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noKan~3a~~R cneAOB 3apR~eHH~X 4aCT~~ B CTP~MepHO~ KaMepe oc
HOBaHa Ha MexaH~3Me He3asepweHHoro ra3osoro pa3PRAa, 4TO o6ec
ne4~saeTCR ~MnynbCH~M 3neKTP~4ecK~M noneM /rpaA~eHT 10-20 KB/cM, 
An~TenbHOCTb 10-20 HC/, C03AaBaeM~M B 06beMe KaMep~ HenocpeA
CTBeHHO scneA 3a npoxo~AeH~eM 4acT~~~. AnR 3Toro pa3pa6aT~Ba~T
CR cne~~anbH~e reHepaTOp~, ¢opM~py~~~e KOpOTK~e B~COKOBOnbTH~e 

~Mnynbc~ c aMnn~TYAO~ 500 KB ~ 6onee s 3as~c~MOCT~ oT sen~4~H~ 
3a3opa KaMep~. Ka~A~~ ~3 TaK~x reHepaTopos AOCTaT04HO yH~KaneH. 

H3BeCTHO /I/, 4TO np~ ysen~4eH~~ HanpR~eHHOCT~ 3neKTP~4ecKoro 
nonR B KaMepe ~ COOTBeTCTBY~~eM COKpa~eH~~ An~TenbHOCT~ BbiCOKO
BOnbTHOrO ~Mnynbca, np~KnaAbiBaeMoro K ee 3neKTPOAaM, so3pacTaeT 
RPKOCTb cTp~Mepos ~ yMeHbWa~TCR ~x pa3Mepbl, B 6onbW~HCTBe pac4e
TOB no pa3B~T~~ pa3PRAa B ~CKPOB~X ~ CTp~MepH~X KaMepax npeA
nonaraeTCR, 4To Ha ee 3neKTPOA~ nocTynaeT yH~nonRpH~~ ~Mnynbc 
npRMOyrOnbHO~ ¢opMbl, a Ha CaMOM Aene np~ ¢opM~POBaH~~ KOpOTK~X 
B~COKOBOnbTH~X ~MnynbCOB ~X ¢opMa 3Ha4~TenbHO OTn~4aeTCR OT 
npRMOyronbHO~. 

B pa6oTax 12 •41 sn~RH~e ¢opMbl OTAenbHbiX peanbHbiX yH~nonRpHbiX 
~MnynbCOB Ha pa3B~T~e CTP~MepoB Y4TeHO nyTeM np~BeAeH~R ~X K 
HeKOTOp~M npRMOyronbH~M ~MnynbCaM, KOTOp~e B~3~Ba~T 3KB~BaneHT-
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T~R 3KB~BaneHTHOrO npRMOyronbHOrO ~MnynbCa n03BOnReT cpaBH~BaTb 
pa3n~4H~e C~CTeM~ ¢opM~POBaH~R ~ KOH~eHTp~pOBaTb yc~n~R Ha 
pa3pa6oTKe Ha~6onee nepcneKT~BH~x. 0AHaKo pac4eT~ cy~ecTBeHHO 
ycno~HR~TCR, TaK KaK B Ae~CTB~TenbHOCT~ Ha 3neKTPOAaX CTP~Mep
H~X KaMep ~Mnynbc He scerAa yH~nonRpeH ~ scneA 3a ocHoBH~M pa6o-
4~M Ha6n~Aa~TCR OA~H ~n~ 6onee nocne~Mnynbcos, B03H~Ka~~~x ~3-

3a HeCOBepweHCTB C~CTeM~ ¢opM~pOBaH~R ~MnynbCOB, TpaKTa ~X 
nepeAa4~ ~ cornacy~~e~ Harpy3K~. KpoMe Tore, s cny4ae ~MnynbCHO~ 
3apRAK~ ABO~HO~ ¢opM~py~~e~ n~H~~ OCHOBHOMY pa6o4eMy ~Mnynbcy 
npeAwecTeyeT OTHOC~TenbHO AflMHH~~ ~MnynbC 3apAAa OAHO~ H3 
n~H~~, COCTaBnR~~~X ABO~Hy~. XOTR aMnn~TYAa 3TOrO npeA~Mnynbca 
Mana, HO ~3-3a CpaBH~TenbHO 6onbWO~ An~TenbHOCTH OH AOn~eH 
BHOC~Tb CBO~ BKnaA B pa3B~T~e pa3PRAa B CTp~MepHO~ KaMepe, no-
3TOMy np~ onpeAeneH~~ 3KB~BaneHTHoro npRMoyronbHoro ~Mnynbca 
AnR peanbH~X ~MnynbCOB Ha 3neKTPOAaX CTpHMepH~X KaMep HaAO 
y4~T~BaTb Ae~CTBHe ~Mnynbca s ~enoM. 

nocKOnbKY nepeXOA naB~H~ B CTp~Mep on~C~BaeTCR KPHTepHeM 
PeTepa 151• To AnR Tore, 4T06bl cTp~MepHble cneAbl np~ Ae~CTB~~ 
npRMoyronbHOro ~Mnynbca ~ ~Mnynbca npo~3BOnbHO~ ¢opM~ 6~n~ 

HeOTn~4~M~, T,K, npo~ecc YCHneH~R naB~H~ He4yBCTBHTeneH K no
nRpHOCT~ npHnO~eHHOrO HanpR~eH~R, He06XOA~MO BblnOnH~Tb ycnOB~R 
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. ~ I xi I= x3 • 
1 = l 

rAe xi - nyTb, npOHAeHH~H naa~HOH np~ AeHcTB~~ ~Mnynbca npo~a
sonbHOH ¢opMbl c ~3MeH~~I.lleHc~ non~pHoCTb~ a a speM~ t i , a Te4eH~e 
KOTOporo non~pHOCTb He MeH~eTc~; ai - K03¢¢~~~eHT ~OH~3a~~~ Ha 
3TOM nyT~; x3 - nyTb, npOHAeHH~H naa~HOH np~ AeHCTB~H 3KB~saneHT
Horo np~MoyronbHOro ~Mnynbca aa apeM~ An~TenbHOCTH HMnynbca t 3 ; 
a 3 - K03¢¢~~~eHT HOH~3a~~H Ha Y4aCTKe X3 • 

npH 3TOM HMeeTC~ B B~AY, 4TO speM~ nay3~ IB~Kn~4eHHe non~ 
H aaAepmKa a ero noAa4e np~ cMeHe non~pHOCTH ~Mnynbcal He cnHw
KOM senHKO,TaK 4TO COKPal.lleHHeM 3neKTpOHOB H3-3a np~nHnaH~~ K MO
neKynaM npHMeceH 3neKTpooTp~~aTenbH~x raaos MOmHo npe1e6pe4b 
I An~ HeoHa < 1 MKcl. Ill 3To apeM~ MeHbWe speMeH~ t A = r /40 
lr- paA~YC cTpHMepa, D- Ko3¢¢H~HeHT A~~¢Y3~~ 3neKTpoHosl, aa 
KOTOpoe 3neKTpOH~ ~3-3a A~¢¢y3~H MOryT pa30HTHCb Ha paCCTO~H~~ 
6onbwHe, 4eM paaMepbt nas~H~, H AaTb Ha4ano HOB~f caMocTo~Tenb
HbtM naBHHaM I An~ HeoHa np~ r ::: 0, 1 eM t A - 1 0- cl. 

np~ npOH3BOnbHOH ¢opMe Hanp~meH~~ Ha 3neKTPOAaX KaMep~ Han
p~meHHOCTb non~ a aaaope KaMepbt ecTb ¢YHK~H~ speMeH~ E = E(t), 
T.K. o6~4HO AaBneHHe ra3a p OCTaeTC~ nOCTO~HH~M. 

Y4HT~sa~, 4TO a H v lcKopoCTb APeH¢a 3neKTPOHosl ecTb ¢yHK
~~~ E/p, To· An~ npaKT~4ecKoro HcnonbaosaH~~ yc.nut:~~1Vi ..,,..,.VI,.dJocn o 

HOCT~ 111 He06XOA~MO ~MeTb aHan~T~4eCK~e 3aB~C~MOCTH a ~ V 

B BHAeHHTerpHpyeM~X ¢YHK~~H, HanpHMep nonHHOM~HanbH~X, orpaH~-
4eHH~X An~ npocToT~ neps~M 4neHOM cTeneHHoro P~Aa. 

nonara~ alp= k(E/p)m, rAe k ~ m- Ko3¢¢~~~eHTbl annpOKCHMa
~~~. nony4HM 

m 
a= pk(E/p) . 

C4HTa~ noAa~mHOCTb 3neKTpoHos b nocTo~HHOH, MOmHo aan~caTb: 

v = bE/p. 

1i E. ( t) m. E . ( t) 
I p.k-l-1 -l 1 b-l-2-ldt 

1 1 p 1 p ' 
0 i i 

rAe E3i/p3i• t3i- Hanp~meHHOCTb non~~ An~TenbHOCTb 3KB~saneHTHo
ro np~MoyronbHoro ~Mnynbca, AeHcTs~e KOToporo 3Ks~saneHTHo AeH
CTB~~ YH~non~pHOrO ~Mnynbca np0~3BOnbHOH ¢opM~ C Hanp~meHHOCTb~ 
non~ E/pi,An~l.lleroc~ a Te4eH~e apeMeH~ ti. 

nonara~, 4To p 3i = Pi ,MomHo HaHT~ napaMeTpbt np~Moyr·onbHoro 
~Mnynbca, 3KB~saneHTHoro KamAoMy i -ToMy ~3 cep~~ n noAasaeMbtX 
~MnynbCOB: 

I· 

[ iEi(tj)dt](m j+ll/mi 

I· ---
1 m-+ I I/m· 

II[Ei(ti)]
1 

dtl 1 

0 

HeTPYAHO y6eA~Tbc~, 4TO np~ 3TOM, noCKOnbKY 

m+I 
aX=pkb(E/p) t=const 

121 

131 

~ m =1, a k ~ b - nocTo~HH~e sen~4~H~, nony4aeTc~ ~asecTHoe 
B~pameH~e An~ ~CKPOB~X ~ CTP~MepH~X KaMep: 

/5/ 
n lj m+l Ilm 

I ~ I E . (t. ) dt I . 
i =I 0 I I 
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Pac4eT napaMeTpos 3Ks~saneHTH~X ~Mnynbcos Heo6XOA~Mo secT~ no 
3T~M $OpMynaM np~ Han~4~~ 3aMeTHO~ aMnn~TYAbl ~Mnynbca o6paTHO~ 
non~pHOCT~ nocne ocHosHoro ~n~ An~TenbHoro npeA~Mnynbca oTHOc~

TenbHO Mano~ aMnn~TYA~· 
B pa6oTe/3/ An~ HeKoTopwx $OPM yH~non~pHwx ~Mnynbcos Ha~AeHw 

3KS~saneHTHWe np~ m =1 ~ npo~3seAeHo cpasHeH~e napaMeTpos 
SbiCOKOSOnbTHbiX ~MnynbCOS Ha 3neKTPOAaX HeKOTOpbiX Ae~CTSYIO~~X 
CTp~MepH~X KaMep. ~3 yH~non~pHWX ~MnynbCOS Ha~6onbW~~ ~HTepec 
npeAcTasn~eT ~Mnynbc c OA~HaKOSWM~ speMeHaM~ HapacTaH~~ ~ cnaAa, 
nocKOnbKY ero $OpMa Ha~6onee 6n~3Ka K pac4eTHO~ ~ peanbHO~ $op
Me ~MnynbCOS, nony4aeMWX OT reHepaTOPOS C $OPM~py10~~M~ n~H~~M~. 
~cnonb3Y~ np~seAeHHwe $opMynw An~ pac4eTa napaMeTpos 3KS~saneHT
Horo ~Mnynbca /4/ ~ /5/, MOmHo noKa3aTb, 4TO aMnn~TYAa 
np~MoyronbHoro ~Mnynbca, 13Ks~saneHTHoro yH~non~pHOMY ~MnynbCY 
TaKO~ $OPM~, COCTasn~eT 

COOTSeTCTSeHHO np~ ID = 1 , m = 2 , 

a ero An~TenbHOCTb pasHa 

/6/ 

/6'/ 

171 

17' I 

np~ m = 1 ~ m = 2 COOTSeTCTSeHHO. 
3AeCb tH - An~TenbHOCTb ~Mnynbca, pasHa~ speMeH~ ASO~Horo npo-
6era c~rHana no n~H~~. rK - nocTo~HHa~ speMeH~ HapacTaH~~ 1~ 
cnaAa/ ~Mnynbca, EM- MaKc~ManbHa~ aMnn~TyAa ~Mnynbca. 

CooTseTCTSYIO~~e oTHOC~TenbHble 3as~CVIMOCT~ aMnn~TYAbl ~ An~

Te.'l!>HOCTVI np~SeAeHbl Ha pVIC. 1 /KpVISble 1 ~ 2 An~ m = 1 ~ m = 2 
COOTSeTCTSeHHO/. no np~SeAeHHWM KpVIS~M MOmHO onpeAen~Tb napa
MeTpW 3KSVIsaneHTHoro ~Mnynbca no $opMe peanbHoro VIn~ s~6paTb 
cxeMy $OPM~posaH~~ no ;pe6yeMo~ AnVITenbHOCT~ 3Ks~saneHTHoro 
~Mnynbca. KaK MD*Ho SVIAeTb, An~ nony4eH~~ 3aMeTHO~ swxoAHO~ 
aMnnVITYAbl VIMnynbca HaAO co6niOCT~ ycnOSII'~ tl!/ TK > 2 • 

np~ cpasHeHVI~ cxeM $opM~PYIO~e~ n~H~~~~ J$n/ ~ ASO~Ho~ $OpMVIpy10-
~e~ nVIH~~ IAOn/ MomHo onpeAen~Tb ycnosVI~, np~ KoTopwx napaMeT-

T~/tK 

PHC • I • IlapaMeTpbl npHMOYI'OJlbHOI'O HMTIYJlbCa IB OTHOCHTeJlbHbiX 

eAHHH~axl, 3KBHBaJieHTHOI'O YHHTIOJIHPHOMY HMTIYJlbCY C OAH-

HaKOBblMH BpeMeHaMH HapacTaHHH H CnaAa TK B 3aBHCHMOCTH 

OT OTHOIUeHHH AJIHTeJibHOCTH HMTIYJlbCa Tit K BpeMeHH HapacTa

HHH r K AJIH m = I I I I , m = 2 I 2 /. • 

pw 3KS~saneHTHWX ~Mnynbcos TO~ ~ APYro~ n~H~~ cTaHos~Tc~ pas
HbiM~ E31 = E32 ~ t 31 = t 32. T. e. KorAa np~MeHeH~e A$n cTaHos~Tc~ 
He3$$eKT~SHWM • 3AeCb ~HAeKCbl /1/ ~ /2/ OTHOC~TC~ COOTSeTCTSeH
HO K napaMeTpaM $n ~ A$n. An~ 3Toro, noAcTasn~~ cooTseTcTsyiO
~~e 3Ha4eH~~ 'K ~ tK S SWpameH~~ /7/ ~ /6/ ~ 6ep~ OTHOWeH~~ An~
TenbHOCTe~ ~ aMnn~TYA, MOmHO 3an~caTb: 

/8/ 

2 • 
/9/ 
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nocKOilbKY rK2 =4rK1 B cny4ae OAI-IHaKoBbiX 3Ha4eHI-Ii1 1-!HAYKTI-IB
HOCTI-1 B l..lenl-1 KOMMyTal..ll-11-1 1-1 OAI-!HaKOBOH Harpy3KI-1, a E Ml= 0,5E M2 
/B peailbH~X 1..1enHX 1-!HAYKTI-IBHOCTb B uenl-1 KOMMyTal..ll-11-1 <l>n MeHb
we, 4eM a ~..~enl-1 KOMMyTal..ll-11-1 A•n/. 

0TCIOAa HaXOAI-IM: 

/10/ 

noACTaBI1HH 3TO 3Ha4eHI-!e B OAHO 1-13 ypaBHeHI-IH /8/, /9/ 1-1 y41-!T~BaH, 

-B'Hzl r K2 
4TO e = 0, MO~HO Ha~T~: 

/11 I 

napaMeTp~ 3KBI-!Bai1eHTHOrO ~MnyJlbCa npl-1 3TOM 6YAYT paBH~: 

E3 ::: (1 - 1/10,9) EMl ""0,908EM 1 = 0,454 E M2 E; 0,5 EM2 

T. e. npeAeilbHbiM aHa4eHI-IeM, orpaHI-14~BaiOUII-IM npi-IMeHeHI-Ie A<l>n a cxe
Max ni-ITaHI-IH CTPHMepH~X KaMep, HBJlHeTCH 3Ha4eHHe, onpeAeJlHeMOe 
Bblpa~eHHeM /11/. no3TOMY npH yMeHbWeHI-IH AI11-!Tei1bHOCTH eopMI-!pyeMo
ro HMnyilbCa C 1..1e11bl0 YI1Y4WeHHH reoMeTpH4eCKI-IX H HPKOCTH~X xapaK
TepHCTHK CTpHMepoB Heo6XOAHMO nepeXOAHTb K CXeMe C en 1-1111-1 cy-

4eHI-IH MHOrOKaHaJlbHOrO KOMMyTaTopa H o6ocTpHTei1H HMnyilbCa. 
AnH 01..1eHKH BI1HHHHH npeA~Mnynbca Ha napaMeTp~ 3KBHBaneHTHoro 

HMnyilbCa He06XOAHMO 3HaTb .OPMY npeA~MnyilbCa H ero napaMeTp~. 
AnH 3Toro KpaTKO npHBeAeM peaynbTaT~ aHai1H3a1 4 / 3KBHBaneHTHOi1 
cxeMbl HMnynbcHoro aapHAa ABOi1Hoi1 eopMHPYIOlllei1 I1HHHH, l-!3o6pa~eH-
HOi1 Ha pHc.26. 

3AeCb Cr - eMKOCTb reHepaTopa HMnynbcH~x HanpH~eHHi1 "a YAa-
pe", Ur - ero BbiXOAHOe HanpH~eHHe, L 3 - aapHAHaH HHAYKTHBHOCTb, 
CJI - eMKOCTH JlHHHH, Z K - HMneAaHC CTPHMepHOH KaMep~. 

PeweHHe ypasHeHHH AI1H HanpH~eHHH Ha KaMepe B o6UieM BHAe 
Tpe6yeT Haxo~AeHHH KopHei1 ypasHeHHH TpeTbei1 cTeneHH. Y4HT~BaH, 
4TO aMni1HTYAa npeA~MnYilbCa Ha KaMepe AOI1~Ha 6~Tb Mana, MO~HO 
01..1eH~Tb napaMeTp~ HMnynbca aapRAa I1HHHH 1-1 npeA~Mnynbca, npe
He6peraR npH pac4eTe Hai1H4HeM B aapRAHOH 1..1enH HMneAaHCa Ka
Mep~. B 3TOM cny4ae (zK~ 0) aapRAHOe HanpH~eHHe Ha eMKOCTRX 
JlHHHH H TOK aapHAa B 1..1enH 6YAYT paBH~ 

. () Ur 1 t = -sinw t = 2kcUryC /2k L sinw t, p Jl c 3 

6 

Zn 

Zn 

PHc.2. llpHH~HnHanbHaR /a/ H 3KBHBaneHTHaR /6/ 3neKTPH~ec
KHe cxeMhi HMnynbcHoro gapRp;a ,U<!>n. 

C4HTaR, 4TO nOI10BHHa TOKa npoTeKaeT B 1..1enH ZK, MO~HO onpeAeJlHTb 

AI1R Mail~X Bei11-14HH ZK aMni1HTYAY npeA~MnYilbCa 

BBeAeM OTHOWeHHe 

ZKkCUr vc; 
2kcUr y2kcL 3 

/12/ 

T.K. t 3 =wlrr , tK = zKCJI H UK MaKe.= UJIMaKc.=2kcUr /6ea y4eTa 

noTepb a pa3PRAHHKe Aen/. 
XoTR a peanbHbiX 1..1enRx f3 << 1 Ha-aa pa3Hb1X 3Ha4eHHi1 t1o1 H t 3 , 

OAHaKO H3-3a 60I1bWOH CBOei1 AilHTeJlbHOCTI-1 npeA~MnyilbC OKa3~BaeT 
cylllecTBeHHOe BI11-1RHI-Ie Ha napaMeTp~ 3KBI-1BaneHTHoro 1-!Mnynbca. TaK, 
Hanpi-!Mep, pe3yi1bTI-IPYIOlllee Aei1CTBI-Ie B~COKOBOilbTHOrO 1-!MnyilbCa, 
reHep~-!pyeMoro ABOHHOH eopM1-1PYIOlllei1 I11-!HI-!ei1, MO~HO Ol..leHI-!Tb, an
npoKCI-IMI-IPYR $OPMY B~XOAHOrO 1-!MnynbCa $YHKI..II-Iei1 ~nwt 1-1 I-!CnOI1b3YR 

$OPMYI1~ /4/, /5/, AI1R cneAYIOUIHX 3Ha4eHI-Ii1 m: 

a/ m = 1 

2 
2( TT + 2) 

TT 
tK = 
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6/ m =2 

E3 = E P- t :/til + 1) 
II 3(~ t3/tK + 1) ::: EK/ .. ,

4 ~,::0,51EII, 

t3 = = 3,2 t 11 

a/ m =3 

3/31T(~4t3/tM + 1) 

E3 =Ell y 16(~t3/tll + 1 ) 
3' 31T 

:: EIIV 8(1T+2) :: 0,61 E 11 • 

t 3 =til / 128(J3titll 71)7 - t i 8(1T + 2) 
4
_ =. 2,67tll. 

V 4 4 - II 31T 4 31T (~ t3/tll+1) 

3AeCb M~ He y4HT~BanH noTepH B pa3PRAHHKe AQn 1-1 nonaranH 
S /t11 << 1, rAe t 3 - AnHTenbHOCTb npeAbiMnynbca, paaHaR apeMeHH 
3apR.Qa Ll<J>n LlO MaKCHMaJlbHOrO H;~nnRIIIPI-IIAQ, t,. - .",-""T~-"=~~~~;:_ ::::_:

XOAHOrO HMnynbca no OCHOBaHH~, paBHaR nonynepHOAY annpOKCHMHpy~
~e~ <I>YHKLIHH. 

BHAHO, 4TO npeA~Mnynbc cy~ecTaeHHO MeHReT napaMeTp~ 3KBHaa
neHTHoro HMnynbca, npH4eM 3TH napaMeTp~ aaBHCRT oT BHAa raaa, 
HanonHR~~ero CTpHMepHy~ KaMepy, 1-1 COOTBeTCTBeHHO B~6opa K03<J>
<IJHLIHeHTa annpoKCHMaLIHH m, HanpHMep, AI1R HeoHa m :: 2, AnR HeoHa 
c npHMeCRMH aproHa m :: 1 • BHAHO TaK>Ke, 4TO noTepH HanpR>KeHHR 
a paapRAHHKe A<l>n, cocTaanR~~He a peanbHbiX 4enRx 20 ~ 30%, yxyA
wa~T napaMeTp~ 3KBHBaneHTHoro HMnynbca, HenHHe~HOCTb xapaKTe
PHCTHKH a/p n'pl-1 ManbiX E/p 6yAeT HeCKOnbKO yny4WaTb ero. 

BnHRHHe nocneHMnynbca, HMe~~ero aaMeTH~e aMnnHTYAY 1-1 AnH
TenbHOCTb, MO>KHO B~pa3HTb, annpOKCHMHPYR <IJOpM~ OCHOBHOrO HMnynb
ca 1-1 nocneHMnynbca TaK>Ke <I>YHK41-1e~ sinw t AnR cneAY~Hx 3Ha-
4eHH~ m: 

a/ m = 1 

8 

E3=EII: (1+/t~/tll) 
(1 + r t' It ) II II 

91T 
:: -E -40 II - 0,707En, 

i 

8 (1+yt~/tll)2 

t3 = t H IT 2 (1 + / t~ I tid) 

6/ m = 2 

J/2(1 + y 3 t~/tll) 
E3=Eif 

3 (1 + y t ~ I tK) 

25 • 8 t :: 1,13 t K; = --2- II 
181T 

~ _ 0,753Eif, 
:: EH 3 ·20 -

t3 
js(1 + yt~ 1t")

3 
!6:1'2'5 _ 1 06t 

t = t 11 v-=-::---~--. ". 
H IT (1 + itK/tK) ~ 68 

3AeCb npHHHManH y = E~ /E11 = 0, 5, rAe E~ - aMnnHTYAa nocne
HMnynbca AnHTenbHOCTb~ tK = 0,5t 11 • 

BHAHO, 4TO nocneHMnynbc TaK>Ke aaMeTHO anHReT Ha napaMeTp~ 
3KBHaaneHTHoro HMnynbca 1-1 ero Ae~cTBHe Heo6XOAHMO Y4HT~BaTb. 

Ha pHC.3 npHBeAeH~ OCLIHilnorpaMM~ HMnynbCOB Ha 311eKTPOAaX 
pa3nH4H~X CTpHMepH~X KaMep / 6 •7•8 •9 /. 3AeCb >Ke npeACTaaneH~ 3KBI-1-
aaneHTH~e npRMOyrOilbH~e HMnYI1bC~ 1 paCC4HTaHH~e no <J>OpMynaM /4/, 
/5/ c y4eTOM Ae~CTBHR HMnynbca a 4enoM AI1R paaH~X aHa4eHH~ rn 
/nyHKTHpOM noKa3aH~ 3KBHBaneHTH~e npRMOyronbH~e HMnynbC~ npH 

U~<J .,.... ~ 

~~~. 
Bl 

:::::::::,. 

t 

UK L 
3DD .. c ~'J t 

2.) 

Puc. 3. OciJ,HJIJiorpaMMbi BbiCOKOBOJibTHbiX HMIIYJibCOB Harrp.fDKeHHH 

Ha 3J1eKTpop;ax CTpHMepHblX KaMep H COOTBeTCTBYJODI,He HM 3KBH

BaJieHTHbJe rrpHMoyronbHbie HMTIYJibCbi .QJIH m = I I I I, 
ffi=2121. 
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y4eTe TOnbKO YHHnOnRpHOrO xapaKTepa OCHOBHOrO HMnynbca/. npH 
pac4erax annpoKCHMHpoeanH $opMy HMnynbca /e/ rpeyronbH~M HM
nynbcoM, a $OPMY OCTanbHbiX HMnynbCOB-$yHK4HeJit sinw t. TaK KaK 
BO BCeX CTpHMepH~X KaMepax 6~n HeOH, TO cpaBHeHHe napaMeTpOB 
3KBHBaneHTHbiX npRMOyronbHbiX HMnynbCOB npoBeAeM npH m = 2. 

HaHMeHbWaR AnHrenbHOCTb 3KBHeaneHTHoro HMnynbca nony4eHa or 
reHeparopa HMnynbcH~x HanpRmeHHilt c HcnonbaoeaHHeM cpeaa~~ero 
pa3PRAHHKa/6/ /pHc.3e/: 

t3=1,07tll:::l9,3 He II U3 =0,62UKMaKc.(E::::l2,4K8/eM). 

AnR HMnynbca c $opMHPY~~eilt nHHHH
171 /pHc.3a/ 

II U3 = 0,74 UK MaKe. (E = 10,8 KB/ CM). 

t 3 = 0,83 t II ::: 24,9 He II u3 = 0,8UK MaKe. (E = 9,6 KBieM). 

AnR HMnynbca c ABOii!Hoilt $opMHPY~~eilt nHHHH ycraHOBKH CKM-200 191 
/pHc.3r/: 

u') = 0,59UK MaKe. (E = 8,85 KB/eM). 

3Aec b AnR ecex cny4aee t 11 - AnHrenbHOCTb ocHoeHoro HMnynbca no 
OCHOBaHH~. Xopowo 3aMeTHO BnHRHHe nocneHMnynbCOB H OC06eHHO 
----· ···-··-· --..... ~MU"''''J-11~'-U IIU IIOt-'Uf"l\,..I...,UI .JI"\.D .... IDOJit;MIMVI v llt.J11MVYI UJibHUI u Y1M-

nynbca. 
AnR 04eHKH aaBHCHMOCTH T04HOCTH pac4era or BHAa annpoKCHMH

PYIOUieilt $YHK4HH 6bin0 npoBeAeHo rpaQH4eCKOe HHTerpHpoBaHHe HMnynb
Ca,H306pa)l(eHHOrO Ha PHC.36/t~= 21,3 HC H u~= 0 77u I 

J J ' KMaKC. • 
To4HOCTb annpoKCHMa4HH $YHK4Heilt s~wt cocraeHna no AnHrenbHOCTH 
~5% H no aMnnHTYAe -4%,a T04HOCTb annpOKCHMa4HH TpeyronbH~M 
HMnynbCOM COCTaBHna no AnHTenbHOCTH -6%,a no aMnnHTYAe -10%, 
T.e. npH paC4eTe AnHTenbHOCTH 3KBHBaneHTHOrO HMnynbca MOmHO 
HcnonbaoeaTb annpoKCHMa4H~ rpeyronbH~M HMnynbCOM, a npH pac4e
re aMnnHTYA~ - annpOKCHMa4H~ $YHK4Heilt S~wt. 

nony4eHH~e napaMeTp~ 3KBHBaneHTH~X npRMOyronbH~X HMnynbCOB 
npH Aeii!CTBHH HMnynbCa npOH3BOnbHOJit $OPMbl nOATBepmAa~T nony4eH
Hble 3KCnepHMeHTanbHble AaHHble no t<,p4eCTBeHHOMy xapaKTepy CTpH
MepHOrO cneAa. ny4wee Ka4ecreo rpeKoe Ha6n~Aanocb e crpHMepHoill 
KaMepe C HMnynbCOM /e/. Ka4eCTBO TpeKOB B CTpHMepH~X KaMepax, 
nHTa~~HXCR HMnynbCaMH /a/ H /6/, npHMepHO OAHHaKOBOe. HecKOnb
KO xyme Ka4eCTBO TpeKOB nony4eHO Ha CTpHMepHOJit KaMepe/ 9 /, rAe 
HMnynbcH~ilt aapRA A$n cy~ecreeHHo YAnHHHn AnHrenbHOCTb 3KBH
eaneHTHoro HMnynbca. 

nony4eHHble e pa6ore ¢opMyn~ noaeonR~T cpaBHHBaTb paanH4H~e 

CHCTeM~ $OpMHpOBaHHR B~COKOBOnbTH~X HMnynbCOB, HCnOnb3yeMbiX 

10 

AnR nHTaHHR CTPHMepHbiX KaMep. 04eHKH napaMeTpOB HMnynbCOB, 3KBH
eaneHTH~X HMnynbCaM npoH3BOnbHOJit $OpMbl, B03HHKa~~HM Ha 3neKTpo
AaX crpHMepHbiX KaMep, noKaa~ea~r, 4TO AeillcreMe nocneMMnynbcoe 
M oco6eHHO npeAbiMnynbca, YXYAWa~~Mx 3TM napaMeTpbl, HaAO Y4MTbl
eaTb npM npoeKTMPOBaHMM CMCTeM BbiCOKOBOnbTHOrO MMnynbCHOrO nM
TaHMR CTpHMepHbiX KaMep. 

B aaKn~4eHMe aeropbl e~pama~T 6naroAaPHOCTb H.H.KaMMHCKOMY 
M B.H.PRxoecKOMY aa y4aCTMe e o6cy)I(AeHMM pa6or~. 
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AKcMHeHKo B.a. "AP· 13-83-436 
3KBMBaneHTHWH npAMOyrOnbHWH MMnynbC BWCOKOBOnbTHOrO nMTaHMR CTpMMepHOH 
KaMepw 

Ha OCHOBe CTpHMepHoro MeXaHM3Ma pa3BMTMA pa3PAAa nony4eHW ~pMynw, nos
BOnA~Me paCC4MTaTb napaMeTpw /aMnnHTYAY H AnMTenbHOCTb/ npAHOyronbHOrO 
MMnynbCa, 3KBMBaneHTHOrO peanbHOMY HMnynbCY npoM3BOnbHOH ~PMW, B03HMKa~eMy 
Ha 3neKTPQAax cTpMMepHoii KaMepw. OpoaeAeHo cpaaHeHMe npAMOyronbHWX HMnynbcoa 
3KBMBaneHTHWX YHMnOnRpHWM MMnynbCaM,C~OPMMpoBaHHWX Ha BWXOAaX OAMH04HOH 
H ABOHHOH ~PMMPY~Mx nHHMH,H HaiiAeHo ycnoaHe,orpaHM4MBa~ee npMMeHeHMe 
ABOHHOH ~pMMpy~eH nMHMM npM COKpa~eHMH AnHTenbHOCTH HMnynbCa.aaHa O~eHKa 
~OPMW M napaMeTpoB npeAWMnynbCa,B03HHKa~ero Ha 3neKTpoAaX CTPHMepHOH Ka
Mepw npM MMnynbCHOM 3aPRAe ABOHHOH ~PMHPY~eH nHHHH.noKa3aHO anMAHMe npeA
WMnynbCa M nocneMMnynbca Ha napaMeTpw 3KBHsaneHTHoro npAMoyronbHOro HMnynbca. 
npoBeAeHO CpaBHeHMe napaMeTpoB npRMOyronbHWX HMnynbCOB, 3KBMBaneHTHWX 
peanbHWM MMnynbCaM, B03HHKa~HM Ha 3neKTpoAaX pa3nH4HWX CTpHMepHWX KaMep, 
KOTopoe nOKa3WsaeT npeHM~eCTBO HCnonb30BaHHA AnA HX OHTaHHA YHMnOnApHWX 
HMnynbCOB, 

Pa6ora awnonHeHa a na6opaTOPHH awcoKHX 3HeprHii OHRH • 

Aksinenko V.D. et al. 13-83-436 
Equivalent Rectangular Pulse of High Voltage Streamer Chamber Supply 

Formulae allowing to calculate the parameters of equivalent rectangular 
pulse (amplitude and duration) are derived. The calculation are performed 
basing on the streamer mechanism of development of a charge. Comparison of 
parameters of equivalent rectangular pulse for unipolar pulses on the 
outputs of single and double forming lines is performed, and the condition 
has been found which limits the application of a double forming line at the 
reduction of forming pulse duration. Shape and parameters of prepulse 
appearing on electrodes of streamer chamber at a pulse charge the double 
forming line are given. The influence of prepulse and postpulse on para
meters of equivalent rectangular pulse Is shown. Comparison of parameters 
of equivalent rectangular pulses for real pulses on the electrodes of dif
ferent streamer chambers, showing the advantages of lnpolar pulse for their 
supply, are presented. 

The Investigation has been performed at the laboratory of High 
Energies, JINR. 
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