbmeTaiOUlHe· non·yrnaMn;. 6nH~KHMH.•K .80°,' perHCTPHPYIOTCSI nony

npoBOJlllHKO~b!MH ~eTeKTopaM~ /3/~· CneKTP2MeTpn'IecKnfi TpaKT nnH ne'reH:

Topa COCT~HT ~3 npenycn'irnTeng (. n:Y,. ) • nluiettuoro ycHJIHTeng ( . nY ) H 

· nnuettuoro nncKpnMnuaTopa ( fl.ll). 
J1sMepeHH9 cneKTpOB npOH3BOJlHTCSI llBYMSI aMnJIHTYJlHblMH 8H8JIH38TOpa.:.. 

MH, naMSITb B K8)KJl0M H3 KOTOpbiX pa36HTa Ha 'i9Tb!pe rpynnbt. Pa36HeHHe 

ocymecTBnHeTCSI KoMaHJlHbiMH cnruanaMH co cMecnTemt, co6nparomero cnr

uanbt c '!eTbtpex KauanoB B onay nnunro. B pesynbTaTe ncnonbsyeTCSI TOJib-:

KO OJlHH aMnJIHTyJlHbiH KOJlHpOBUlHK 0 H K8)KJlOMY Jl9T9KTOpy OTBOJlHTCSI CBOH 

'!eTBepTb KauanoB~ AuannsaTopbi ynpaBJIHIOTCH cnuxponMnynbcaMH oT ycKo

pnTenH, KOTOpbte cnenyroT c 'lll:CT;To~. ceTn. C6poc ny'!Ka '!aCTHU ua MHWeHb 

JlJIHTCSI OKOnO OJlHOH MHnnHCeKyHJlblo npnMepHO B T9'!9HH9 8 TOI'O BpeMeHH 

aaannsaTopbt npnunMaiOT. cnruanbt c neTeKTopoB. B !jlopMnpoBaTene ( cf> 
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Pnc~ l, CxeMa onhiTa no nccneAoBaHnro ep - pacceSIHnn, 
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rrpe.nycMoTpeHa perynHpOBKa .nnHTenbHOCTH. H sanep)KKH yrrpaBmnorrmx cHr 

HanoB. 3To rrosBommT Bbi5paTb Han5oJ!ee 5naronp~srTHbie ~HTepBanbr BpeMe 
• > ~ ' '·· -' : ---. -·· •• • ·' • 

HH nnsr perHcTpauliH qacTnu H, oT5pocn,Tb; yqac~Kn' -~- 5onhr'nHMH noM exaM 

oT BbiCOKO'IaCTOTHbiX · reHepaTopoB 'ycKopHTensr, a. TBK:lKe OT cocenHHX MH 

meHefi rrpH pa5oie' ~ rrapanne'nbHOM·· pe:lKHMe. :- ~- · - ·• . -:• 
. . .. _,..~ .... ~ -· . . .. 

0TnH'IHTen'ba"oli~oco'5eHH.OCTbiD~~ aKcnepiiMeHTa -SIBnReTCH O'IeHb BbiCOKH 
. i ~ . -- . , f 

ypoBeHb ¢oHa OT" 'M:HllieHH ... B~ o6nacTn ''8HeprciJ3i.lneireiiui("_Hli:H{e O.OHOI'O MaE 

ITo¢oHoBbiM HMhynbcaM Ha aKpaHe ocrinfmo~pa~~-. ·rron~nro'IeHHo~o K Bbixo.n 
• • • " ; ; • '··-!;, . '._......... . ' ' ! • 

nHHeiiHoro ycHnHTensr, y.no5Ho Ha5monaTb sa pa5oToii iycKopnTe.nsr H M'nme 

HH H .. ~cTaHaBnHBSTb . aeoGxo.QHMyro ~H~eHCHB~OCTb ~ nyqKa a~eKTpOH~E . ,_- -, . . . .. 
··cymecTBeHkbiM B aKcrrepnMeHTe _5huio BBeneHHe nimeiiHbiX bncKpHMHHa 

• >' • • '. • ' i . ' __ ,:, .• , .... :' . . 

TopoB, 5es KOTOpbiX aHanHsaTop cHnbHO .rreperpy:lKancsr, Bi pesynbTaTe . qer 

ITOKasaHHSI OCTa~anHCb B o5naCTH Mnah~~~' Kaaano·B·, .. a~rion~SIBlliHX~SI ljJoHOBbl 

'Mn HMrryn~;,caMH,i ilHcKpHMHHauHsr HMrryrihcoB · o5ecrre'IH~~ HopManbHbiM pe:lKn: 
• • • • ' ~ •. '•·, • ' I . ~ ;,_ 

pa50Tbl aHannsa~opa .:. IIpHMepHO OAHH HM!lynbC 38 . UHKn, Ba)KHO, ·.'ITO AHCKpll 

MHHaUHSI UpOH3B~.QJnaCb nepe,Q CMeCHTe~eM, HHa'Ie ~03pocnH 5hl aMIInHT;.O 

Hbie HCKa:lKeHHSI: H3-3a Hano)KeHHSI !jJOHOB~IX ~ lliY,MO~biX. HMIIy~~COB pa3Hbl 
•. ,,._,-,_.. '· 

KaHanoB, 
t -

B aKcrrepnMeHTe rrpHMeHsrnHch neTeKTopbi pasHoii nnoma.nH H TonmHHb 

CyuiecTBeHHbiM 5bino Hcnon6soBaHne itnHHHbiX neTeKTopoB ,-: 40xl0:MM. I1s 

I'OTOBneHHbie ll3 Kpe~HH:SI' n -T~II~ ~: YA~~b~,~~~·• b~~~OTHB~eH~e~ : p. = 6 KO~ 
8TH 'JleTeKTOpbl npH HaiipSI)KeHnir 350B'' HM~nll :Ton~nHy o;s MM; 'ITO'-COOTB9TCT 

BoBano .npo5ery:rrpoToHoB c ~H~prHen'·o~ono 11; MaB, Pe~ynn~oB~a minpmi<e 

HHSI. Ha i :OeTeKTopax' ri~OII3B0Jllf118Cb' B' HSMepiiT~~hHOM sarie;' I'Jle .. HaXOJlHllC 

I . llCTO'lHHK. nH'TaHIISI ll BCSI : OCTBJibHaH annapaTypa,·;KpOMe npe)lyCHllliTeneii. :CBSI3 

c' neTeKTopaMit ocymecTBnS!nack. no aKpilii'np'oP.aHHbiM'fi'pci~~nili,',i,' ifa:..a·a. n'o~~e 
/;~-- },-,.~. '· '· ' • .- ,.,-, • ,•: ~- ••• ~:.-•• _-:,· ••• ~~·~-: < ..... ;: ·;':~'- ~-:~·-

OT JlefiCTByrolllero yCKOpHT911SI IIpllllinOCb OTKa3aTbCSI- OT BbliipSIMIIT911SI1 IIOJlKlliO 

'leHm)io K ceT~', II rrepeft,TH K . IIIIT8HIIIO o'-i' 6~T1'peii·, 
ilnsr' 8Tor6. 5bm IISI'OTOBlleH 'npn66_p· C JleCSITbiO I.IH.OllBHJlyanbHbiMH Bbl 

xonaMII H cTyrreH'IaTbiM naMeHeHHeM Hanpsr:lKeHnsr c necsrTbiO nono:lKeHHSIM 

( ~ti': p~-c~ 2r: Ba~Ho; ~.rri Hcnonba·os~H · ~~5op He5~~bm~~· 5aTapen. ~: oTcyicT 

Byei"~'~n:.ieci~n nenHTenb; IIOTp~6n~HlHol .TOKa ·qepes KOTOpbiM npHBOJlHn~ '6 
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npellyCMOTpeHa perymrpOBKa llnliT9JlbHOCTH H 3~/lep>KKH ynpaBJIHIOIUHX CHI'-" 

HaJIOB. 3To ll03BOJIH9T Bb!6paTb HaH6o~ee 6naronp~siTHbie ~HTepBaJibl BpeMe.;. 
: >"•. -. ~~ • ·; ·-. . .-" ' • \' .• 

HH llJIH perHcTpauHH qac.f~u H oT6pocwr~:.. yq~cTKH' c 6on~:.nmMH noMexaMH 
. . ; i . . I ' ; ; ' ~ , . 

OT BbiCOKO"'8CTOTHbiX'reHepaTOpOB 'ycKOJJHT9JIH 0 a:TaK>Ke OT COC9/lHHX MH-

III9Hei1, npH "pa6oie' ~'-~ap~nnen~H:~J pe~HM~. • • 

0TJIH"'HT~nhH,oif- oco6eHHOCTbiO · 9KCrrepHM.eHTa···RBJIH9TCH 0"19Hb BbiCOKHfi 
. . .•• - ,. .... ··-··" • .. . . j 

ypoBeHb tPOHa OT- 'M'xillie'an'"B ;6naCTH SHepr'oBhlnEme.iiull:-a:ii>Ke .0/lHOI'O M 9B.' 

ITo 'tjlo~O~b!M 'HMhynb~aM. Ha 9KpaHe OC~H~Jib~p~~~-, i.ll01l~~IO"'9HHO~O K BbiXOilY 
. . . ., " :-. -.. ·~· ~-- . . . - .· 

nHHell:Horo ycnn~TenH, yllo6Ho Ha6nrollaTb sa pa6oToll: lycKopHTenH H MHIIIe-

HH H ycTaHaBJIHBaTb . Heo6xollHMyro HHTeHCMBHOCTb ·'ny~Ka sneKTpOHO~ • 
. •'·Cyiiie~T~e-Hk'brM B ~~cnepHM9HTe 6~rJ~ B~elleHir~ :JIHHenHb;X ·:hHc~pHMHHa

T~poB, · 6ea KoTJphrx :aHanH~~T~p c~nbHo .:neperpy;;<;;;.nc~, B~ peayni:.TaTe qero .. 

noKa3aH~H OCTa~aJIHCb B; o6naCTH Mn8AIIIH~ KaHanb~, aaAonHHBIIIHX~·H tPOH~Bb!~· 
MH HMnynbcaMn.lllHcKpMMHHauHH HMny~~coB o6e6ne"'H~~ aopMan'bHbiit p~>KH~ 
pai5oTbl aaanHaai~pa - ripHMepHO 0/lliH llMnynbC aa:·uHKJI. B~~Ho, i"'TO llHCKpH-

~. . l . : . ' ' 

MHH8UHH npOH3BOilHJ18Cb nepell CMeCHTeneM, HHB"'e.B03p0CJIH 6~ 8MllJIHTYil-

IIbl9 Hc~a>KeHHH im:i:..aa aano>KeHHH tjloaoB~rx H IIIyMDBbiX.H~nynbcoa paaHbiX 
• • ~ ,. ·; <.' :~ ' ~ 

... i .... "" .... ,.: . .. 
B '.· 9i<cnepHMeHTe npHMeHHJIHCb lleTeKTopbr paaaoit nnoiUallli If TOJIIIIliHbi. 

CyiiiecTBeHHbiM 6biJIO Rcrron~:.aoBaHHe llJIHHHbiX ·lleTeKTopoB ~ 40x 10. M~. H3-
roToaneHH~ie ~~- KpeMH~:H n -THira c: ylle~b~·~~~} ~-~-~~6Tria~~~n~~': ~ ., = 6KoM, 

9TH' ll9T8KT0Pbl 'npH Hanpsr>KeHHH 350B : n~eJIH : TOJIIIUIHY 0;8 MM,: 'ITO 'COOTBeTcT...: 

BOB8J10 npo6ery npoTOH~B c a~epr!i~it O~OJIO 1 t:~Maa'.' PerynnpOBKa; aanpmKe;;..; 

HHH · aa ·JleTeKTopax npoH3BOilHnacb · B; HSMepHTe.ni:.aoM'· sane; rile ~axoiliuicn • · 
HcTo~m& 'rmTaHHH i:r BCH ocTani:.aasi '• annapaTypa; ;KpoMe ·npellycn'im-T~neit~ Gaga!,' 

c n'eT~KTopaMir ocyiiiecTBns!iiacii rio aKi)a'iili'#osi.;'HH'i,iM' nposollaM~'.i13'::_;£i:: n'Oi:iex; 

oT il~ticTByromero ycKopHTenS:i npmimoc~ oT~a3~-i-hcs!~ oi ~~:l,mp~MnTe:m·,', nollKniO.:.-''' 

qen!loro 'K cein:'n 'nepellTnK :nui~aHro:'oi'6~~~p~ti', 
. " :· Ji1~' ~~g]:.i) 6b;Jl~ira~O;O~J1eH 'npn5bp'b -ll~b~.T~~ _HHilHBlillyan~H-blMH Bbl-

• : • • . >" ' - " : • ~ ': 

XO/l8MH H CTyll9H"'8TbiM H3M9H9HH9M HanpH>K9HHH C ll9CHTbiO llOJIO>K9HHHMli 

( ~M) pnc.~- 2) '; · B~>K:Ho, 'lTd ~c;non~d~~aH it~6op -~~5o~~:.~lr~: 5~Ta~~ll: n: o~c;TcT
BieT o~n~~~~~it ll~1ilH're~~;·'noTp~6ii~ni;~ 1'io~a qepea~ 'xoTopbrit ~~~sorii~~· '5br 
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''-PJic. ·2. 8n~KTp;R'IeCK8SI CXeMa 6noxa IIRT8HRSI neTeKTOpOB. 

K CHJlbHOMy,- COKpameHHIO cpoKa CJly)!(Obl 6aTapeH:; ToK · C8MHX neTeKTOpOB oJie-. 

B9JlHK · -;·:2-4. MK8 · IIpH KOMH8THOH TeMrrepaType ;U HH)Ke MHKpoaMnepa,. ecnH 

nenaeTCSI. oxnalKneHHe cyxnM, JlbllOM.c Cxa'IKH aanpSI)KeHHSI, B03HHKaiOmne ,B 

MOMeHTb~. riepe~~IO'IeHHSI1 llJl~ j:l9T9K'!f>P8 . H npenyc_HnHT9JlSI He OII8CHbl 1 IIOTO

MY 'ITO IIOCTOSIHH8SI BpeMeHH uerrH IIHT8HHSI Ha BXOne.neTeKTopa .cnenaHa noc-
,;· • • "'..... • '·' • + . ' , •• . . ' ' ~ , -. • '- ' ~ ;_ • ' • • . • 

TaTO'IHO 6onbmoil: - oxono cexyH.O.bi •• Ha pnc. 2 naot5pa)KeHa cxeMa TOJlbKD 
~ I ,c ' , ' " • • , ; ~ ' ~ ' ' ' ; -~ ·, ' • " ' , ' ' 

onHoro KaHana, OCT8JlbHbi9 - aHanorH<JHbi; BepXHSISI '18CTb 1 • OTHOCSIIIl8SICSI K 
' ~' • > t .! 'f 

BOJlbTMeTpy H MHKpoaMrrepMeTpy, HBJ1SI9TCSI oomeil: llJlSI BC9X K8H8Jl0BI coenn-
'. . ' ' ,. . . • ~' . ,. . . • ' .·' i '·" . 

HSIIO:uinxcSI a TO'IKax A. s n a. 
. . I '~ •: , . · . c- • - ; .• ; ·~ 

EMKOCTb noaepxaocTHI):-6apbepaoro 
·-; ·\ ' 

n~TeK~opa ot5paTHO rrporropunoaanb~ 

llnH .pat5oTbi. ynot5ao nMeTb TaKoii Ha npHJ10)!(91IHO~MY K HeMy H8IIpSI)KeHHIO. 
.':-' ~ < •.•• 
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rrpenycannTenb. BbiXonaaSI aMrrnnTvna xoToooro cnat5o oearHov 

H9HHe BXOllHOH eMKOCTH, .COCT8BJlSIBlli9H B HallieM cnyqae 100 

Tpe6oBaHHIO ynoBneTBOpHeT cxeMa, npencTaBneaHaSI aa pnc. 

C OOJlblliHMH eMKOCTSIMH B CXeMe HCIIOJlb30B8H rroneBOH Tp8H3HI 

xpyTnaaoil: ( TIS -75 nnn KTI:-302). OTnH'IHTenbHOil: ocot5ea 

cexunn rrpenycnnnTenSI ( ~ - T6 ) HBnSieTcSI npnMeHeHHe B xa• 

xn SI'Ieil:KH aa nayx TpaH3HCTopax ( _ T 4 H T 6 ) · ; o6nanaiOmE 

HbiM axonHbiM corrp.oTHBneaneM · 141 •. Tiocnenaee nocTnraeTcSI 

JlOlKliTenbHOH oopaTHOH CBSI3H C Bb!XOll8 SMHTTepHoro IIOBTOpH· 
. . 

sMHTT.ep T4 qepea corrpoTHBneane R = 27 KOM. 3To .noaBt 

oqeab BbiCOKHil. :Kos¢cjmuneHT-.ycnneHHSI npn paaoMKHyToft o 

(nopSI.O.K8 104).npaKTH'I9~KH rrpH JllOOhlX TpaH3HCTOpax B CE 

MOCTb aMIIJlHTYllbl' Bb!XOllHb!X HMIIYJlbCOB OT BXOllHOH eMKOC1 

pnc. 4~ Tipn oTcyTCTBHH ot5paTHoil: CBSI3H. ( R. = oo ~ ) BbixonHa 

yaenn'leHneM · eMKOCTH nanaeT, B onTHMBJlbHOM cnyqae · ( R 

38BHCHT OT,eMKOCTH H1 H8KOHeU, rrpH O'leHb rnyoOKOll O( 

( R = 12 t:oM)_ c ·yl3e;rili-.IeH~eM eMxocTn aospacTae'I'· _3To Be 

a6coniOTHaSI aenH'IHHa axo~Horo conpoTHBneanSI ~I'Ieil:xn T 4 

cH Meabme Bbixonaoro corrpoTHBneanSI. xacxana c _ot5meil: 6as1 

K03¢lPHUH9HT ycnneHHSI OTP_H~8T9JlbHbiM H t:JPHBOllHT. K pOCTy. 

JlHTYllbl C yBeJlH'I9HHeM. eMKOCTH. C SMHTTepaoro IIOBTOpHT91 

eTCH cnraan c xopoT;r<HM ¢poHTOM nnS! cxeMbl. COBrraneHRH. 

BTopas! cexunH npenycnnnTenH ( T7 - T iJ ) npenc 
,"" "' "···· 

naoil:xy c ot5paTHOi1: CBSI3bro no aarrpSI)KeHHIO; 11MrrynbCbi nef: 

npenycnnnTenb _mmeil:ao _no. a·MrrnnTynb( :t_ 6a;. HH'~e~p.anbHas 
ae npeBbiiDaeT 0,1%. 

3aBHCHMOCTb cot5cTBeaaoro paapem~HHSI ycnnnTenbH 

BXOllHOii eMKOCTH npnaeneaa H8 pnc. 5. Tipn. aTOM B OCHOBHC 
/5/ . . . . 

pn'leCKOM ycnnnTene THrra YCT -1 nocTOSIHHbie ¢opMnpoB 

nn rn = 0,2 MKCeK H rn = 0,5 MKCel(. Paspeiiieane npn 

paBHSieTcSI 7 xaB nnH TIS - 75 n 11 KSB itpn ncnonba: 

7 
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lUI JleTeKTOpOB, 

; '. ' ' 

~OK: C8MHX ·JleTeKTOpOB He

l!H)!{e MHKpoaMnepa, . ecnn: 

p.H)!{eHHSI1 B03HHK8lOIUHe _.B,: 

r,nH_TenSI He onacHbi 1 naTo;: 

:_e . JleTeKTopa :cnenaHa . JlOC

aof5pa*eHa . cxeMa . TonhKo. 
r;. • < • < • ' • ,- - \ • ~ 

'i.II '.'18CTb1 OTHOC.II!U8.1IC.II. K 
·"- 1 _ ... ;.; 

... 
a o~paTHO nponopun:o~n~:. 

OTbl YJlOOHO HMeTb TaKOli 
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npeJlYCHnHTenh, BbiXOJlHa.H aMnnn:Tvna K·oToooro cnaf5o oearuoveT Ha n:aMe

HeHHe BXOJlHOJ.i eMKOCTH1 .COCTaBn.HBUleJ.i B HameM cny'lae 100 t- 200ntjJ, 3TOMy 

TpeooBaHHlO YJlOBneTBOp.He:r cxeMa, npe)l.CTaBneiiHa.II Ha pRe, 3, nn.H paooTbl 

C f5onblliHMH :eMKOCT.IIMH B CXeMe HCITOnb30B8H noneBOJ.i Tp8H3HCTOp C Bb!COKOl!: 

KpyTHSHol!: (, TIS -75 HnH KTI-302). OTnH'IHTenbHoit ocooeHHocTblO nepBol!: 

ceKun:n: npeJlycn:/m.ren.H ( T1 - T 6 ) • SIBnS!eTc.H npn:MeHeHn:e B Ka'leCTBe aarpya

KH gqel!:KH Ha JlBYX. Tp8H3HCTopax ( . r 4 . 'H T 6 •. ) ; of5na)laiOIUel!: oTpHuaTenb-

HbiM BXOJlHbiM conpOTHBneHHeM. / 4 /. TiocnenHee 'JlOCTHraeTC.II. _BBeneHHeM no

nO)!{IITenbHOl!: of5paTHOl!: CB.II3H c Bb!XOJla 9MHTTep~oro 'noBTOpH~eng ( T 6 ) 118 

aMHTTep T4 qepea conpoTHBneHn:e R = 27 KoM, 3To noaBon.HeT . nony'IHTb 

O'leHb BblCOKHH K08tPtPHUH~HT.· ycHneHH.II llpH paaoMKHyTOH of5paTHOJ.i CB.II3H 

(nop.HaKa 104) npaKTH'IeCKH npH nJOOhlX TpaH3HCTOpax B ceKUHH, 3aBHCH

MOCTb. aMnnHTYJlbl BblXOUHb!X' HMnynbCOB OT BXOJlHOli eMKOCTH ·noKa3aHa 118 
' . ' ' . ' . -

pHc, 4, TipH OTCYTCTBHH of5paTHOl!: CBsi3H ( R = 00 • ) Bb!X0Jl~8.1I aMnnHTyJla C 

yBenn'lel!neM eMKOCTH · na)laeT, B ·· onTn:ManbHOM cny'lae ( ·· R = 27 KoM) He 

38BHCHT OT eMKOCTH H1 H8KOHeu, llpH O'lel!b rnyf50KOfi of5p8THOfi CBSI3H 

( R .,; l2t:o~)_ c yBennqea~eM eMKocTn BoaracTaeT. 3To BoaHnKaeT, KOrAa 

af5conroTHa.H BenH'IHHa Bxoillloro conpoTHBneHHSI ~qel!:KH T 4 , T 6 CT8HOBHT-; 

c.11 Mel!cme BbiXOJlHoro conpoTnBneHHSI. KacKana c of5mel!: f5aaol!:, 'ITo AenaeT 

KOatPtPH.UHeHT ycnnel!H.II OTpHUaTenbllbUA H llpHBOi:tHT K pocTy. BbiXOJlHOit aMn

nHTYJlbl c yBenH'IeHneM. eM:KocTn. C 9MHTTepl!oro noBTopn:Ten.H T5 CHHMa

eTc.H CHrl!an: C KOpOTKHM tPPDHTOM JlnSI cxeMbl .. COBIT8Jlel!Hl!:~ 

BTopa.H ceKUHSI npe)wcnnnTen.H ( T7 - · ! 1 i ) I1PencTaBn.HeT co6oit 

JlBOHKY c of5pa~~ofi. C::BSI3~Jb no Hanp~)!{eHHro.11MnynbCbl, nepeJl(llOTC.II qepea 

npeAycnnnTenb nnHefiHo .. Jlo_aMnJniTYJlbi ·:!:.. 6B; Hl!Terpanhlla~ Hennl!efiHOCTb 

11e npeBbimaeT _0,1%. 

3aBHCHMOCTb COOCTBel!HOro·paapelli~:!HH.II ycHnHTenbl!OrO Tp8KT8 OT 

BXOJlHOH eMKOCTH npHBe)lel!a Ha pnc. 5, Tipn: 9TOM B OCHOBH.OM .. cneKTpoMeT-
/5/ ... · ·" 

pn:qecKOM ycn:nn:Tene Tn:na YCT-1 rwcTo.HHHbie tjlopMnpoBaHHSI cocTaBn.H-

nn: Tn: = 0,2 MKCeK H TJl = 0,5 MKC€J'K. 'Paapemenn:e .npH eMKO.CTH l00ntjJ 

paBHSieTc.H 7 K8B AnSI TIS - 75 n. 11 K:;lB npH HcnonhaoBaHHH KTI302, 
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B uenoM paspemeane onpeJlensieTCSI npenMymecTBeHH_o JleTeKTOpoM u cocTaB

nSieT 60 KaB• Pnc. 6 nnmocTpHpyeT cneKTp oT a -ncTO'IHHKa, COJlep*ame-
• • • J 

ro aa6op miHIIil:. B o6nacTII 5,3 f- 8,8. M aB. 

He6onbmoe pasniiqne BO BpeMeHn co6npaHHSI sapHAa JlnH a -'l:acTnu n 

npoToHoB, nMeroiiiiiX npn OJlHHaKoBoil: aneprHII pa3Hbie npo6ern, · B npn!Ju~ne 

MO)!(eT llOBniiSITb Ha Kann6pOBKY, ecnii c<f>opMIIpOBaHHbie HMnynbCbl KOpOTKII, 

B noBepXHOCTHo-6apbepHhlX JleTeKTopax 90% sapSIJl8 co6npaeTCSI 38 BpeMSI 

T == 2,3 p.HceK~ B nameM cnyqae T == 14 aceK, 'ITO 3HB'IIITenhHO MeHbiiie 

Bhl6paHHOil: llOCTOSIHHOil: JlH¢¢epeHuHpOBaHHSI (0,5 MKCeK), H npn OJlHOil: II TOil: 

*e aneprnn. a .,-:'l:aCTHU n npoTOHOB aMnnnTyJlbi cnrnanoB JlOn)!(Hbi 6hiTb paB

Hhi. 3To 6binO llOATBep)!(JleHO 8KCnepnMeHTanbHO. B OllbiTaX Ha aneKTpOCTaTH-
' ,, . . . 

qecKoM reaepaTope, rAe periicTpiipoBanncb npoToHhi c nsBecTaoil: aneprneil:. 

B o6nacTn 5 -t 9 MaB. 11sMepeHHSI npoBOAnnncb npn Tpex nocTOSIHHhiX AH¢4Je

peHu1IpoBaHHH: 0,5, 1,0 H 3,0 MKCeK, H Jl8nii AnSI a -'18CTHU II npOTOHOB 

coBriaAaromne ( B npeAenax 30 KaB) pesyrihTBTbi. 

11ayqeane nnaeil:HOCTII annapaT!Phl H ee Kanii6pOBK8 npii HBCTpOil:Ke 

ocymecTBnHniiCb c noMOIIIbro reaepaTopa aapHJla, nso6pa*eHnoro aa pnc. 7. 

feaepaTop BhmonHeH Ha pTyTHOM ··pene·. 3apSIJl nocTynaeT aa npei:tycnnnTenb 

qepe3 aTanOHHyro eMKOCTb, BMOfiTHpOB8HHYIO B AennTenb HB BbiXOJle reHe

paTOpHOI'O Ka6enH. Bennqnaa a~pSIAa 's~AaeTCSI rennnoTo~, KOTOpbiil: :'aeTpyA

HO OTKann6poBaTb B a6conroTHhlX eAIIHHuax aaeprnii, ecnn npoBecTH OAHO-

BpeMeHHbie H3MepeHHSI C a -IICTO'IHHKOM, o6nyqaroiiiHM JleTeKTOp,- llOAKniO-

'l:eHHhiil: K BXOAY npeJlyCnnnTenSI, 

feaepaTop sapSIAa ncnonh30BancSI ,TaK*e AnH nsMepeHHSI myMa npeAycn

nnTenn nyTeM cpaBHeHHH Ha aKpaae oc~nnnorpatlla aMnnnTyA nMnynbcoB reae

paTopa n myMoB. Tipn aToM ocunnnorpatll cnaxpoansoBaixcn myM.OBbii.m Bbi6po

caMII, a aMnniiTYJlY IIMnynhCOB reHepaTopa yMeHblliBnii AO COBllaJleHH~\C 

aTIIMH Bbi6pocaMn; noKasamin nnM6a rennnoTa, oTKanii6poBaHHbie npeABapii

TenhHO c npnBneqeaneM paAnoaKTHBHoro npenapaTa, cpasy *e JlaBann 3Ha'le

HIIe myMa B KIInoaneKTpoHoBonbTax. MnoroneTHHH npaKTIIKa noKasana, 'ITO 

T8K8SI MeTOAHKa II3MepeHIIH lliYMOB OTnHqaeTCH llpOCTOTOil: II onepaTHBHOCTbiD 
- ' 

II nosBonneT H3MepSITb paspemeane aa ypoBHe 1 KaB, ecnu OTKann6poB~Tb 

10 
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:HHO )lGTGKTOpOM H COCT8B

~ -HCTO'IHHK8 1 COJlGp>!<aUie-

~ sapRna nnR a -'laCTHU H 

3Hbie npo6erH, B npHHuHne 

.aHHb!e HMnynbCbl KOpOTKH. 

•Rna co6HpaeTCR sa BpeMR 

'ITO 3H8'1HTGnbHO M9HbUie 

1KCGK) 1 H npH OJlHOii H TOii 

IrHanoB nomKHhi 6hiTb paB

onhiTax Ha aneKTpOCT8TH

)Hbl C H3B9CTHOii 3HeprHeii 

m Tpex nocTORHHhiX nwp¢e

a -'18CTHU H npOTOHOB 

anH6pOBK8 npH H8CTpOJiKe 

~so6pa>I<eHHoro Ha pHc. 7. 

•CTynaeT Ha npenycHnHTenb 

enHTenb Ha Bhixone reHe

nnnoToM, KOTOphlii 'HeTpyn

rHH1 ecnH ITpOBGCTH OJlH0-

!8IOUIHM )leTeKTOp; ITOJlKniO-

H3MepeHHR wyMa npenycH-

8MITnHTYJl HMnynbCOB reHe

f30Bancg UiyMOBb!MH Bb!6po-

9Hblli8nH no coBnaneHH~ c 

·_TK~nH6pOB8HHbiG npe)lB8pH

a, cpasy >~<e naBanH sHa'le

IR npaKTHKa-noKasana, 'ITO 

JOCTOTOii H onepaTHBHOCTbiO 

K3B1 ecnH OTKanH6pOB8Tb 
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reHepaTop B ananasoHe HnsKnx sHeprnfi, nonhsyHcb raMMa-ncTo~HnKoM n 

repMaHHeBbiM neTeKTOpOMo 

llnH onepaTHBHOfi Kann6pOBKH H nepnonn~eCKOH npoBepKH nnHefiHOCTH 

n cTa6nnbHOCTH amiapaTypbi Ha neii:cTByiOmeM ycKopnTene reHepaTop pacno

narancg B :risMepnTenbHOM sane, nMnynbCbi HanpmKeHnH c Hero nona~anHCb 

Ha npenycnnnTenn no BbiCoKo~acToTHbiM Ka6enHM n nanee ~epes eMKOCTH 

· C .= 1 nlfJ •. 3aepreTn'lecKaH · Kann6poBKa Ka>Knoro KaHana ocymecTBngnacb 
, ~ 

nHnnBnnyanbHo·nncTaHnnoHHhlM BBeneHneM nepen aeTeKTopaMn a - npe-

napaToB. c nnHneii: 5,48 M sB. 

TnnnqHaH Kann6poso~Hag xapaKTepncTnKa, nsMepeHHag aa aHannsaTope 
" . . ' .~ 

'llnnaK .. , rrpM:BeneHa aa pnc. 8. BnnHa xopomag nnHeii:Ho'cTb, sa ncKniO'IeHneM 
-·~ ~ ~ " -

caMoro Ha~anbaor~ yqacTKa, rne aMnn~:yna nMnynbCOB enBa npeB~:>rmaeT 

nopor nncKpnMna_aT9P~ ~6/. ; 

Pnc. 9 nnmocTpnpyeT' xapaKTepHbie cneKTpbi, HSMepeHHbie aa .ycKopnTe

ne. Xopomo BHilHbi y<tacTKn cneKTpa; o6ycnoBneHHbie npoToHaMn oTnaqn, ne

>Kamlie aa aeKoTopoM ypoBHe lfJoaa. Bepxanil: cneKTp nsMepeH llnHHHbiM ( 40MM~ 

neTeKTOpOM 1 a HH>KHHH - 6onee ysK~M ( 15 MM) lleTeKTOpOM, 

· B saKniO~eHne aBTOpbi B~rpa>KaiOT CBOIO ncKpeHHIOIO npnsaaTenbHOCTb 
. . . ' 

A.H. ApBaHoBy;· r.B;· EananHHYi K. 'Eop~ea, A~ Eyue', n. EernapHH, 

n. llop'loMaHy, IO.M: KasapnHOBy, B.c. KnceneBy, n.J1. narrnnycy, r.l1 .• Me

nnKOBy, M. neTpaiiiKy, )!(.B. neTpOCHHy, B.c. norocoBy n A.M. qaTp'IHHy, 
' ' '---- -' 

B coaBTopcTBe c KOTOpbiMH Ha onncaHHOii: arrrrapaType 6~:>mn rrpoBeneHbi sKcrre-

pnMeHTbi. 
, ~ I 

ABTOpbl 6naronapgT E.n. OcnrreHKO, l1. KpanHKOBY n n.- fyMaepoBy sa 

nsroToBneHne rronyrrpoBonHnKOBbiX neTeKTopoB. ·· 
I 

n HT_epa Typa 

1. ;IO.K. AKHMOB, K. AnAepT, IO.M. Ka3apnaoB, A.H. Kannnna, B.C. Knee-· 
neB, n.H. nannAyC, E.n; OcnneHKO, M.M. neTpOB, B. H.. :lllypaBHH, 

A.M. l.JaTp'lliH, A.H. ApBaHOB, r.B. EaAamm, Ll.M. Eernapl!H, B.H. KoBa
neHKO, A.A. MapKapl!H, r.H. MenHKOB, )!(,B. neTpocsm, B.C. norocoB, 
K. Eopqea, A. Eyua, Ll. Llop'loMaH, M. neTpaliiKy, MaTepnanhl Me)!(JlY
'napOAHOH Kon$epenunn no $n3nKe BblCoKnx aaeprnn, 1970 r. KneB, 

\' 

~y , , , u , CTpOHCTBO pa3pa6oTaHO A.H.' ApBaHOBb!M. n r.n. MenHKOBb!M, 

14 

2. IO.K. AKHMOB, r.H. CennBaHOB. Coo6menne Ol1.HI1, E 13-SE 
1971. 

3. IO.K. AKHMOB, A.H. KannHHH, B.A. HnKHTHH, B.c. naaTyel 
pnAoB,_ M.H. Xa'laTypsm. )!(8T<f>, 1§_, 767, 1965. 

4. N.W. Hill, W.P. Allbritton. Nucl.Instr. and 
vol. 75, No. 1, 18, 1969. 

5. B.r. Cy66oTnH, E.B. <f>e$nnoB. npenpnHT OH.HH, 13-3111, 

6. M.H. Llpa)!(eB. Coo6meane OH.HH, 13-5174, Lly6na, 1970. 

Pyxonncb nocTynnna B H3AaTenbCKHA 
18 l!HBapl! 1972 ro.aa. 
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' . 

rsrCb raMMa-HCTO'IHHKOM H 

:KOH npoBepKH nHHeHHOCTH 

:opHTene reaepaTop pacno

~~eansr c aero noaa~anncb 

~ H aanee qepea eMKocTH 

·o KaHana ocymecTBmmacb 
x/ 

aeTeKTopaMH a - npe-

3Mepeaaasr aa aaannaaTope 

mefiHOCTb, sa HCKnJO'IeHHeM 

mynbcoB easa npeBbtwaeT 

H3MepeHHh!e Ha ,yCKOpHTe

bie npOTOHaMH 0Tlla'IH 0 ne

p ,H3MepeH llnHHHhiM (40MM)-

T9KTOpOM, 

Kp9HHIOIO npH3HaTenbliOCTb 

,; ·Byue, .n. Bernapsra, 

I n.J1. nannaycy, r.I1.' Me

lrOCOBy H A.M. t:{aTp'ISilly, 

ype 6hmH npoBeaeHhi SKene-

UHK(lBY H n. fyMHepo~y aa 

1:1. 'Kannana, B.C. Knce
'oB, B,H..' lllypaBHH, 
M.' Eernapsm, B.H. Koaa
Tpocs!H, B.c. norocoa, 
'Y· MaTepnanbt Me)!(Jly
t'Hfi, 1970 r. Knea, 

l 

n T.H. MennKOBbtM, 

-

2. IO.K. AKliMOB, r.H. CenliB8HOB, Coo6meane OH.HH, E 13-5621, Lly6aa, 
1971. 

3, -ro.K. AKHMOB, A.H. KanHHHH, B.A. HnKHTHH, B.c. naaTyea, B.A. Can
PH/lOB,_ M,H. Xa'iaTyps!H, :>K3T!I>, 11i., 767, 1965, 

4, N.W. Hill, W.P. Allbritton. Nucl.Instr. and Meth., 
vol. 75, No. 1, 18, 1969. 

5, B.r. Cy66oTHH, E.B. !l>etjlnnoa. npenpHHT OH.HH, 13-3111, L1y6aa, 1967, 

6. M.H. Llpa)!(eB, Coo6meane OH.HH, 13-5174, Lly6aa, 1970, 

PyKonnch nocTynnna B na}laTenbCKHl! OTJlen 

18 SIHBapg 1972 I'0Jl8, 
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