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AnR ~MnynbcHoro sapRAa ¢opM~PY~~~x n~H~~ /<l>n/ ~cnonbsy~TCR, 
KaK npas~no, reHepaTopw ~MnynbcHwx HanpRmeH~~ /rHH/ ApKaAbesa
MapKca. HeAOCTaTKOM TaKo~ cxeMw ~MnynbcHoro sapRAa <l>n RBnReTcR 
HecornacosaHHW~ pem~M ee pa6oTw scneACTB~e pasHwx 3Ha4eH~~ eM
KOCT~ IHH "s YAape" 111 eMKOCT~ cJ>n. 3Ha4~TenbHaR 4aCTb sanaceHHO~ 
3Hepr~~ OCTaeTCR ~ pacce~saeTCfl 8 rlt!He, CH~maR AOnrose4HOCTb 
ero COCT3BHWX 3neMeHTOB. 

Peme IIICnonbsyeTcf! cxeMa ~MnynbcHoro sapRAa <l>n Ha ocHose ~M
nynbcHoro TpaHc¢opMaTopa /HT/ 6es cepAe4HIIIKa. nepswe nonwTK~ 
~cnonbsosaHIIIR HT s reHepaTopax ANl cTpiiiMepHbiX KaMep 6blnlll npeA
npi-1HRTbl a pa6oTax /l-3/. HeAOCTaTKaMIII TaKoi1 cxeMbl RBnRIOTCR ysen~-
4eH~e speMeHI-1 3aPRAa cJ>n AO MaKC~ManbHOrO ~anpRmeHI'IR, TPYAHOCTb 
npaKT1114CCKOrO AOCTIIINeH~R BbiCOKOro K03$cj)llll.\~eHTa 3neKTpOMarHI-1THO~ 

CBfl3111 MeNAY o6MOTKaMI-1 TpaHCcj)OpMaTOpa Ha CBepXBWCOKIIIe BWXOAHWe 
HanpRmeH~H ~ Hanlll4~e nonysonHw HanpRmeHIIIR o6paTHO~ nonHpHOCT~ 
CO 3Ha4~TenbHO~ aMnni'ITYAOA /nepsw~ MaKCIIIMYM HanpRmeHIIIR/, ycnom
HRIO~e~ HaCTpO~KY paspRAH~Ka cJ>n. 

B HacToR~e~ pa6oTe npi'IBOAIIITCH aHanllls npeAnaraeMo~ asTopaM~ 
cxeMw I-1MnynbcHoro sapRAa <l>n 111 AaHw peKoMeHAa4111~ no ee npaKT~4ec
KOMY npHMeHeHIIIIO. npeAnaraeMaR cxeMa nossonHeT yMeHbW~Tb anHRH~e 
yKa3aHHWX HeAOCTaTKOB, a ~MeHHO: 1/ cornacosaTb rlt!H C eMKOCTb~ 
cJ>n "' TpaHc¢opMIIIposaTb HanpRmeHHe sapRAa cJ>n; 2/ awnonHIIITb HT c 
MeHbWI'IMIII 3Ha4eH~HM~ K03cj)$~4~eHTa 3neKTpO~IarHIIITHOi1 CBH3~ Ill aM
nn~TYAbl nepsoro MaKCIIIMYMa Hanp.RmeHIIIR np111 He6onbWIIIX K03<jl<lJ~4111eH

Tax TpaHc¢opMa4~~. 

AHAnH3 CXEMbl 

npiiiH4~n~anbHaR Ill 3KBIIIBaneHTHaf! 3neKTplll4eCK~e CXeMW npeAnOmeH
HOrO reHepaTopa IIIMnynbcHoro sapRAa <l>n npiiiBeAeHw Ha p~c.la 111 6 
COOTBeTCTBeHHO. 

3AeCb B IIICXOAHOM COCTORHIIIIII HaKOniiiTenbHble eMKOCT~ C 1 Ill CO 
3apRmeHW OT IIICT04HIIIKOB 110CTORHHOrO HanpHmeHIIIR 4epe3 3apRAHWe pe-
3111CTOpbl R1, R 2 ~1 R3 , AO HanpRmeHIII~ U 1 111 U o cooTaeTCTBeHHO. 
nplll CIIIHXpOHHOM cpa6aTWBaHIIIIII KOMMYT~TOpOB K1 ~ K2 OH~ pa3pRma~T

CR 4epes TpaHcc!JopMaTop c MHAYKTMBH~ o6MOTOK L 1 ~ L 2, ~MeiO
~~~~M K03cfJ<lJ1114111eHTbl TpaHCc!JOpMal.\~1-1 n=yL2f'L 1 Ill 3neKTpOMarHIIITHO~ CBH3~ 

k = M/v'L1L 2 , rAe M- ssa•1MHaR ~HAYKTMBHOCTb. Ha eMKOCTIII HarpysKH 
CH /eMKOCTb <l>n/ BbiAenneTcH IIIMnynbc HanpmKeH~R UH(t), MaKciiiManbHaH 
aMnnMTyAa KOTOpOrO 3aBIIICIIIT OT COOTHOWeH~~ 3neMeHTOB CXeMbl ~ OT
HOWeH~fl sapRAHbiX HanpRmeHM~ m = U0/U 1• HcxonH 
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~" ~Yc~ 
K.n~ uT c. IIRJ 

L,•M a 
-:-r-~>-B{ r 

Lt•M Kt U 

''1 :) ~~' 0 ~l" 

Puc. I . 'rrpnm~Hri!IaJJbHan I a/ H 
3KBHBaJJeHTHaJI (6/ 3J1eKTPH"'eCI<He 
cxeMbi HMITYJih cHoro sapnp;a ¢op:

MHPYIOIIUfX JIHHHli· 

peXOAHoro npo~ecca s cxeMe 
pMo.16 1M3-sa 6onbworo ero 
3Ha4eHM~ npH aHaJIM3e pe3MCTOpOM 
R3 npeHe6peraeM/ s onepaTop
HO~ $OpMe no nannacy MOryT 6WTb 

npeACTaBJleHbl B BMAe ; 

i
1
(pL

1 
+ --)- i 2(-- -pM) =-, 

PCt pC1 P 

·! 

L_I'' , J { 

- 1 - 1 · Ut 

- 1 - 1 1 Ua- ut \ 
-i 1(-~-pM)+i2 (pL 2 + -+-)=--, 

pCl pCl pC2 P 

rAe 

CoCH _g_CH, 
"' 1 C2=-C-+C~H g+ 

0 

Co 
g= 

CH 

BbtXOAHOe Hanp~>KeHMe Ha eMKOCH1 Harpy3KM 6yAeT 

i2 ~2 1 
u -------

11 - pCII - ~ pCH 
rAe 

~ = .l.[(L 1L 2 -M)(p4 +2Ap2 + B)]. 
p2 

~2 = ..L[(pL 1 + - 1-)U0 - pU 1 (L 1 + M)]. 
p pC 1 

3AeCb B BWpa>KeHMM /3/ BBeAeHW CJieAy~~Me 0603Ha4eHM~: 

B .. 1 
2 • 

L 1C1L 2C 2(1-k) 

M 

A = 
n!c2 + C1 

2C1 C2 L 2 (1 - k2 ) 

rAe n~ "' 1 + 2kn + n2 • 
KopHM xapaKTepMCTM4ecKoro 

P 2 =-w2= A(l+x) 
1,2 1 • 

P 2 =-·w 2= A ( 1- x) 
3,4 2 • 

rAe x-=vl-·B/A2. 

2 

ypaBHeHMH 6yAyT: 

/1/ 

/2/ 

/3/ 

/4/ 

I 
·~ 

i 

! ,, 

fl\ ' ; J 
I 

noACTaBMB BWpa>KeHM~ /3/ M /4/ B ypaaHeHMe /2/, MCnOJib3YR ¢opMy
JlY pa3JIO>KeHMH M npOBeAH COOTBeTCTBY~~Me npeo6pa30BaHMH, nony4MM 

o6~ee Bblpa>KeHMe AJIH HanpFt'>Ke'HMH Ha HarpysKe 

g (1...,.x)m- 2mk 0+ 2k0 ( 1 +kn) 
U (t)=U1m--·l1+ cosw1t 

H (g+ 1) 2mx 

(1 + x)m- 2mk 0 + 2k 0 (1 + kn) l ______ _::.. _ __::...__ ___ ,cos w 
2

t , 

2mx 

c1 
SAeCb kc = c

1
+ n!C

2 

N2 1 
N~+ n2 1 + Y a 

N2 = S 
c2 

2 

Y=~· N2 . 

C4MTaH, 4TO COOTHOWeHMe Me>KAY 4aCTOTaMM w
1 

M W 3aAaHO, T<.e. 
3aAaHO 3Ha4eHMe X, MO>KHO Ha~TM MaKCMMaJibHWe 3Hl4eHMH K03$$M
~~~~eHTOB npM KOCMHycax B 3TOM BWpa>KeHMM.Bwpa3MB 3Ha4eHMH k 
Ill U 4epe3 y Ill X, 3anMWeM 3Ha4eHMH K03ClJ$M~MeHTOB npM KOCMHyCaX 

s ¢opMe 
2 [ 2 2 '12 m(l - x) - -- m- 0,5N v x (1 + y) - (1- y J 

A
1 

= . <l+yL_ /6/ 

lilA= 
2 

2mx 

m(1 + x) --·2-[m- 0,5Nyx2(1 +Y)2- (1 -y)2 
(1 +Y) · ____ . 

2mx 
171 

1\Mct><t>epeHI.IMPYH no y M oTbiCKMBaH' 3KCTpe~WMbl Bbtpa>KeHM~ /6/ 111 /7 I, 
MO>KHO Ha~TM 

rAe 

y c: 
Q+ X 

q-x 

-------2 
q = v 1 + ~ = v 1 + ctul .. 

m 2 c U2 
2 0 

/8/ 

191 

noACTaBMB BWpa>KeHMe /8/ B BWpa>KeHMH /6/ M /7/, Ha~AeM MaKCMMaJib-
Hble 3Ha4eHMH K03$$M~MeHTOB npM KOCMHyCaX 

A1 = 0,5(q- 1) 

Ill 

A2 = 0,5(q + 1). 

npM 3TOM OKOH4aTeJlbHOe BWpa>KeHMe AJI~ Hanp~>KeHMH Ha eMKOCTM Har

py3KM 6yAeT 

U
11 

(t) = mU
1 
2_ [1 + 0,5(q -1)cosw

1 
t -·0,6(q+ 1)cosw

2
t]. /10/ 

( g + 1) -

/ 

3 



BI-1AHO, 4TO HanpRx<eHille Ha eMKOCTH Harpy3KH UH (t) RBnReTCR cynep

no31-14He~ ABYX Kone6aHH~ c 4acToTaMI-1 w1 =vA(1+x) 1-1 w2 =v A(l-x). 
MaKC11ManbHbiX 3Ha4eHI1~ UH (t) MO>KeT AOCTI1rHyTb np1-1 onpeAeneHJ:ibiX 

3Ha4eH!-1RX X, KO]"Opble paBHbl 0,6; 0,385: 0,28 H T.A. 1-1 COOTBeT- ' 
CTBYIOT TOMY, 4T06bl OTHOWeH!-1e 4aCTOT w1 /W 2 5bln0 paBHO OTHOWeH1110 

A~YX He60JlbWI1X 4ei1~X 411Cen. 04eBI-1AHO, 4TO MeHbWe noTepb B~XOA

Horo HanpR>KeHHfl B peaJlbH~X l..leilRX npH HaJll-141-11-1 3aTyXaHH~ H MeHb

wee speMR 3aPRAa eMKOCTH Harpy3KH AO MaKCHMailbHOrq HanpR>KeHHR 
t 3 6yAeT npH 6onbWI-1X 3Ha4eHI-1RX x, T. e. npH x =0, 6. B 3TOM cny4ae 

MaKCHMailbHOe 3Ha4eHHe BbiXOAHOrO HaQpR>KeHHfl Ha eMKOCTH Harpy3KI-1 

COCTaBHT 

g 
Uu m -= mU 1 (q + 1) 

(g+ 1) 

1T 
np1-1 t 3 = 

yA(1- x) 
CxeMa o6ecne4HT nonHyiO nepeAa4y 3Hepri-11-1 a TOM cny4ae, ecnH 

3HeprHR, HaKonneHHaR a eMKOCTRX C 1 1-1 C 0 , nonHOCTbiO BbiAeilHTCR Ha 

eMKOCTH Harpy3KHCH. Ko3~~H1..1HeHT nepeAa4H 3HeprHI-1 s cxeMe 
2 2 2 c1 u1 + c 0u0 g(q + 1) 

TJ = ·-= -~--
CaUHm (g+ 1)(q2 +g) 

6yAeT MaKCHMailbH~M npH-yCilOBHH g=~ npH 3TOM MaKCHMailbHOe 3Ha-

4eHHe HanpR>KeHHR Ha eMKOCTH Harpy3KH 

Dum= mqU1 =qUo' 

T. e · Q- K03~~H1..1HeHT YMHOll<eHHfl' HanpR>t<eHHR B CXeMe npH noilHO~ nepe
Aa4e 3HeprHH, 1-1 onpeAeilR~TCR s~pameH!-1eM /9/. 

napaMeTpb! CXeMbl MOryT 6b!Tb onpeAeileHbl no CileAYIO~HM YCJlOBHRM, 

COOTBeTCTBYIO~HM AOCTHll<eHHIO MaKCHMailbH~X 3Ha4eHH~ 3HeprHH H Ha

npRll<eHHR Ha eMKOCTH Harpy3KH: 

N ==my q2 -1 i 

0 a = NvY:",;. m v (q+x)(q
2
-1) 

(q-,x) ' 

n = J n~- 2kana + 1-, j (q?.~i~=~~x + m
2

x) +1 
(q-x) 

k =~n, _,1 = [xm(q 2-1)/(q-,x))-,1 

n n 
XapaKTepHaR ~opMa HanpRmeHHR Ha HarpyaKe npHBeAeHa Ha pHc.2 

/KpHBaR 1 I AilR x =D, 6 1-1 q =5 . .QnR APYrHx 3Ha4eHI1~ q ¢opMa HanpR

meHHR Ha eMKOCTI-1 Harpy3KI1 nOA06Ha H OTilW4aeTCRi.TOilbKO BeJ1114HHOH 

nepsoro MaKCHMyMa HanpR>KeHHR. 

4 

.. ~ 

_1!!!. --mq,u'IU2m ____ -· --
W~-

O.B 

o.o 

0.4 

0.2 

-o.z 
Utm 

-0.4 

-0.6 

CO 3Ha4eH!-1eM OTHOCHTeilbHO~ 

HT /nyHKTHpHaR npRMaR/. 

U)2t 

PHc. 2. XapaKTepHbie !lJopMbi ua

rrpmKeHHJl Ha eMKOCTH uarpy3KH 

rrpn w1/w2 =2 H q=S WIH BCTpe'I

Horo /1/ n cornacHoro /2/ BKniD

'IeHHJl a.p;.c. ul H Uo ,B cxeM~. 

0THOCI-1TeJlbHaR aMnilHTYAa nep

soro MaKCHMyMa COCTaBnfleT 
2 

U1m (3q- 5) 
~u - --·- . 

H- U2m - 16(q 2 - 1)' 

T.e. 3aBI-1CMT TOilbKO OT K03$~H-

4HeHTa YMHOll<eHMR HanpH>KeHHfl Q. 
rpa~HK 3TOH 3aBI-1CMMOCTM npHBeAeH 

Ha pHc.3. Bi-1AHO, 4TO c pocToM 
3Ha4eHH~ ·K03Ql~M411eHTa Q OTHO

CHTeilbHaR aMnnMTYAa nepsoro MaK
CHMYMa HanpRll<eHHR yseJlM41-1BaeTCR, 

H B npeAeJle (q _, oo) cpaBHMBaeTCR 

aMnJlHTYA~ nepaoro MaKCMMyMa B CXeMe 

BpeMR aapRAa eMKOCTH HarpyaKH AO MaKCHManbHoro 
BCTpe4HOM BKill04eHHH 3.A.c.U 1 M U0 paBHO 

HanpR>KeHMR npi-1 

j q ' r-- q 
t 3 = " L 1C 1(1 + x) -(q-----x) = rr v 1,6 L 1 Cit -q---

0
,-
6 

M cpaBHI-1MO c •r
3 

s cxeMe HT. 
B OTilM4He OT ~T, B KOTOPOM K03~~MI..I11eHT 3J1eKTpOMarHMTHOH CBR3H 

nOCTOHHeH 1-1 paBeH 0, 6 npi-1 COOTHOWeHMM 4aCTOT Wl /w 2 =2 ,_ B AaH

HOH CXeMe npM TaKOM ll<e COOTHOWeHMI-1 4aCTOT 3TOT K03$~111..1HeHT 
3aBI-1Ci-1T OT K03~$1-11..11-1eHTOB q H m. rpa~I-1K 3TO~ 3aBV.CI1MOCTI-1 11306pa
ll<eH Ha pl-1c.4. 

HeTPYAHO noKaaaTb, 4To np1-1 cornacHoM BKill04eHI-111 3-A-C- U
1 

1-1 Uo, T.e. np1-1 I-13MeHeHI-11-1 nom1pHocn1 U 1 11Ill-1 U 0 s cxeMe p11c.16, 
HanpHll<eHille Ha eMKOCTI-1 Harpy3KI1 6yAeT 

g 
U 11 (t) = mU 1 -·[1- 0,5(q + 1)cosw

1 
t + 0;5(q -1) cosw

2
t]. 

(g + 1) 
/11/ 

BH'AHO, 4To 1-1 s 3TOM cny4ae BbiXOAHOe HanpRmeHv.e Ha eMKOCTH Harpya
KH U11 (0 TaK>Ke 3aBHCHT OT COOTHOWeHHfl 4aCTOT w

1 
1-1 w

2
, 11 MaKCI1-

MailbHOe ero 3Ha4eHHe yBeili-14HBaeTCfl C pOCTOM 3TOro OTHOWeH11R, 

cTpeMRCb s npeAene (w
1
/w

2 
.. oo, T.e. x .. t) K seni1LII1He 

Uum=mU 1 g (q+'l). 
(g + 1) 

0AHaKO 3TOT CJly4aH TPYAHO peanHayeM Ha npaKT~Ke H peaJlbH~e B03-

MOli<HOCTI1 TaKoro BKil104eHHR 3aPRAH~X HanpRli<€H11H MO>KHci Ol..leHHTb, 
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5Hw 
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0.3 
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0.1 

_____________ OJ!~ K 
0.6 

03 

0.4 

I ·;(J) 
0.3 

D.li I 

OH I 
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PHc.3. 0THOCHTenbHaH aMrrnHTYAa 
rrepe6ro MaKCH,MyMa HarrpmKeHHH 

B 3aBHCHMOCTH OT K03$$H~HeHTa 

YMHO~eHHH HaiTpH~eHHH B CXeMe, 

PHc.4. 3aBHCHMOCTb Ko3¢¢H~HeHTa 
3neKTpoMai'HHTHOH CBH3H OT K03$

$H~HeHTa YMHO~eHHH HarrpH~eHHH B 

B cxeMe MH: /1/m=l H /2/m=S. 

Hanp~Mep, np~HHB X =0,6, np~ 3TOM YCITOB~~ MaKC~MarrbHOe 3~a4eH~e 
HanpH~eH~H Ha Harpy3Ke COCTaB~T 

I u - U __ g"'----!..(3.....:q,_+_5..:..) _e 
Hm - m 1 

(g+ 1) 16(q + 1) 

Ko3¢¢~4~eHT nepeAa4~ 3Hepr~~ B cxeMe paseH 

1j = g [ (3q + 5)\ 2 • 

(g + 1)( q 2 + g) 16( q + 1) 

np~ 3TOM norrHo~ nepeAa4~ 3Hepr~~ He npo~cxoA~~Pac4eTH~e 
K03$¢~4~eHTOB 3rreKTpOMarH~THO~ CBH3~ k ~ TpaHC$OpMa4~~ n 
Me 6YAYT 

---------------------
..; (q 2-1)(m 2q- 2mx-m2x) + 

1 
, 

(q + x) 
n = 

k = 
[mx ( q 2- 1)) ( q + x)] - 1 

n 

I 
3Ha4eH~H 

B cxe-

XapaKTepHan ¢opMa Hanpn~eH~H Ha eMKOCT~ Harpy3K~ U~0 np~BeAe
Ha Ha p~c.2 /Kp~BaH 2/, 

BpeMH 3apnAa eMKOCT~ Harpy3K~ AO MaKc~MarrbHoro HanpH~eH~H np~ 
COrrraCHOM BKIT~4eH~~ 3.A.C. MO~eT 6~Tb 04eHeHO no ¢opMyrre 

t 3 .:::,"vL
1
c

1
(1-x) q . .:::"y0,4Lp

1
-...:.q __ 

(q+x) (q+0,6) 

~ MeHbWe,4eM t 3 B CXeMe np~ BCTpe4HOM BKIT~4eH~~ 3.A,C, U
1 

q+X 
~ U 0 s 2y-·pa3. 

q-·X 
TaK~M o6pa3oM, c T04K~ 3peH~H M~H~M~3a4~~ noTepb s TpaKTe 

¢OPMI-1POBaH~H ~MnyrrbCa CXeMa CO BCTpe4HbiM BKrr~4eH~eM 3,A,C, U
1 

6 

). 

t'J 
~ 

1-1 Uo npeAn04T~TerrbHe~. B 3TOM cny4ae npoHCXOA~T nonHan nepeAa-
4a 3anaceHHo~ 3Hepr~~ Ha Harpy3KY 1-1 noe~weH~e B~XOAHoro Hanpn
~eHHH /np~ yMep~HHo~•aMnrrHTYAe nepeoro MaKc~MyMa ~anpn~eH~n/. 
np~ cornacHOM BKIT~4eHI-11-1 3,A.C. BbiXOAHOe Hanpn~eH~e Ha eMKOCTI-1 
Harpy3KH TaK~e yeerrH4~saeTcn, HO He npoHCXOA~T nonHo~ nepeAa4H 
3Hepr~H np~ pearrbHbiX 3Ha4eHHHX K03$¢1-141-1eHiOB 3rreKTpOMarHHTHO~ 

CBH3~ k =0,6-0,8,0AHaKO Cy~eCTBeHHO yMeHbWaeTCH epeMH 3aPHAa 
eMKOCT~ Harpy3KI-1 AO MaKC~MarrbHOrO Hanpn~eHMH t 3, 

B03MOJKHbiE BAPHAHTbl nPHMEHEHH.R CXEMbl 

PaCCMOTP~M HeKOTOp~e OCHOBH~e crry4al-1 AITH npaKT~4eCKOrO np~Me
HeHHH CXeMbl, 

1. HaKonHTerrbH~e eMKOCT~ cl M Co 3apn~eH~ AO OAHOro YPOBHH 
Hanpn~eHHH /Krr~4 K2 3aMKHYT, MMeeTcn OA~H ~CT04H~K nocTOHHHoro 
Hanpn~eH~H/ l41, np~ m =lJo/Ul =1 Bblpa~eH~e AITH Hanpn~eHHH Ha eM
KOCT~ Harpy3K~ 1 3anMWeTCH B crreAY~meM BI-!Ae; 

rAe 

n 
U H (t) = U l --(1 + 0,5(o -1) COBW 

1 
t - 0,5 (n + 1) COS w2 tl, (n + 1) 

n = v C 1 + Co.-= v ~--= v 1 + N2 
CH L 1 

w = w v (n + 1) 
1 0 

n(1- k) 

(n -1) 
w = w v--

2 0 n(1 + k) 

w~ = 1/L 1ct' . 

= q; 

MaKCMMarrbHOe Hanpn~eH~e Ha eMKOCT~ Harpy3K~ np~ COOTHOWeHM~ MemAY 
4acToTaM~ w1/w2:2 cocTaenneT UHm=nU 1 .~ npo~cxoA~T nonHan nepe
Aa4a HaKOnrreHHOM 3HeprMH Ha Harpy3Ky, BpeMH AOCTMmeHMH MaKc~
MarrbHO~ aMnrr~TYA~ HanpnmeHMH Ha eMKOCTM·Harpy3K~ paBHO 

t 3 = "Y L f1 <1 + k) (n ~ 1) • 

Ko3¢~M4MeHT 3rreKTpoMarHMTHO~ cen3H k 3aBMCMT OT K03$¢M4MeHTa 
TpaHc¢opMa4MH o M onpeAerrneTCH no ¢opMyne 

k = 0,6n -·1 
n -0,6 

rpa¢MK 3TO~ 3aBMCMMOCTM npMBeAeH Ha pMc.4 /KPHBaH 1/. AMnrrHTYAa 
nepeoro MaKCMMyMa HanpnmeHMH TaKme 3aBHCHT OT K03$¢M4MeHTa TpaHc
¢0pMa4HH 0 1-1 MOmeT 6btTb 04eHeHa no rpa¢MKY PHC. 3, 
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B~AHo, 4TO ·cxeMy 4enecoo6pasHo np~MeH~Tb np~ 3Ha4eH~~xn = 
=3-5, Korga aen~4~H~ aMnn~TYA~ nepaoro MaKc~MyMa Hanp~meH~~ ~. 
oco6eHHO, K03$$~4~eHTa sneKTPOMarH~THO~ CB~3~ cpaBH~TenbHO Mr-
nbl, Hanp~Mep, KaK npOMemyT04Hyn CTyneHb MemAY reHepaTOpOM 
ApKaAbeea-MapKca ~ ABOAHoA $OPM~PY~~eA n~H~eA. Oco6eHHO np~sne
KaTeneH Bap~aHT C~MMerp~4HOrO BKn~4eH~H ABYX TaK~X CXeM C o6-
~~M paspRAH~KOM An~ ~MnynbcHoro sap~ga ABOAHoro ~eHepaTopa-
6n~Mn~AHa /5/. 

2. HMnynbCHbtA pesoHaHCHbiA aaTorpaHc$opMaTop. YcTpeM~B C 0 ... "" 
~ Uo-+0, nony4~M ~ssecTHY~ cxeMy ~MnynbcHoro aaToTpaHc$opMaTo
pa. BwxogHoe Hanp~meH~e Ha eMKOCT~ Harpy3K~ a 3TOM cny4ae 6ygeT 

UH(t) = 0,5naU 1(cosw1t -·cosw2t), 

------·· ·w 
rAe n a= y 1 + 2kn + n2 ; w1 = ____::_o_.; 

yl-ka 
w wo 2 = -----. k l+kn vl+ka'' a= -n-··· CxeMa 

o6ecne4~BaeT MaKc~ManbH~A nepeHoc 3Hepr~~ Ha HarpysKy ~ YMHome
H~e Hanp~meH~~ B na pas. 

BpeM~ AOCT~meH~~ MaKC~ManbHOrO HanpRmeH~~ Ha eMKOCT~ Harpy3K~ 
COCTaBnReT 

t 3 = rry'L1 C 1 (1 + ka) = rr y 1,6L1 C 1. 

0THOC~TenbHa~ aMnn~TYAa nepsoro MaKc~MyMa Hanp.AmeH~~ pasHa 0,5625. 
6onee noApo6HwA aHan~3 ~ Mogen~poeaH~e 3ToA cxeM~ MOmHo HaAT~ 
a pa6oTe/31. CxeMy ygo6Ho npaKT~4ecK~ np~MeHRTb np~ He6onbw~x 
K03$$~4~eHTaX TpaHC$OpMa4~~ ll, KOrA~ K03$$~4~eHT 3neKTpOMarH~THOH 

C8~3~ k HeBbiCOK, 
3. CornacoaaH~e rHH c eMKOCTb~ Harp¥3K~.-np~H4~n~anbHa~ sneKT-

~1 ' ..... 
p~4ecKa~ cxeMa TaKoA 4en~ ~MnynbcHoro aap~Aa ~n np~BeAeHa Ha 
p~c.5. , · · · 

B Ka4eCTBe eMKOCn1 Co ~MnOnb3yeTc~ eMKOCTb rHH 118 ygape": 
C0rn U0 

C0 = --; rAe rn = -· 
rn u1 

\!i./ 
Ro 

Ro 

8 

- 4~cno 

CH 

CTyneHeA rHHa, U 1 - Hanp~meH~e 

3apRga HaKOn~TenbHOH eMKOCT~ 
~ CTyneHeA r~Ha, Uo - BWXOAHOe 
Hanp~meH~e rHHa, rnC 0 - eMKOCTb 
CTyneH~. 

TaKy~ cxeMy 4enecoo6pasHo 
np~MeH~Tb An~ cornacoaaH~~ rHH 
c eMKOCTbiO HarpysK~ CH np~ 

nOB~WeH~~ B~XOAHOrO Hanp~meH~~ 

Ha eMKOCT~ Harpy3K~ ~ COOTBeT
CTByiO~ero noH~meH~~ HanpRmeH~~ 

aap.Aga CTyneHeA rHHa c 4enb~ 

PH c .• 5. llpH:HIJ;HIIHa.JibHaH sneKTprr

<Ieci<aH CXeMa COr'JiaCOBaHH:H flffi 
c <l>IT. 

h 

I 

(] 

.. 

~ 
I 

/ 

ysen~4eH~~ cpoKa cnym6w ero KOHAeHcaropos /Mn~ yMeHbWeH~~ ~~cna 
cryneHeA reHepaTopa/. 

B 3TOM cny~ae Hanp~meH~e Ha eMKOCT~ Harpy3K~ on~cwaaeTc~ sw
pameH~~M~ /10/ ~ /11/np~ ecTpe4HOM ~ cornacHoM eKn~4eH~~ 3.g.c. 
u1 ~ Uo cooTeeTcTeeHHo. KaK cneAyeT ~3 aHan~aa 3T~x ewpameH~A, 
C T04K~ speH~~ M~H~M~3B4~~ nOTepb 3Hepr~~ BCTpe4HOe BKn~4eH~e 
3.g.c. npegno4T~TenbHee. 0Ho noasonReT nonHOCTb~ cornacosaTb 

'rHH C eMKOCTb~ Harpy3K~. np~ 3TOM MaKC~ManbHOe HanpRmeH~e Ha 
eMKOCT~ Har-pyaK~ UHm =rnqU 1 6YIWT nony4eHo, ecm1 Co= gC H= qCH ~ 
C 1 = rn2q(q --l)Cg. Bem14~Ha nepaoro MaKc~MyMa HanpRmet·H-1~ e cxeMe 
A~KTyeTCR 3Ha4eH~RM~ K03$$~4~€HTa YMHOmeH~R HanpRmeH~R q, K03$
$~4~eHT 'sneKTpOMarH~THOH CB.A3~ k C pOCTOM 3Ha4eH~H q ~ lD 6biCTpO 
CTpeM~TCR K 3Ha4eH~~ -0,6. BpeMR 3BPRAa eMKOCT~ Harpy3K~ AO MaK-

I 

c~ManbHoro i;anp~meH~R t 3 = rry 1,6 L 1C1 7q _:O,G) .c poe ToM 3Ha4eH~i1 q 

crpeM~Tc.A K cny4a~ HT. An.A yMeHbWeH~.A apeMeH~ sap.AAa eMKOCT~ 
HarpysK~ AO MaKc~ManbHOro Hanp.AmeH~.A cneAyeT ~cnonb30BaTb cor~ 
nacHWH pe~~M BKn~4eH~R 3.g.c., n03BOn.A~~~A yMeHbW~Tb ~ B 

q;-0,6 ' 
2y paa, ogHaKo np~ 3TOM cornacoaaH~.A rHH c eMKOCTb~ Harpya-

q-0,6 
K~ He AOCHwaeTC.A. Hanp~Mep, np~ eMKOCTM rHH 11 8 YAape 11

, paeHOH 
4 H$ /npoMwwneHHWH rHH-500/0,04/, eMKO~T~ $OPM~py~~eA n~H~~ -
0, 5 H$ /6/, T. e. np~ q =8 ~ m=5, Tpe6yeMa.A· een~4~Ha nepeoA Ha
KOn~TenbHOH eMKOCT~ COCTaB~T 700 H¢. np~ 3BP.AAHOM Hanp.AmeH~~ 
50 KB /50% OT HOM~HanbHOro/ MaKC~ManbHOe Hanp.AmeH~e Ha $OpM~py~
~eH n~H~~ 6yAeT 2 MB np~ BcTpe4HOM BKn~4eH~~ 3.A.C. ~ nopRAKa 
1, 4 MB - np~ cornacHOM. Tpe6yeMbiA K03$$~4~eHT 3neKTpoMarH~THoA 
cs.A3~ k np~ 3TOM paseH 0,58. ~ cpaBH~M co cxeMoA HT, ogHaKo oT
HOC~TenbHa.A aMnn~TYAa nepsoro MaKc~MyMa Hanp.AmeH~.A MeHbwe ~ pas
Ha 0,36. BpeM.A sapRAa $n AO MaKc~ManbHoro Hanp.AmeH~R 6ygeT onpe
gen.ATbCR Bbi6opoM' 3Ha4eH~R nepB~4HOi1 ~HAYKT~BHOCT~. 

Hcnonb30BaH~e THH BMecTb eMKOCT~ C 1 npaKT~4ecK~ He4enecoo6-
pa3HO BCnegCTB~e 3Ha4~TenbHOi1 C06CTBeHHOH ~HAYKT~BHOCT~ reHe
paTopa, CH~ma10~ei1 3$$eKT~BHble K03$$~4~eHTbl sneKTpoMarH~THOH 

CB.A3~ ~ TpaHc$opMa4~~ cxeMw. 
4. CxeMa C K03$$~4~eHTOM 3neKTPOMarH~THOH CBR3~ k, paBHbiM HyniO. 

MoryT npegcTasmnb ~HTepec ycnos~R pa6oTbl cxeMbl np1-1 k =0. 3ToT 
cny4ai1 npome peam1sosarb. Hs $opMymt AnR K03$$~41-1eHTa 3neKTpo
MarHI-1THoA CBR3~ cneAyeT '· 4TO np~ k =0 K03$$~4~eHT 

1 . 
q=·-{0,5 ± y0,25+ m(m-l)x2] 

mx 

M He Momer 6wTb sw6paH npo~asonbHO. MaKc~ManbHOe HanpRmeHMe Ha 
eMKOCTI-1 Harpy3K~ no-npemHeMy 6ygeT 

' 0 5U ' 
U =mqU =-!...-L·[l+v1+4m(m~·l)x 2 ], 

Hm 1 X 

.9 

' 



___ ... ... ..., .. ....., _ __ • m m • • 

HanpHMep, np11 rn=l q=5/3 11 U Hm=l ;66 U 1· 3AeCb AnFI nony4eHHR MaK
cvtManbHO~ BbiXOAHO~ aMnni1TYAbl BblrOAHee Bbi6HpaTb ycnoBVJe Ill< 1. 

npeAnomeHHaR cxeMa HMnynbcHoro aapRAa $n noasonReT nonHoCTb~ 
cornacosaTb secb rpaKT $OPMI1posaHI1R 11Mnynbca. C T04KH apeHHR 
nbaKT~4ecKoro npHMeHeHHR cxeM~ npeACTasnReT 11HTepec cny4a~ 3, 
noasonR~~I1~ cornacosaTb rMH c eMKOCTb~ $n np11 nos~weHI111 HanpR
meHHR Ha $n 1-1 npHeMneMo~ aMnnHTYAO~ ee nepsoro MaKCHMyMa. 
Cny4a~ 1 , KaK npoMemyT04HY~ c-r'yneHb s 1.1emt I(!Mnynb~Horo aa'pRAa 
~n, Ha-aa He6onbWHX 3Ha4eHI1~ K03$¢1-11.1HeHTa 3neKTpOMarH11THO~ 

CBR3H H aMnni1TYAbl nepsoro MaKCHMYMa HanpmKeHHfl /npH ll =3 + 5/ 
npo~e peani130BaTb Ha B~COKI1e B~XOAH~e HanpRmeHHR, 

B aaKn~4eHHe asropw s~pama~T 6naroAaPHOCTb C.6.npH6~TKosy 
aa noMO~b np11 MOAenHposaHI1H cxeM~ Ha HI13KOM HanpRmeHHI-1, a TaKme 
H.C.rnaroneso~ 1-1 B.H.PRxoscKOMY aa noneaHwe o6cymAeHI1R. 
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AKcHHeHKo B.n. H AP· 13-82-764 
AnyxKOHTypHaH cxeMa HMnynbCHoro sapHAa ~opMHpyro~x nHHHH 
A.TIH llHTaHHH CTpHMepHbiX KaMep 

IlpHBeAeHbi pesynbTaTbl aHanH3a ABYKKOHTYPHOH CXeMbi HMllynbCHO
ro sapHAa ~OpMHpyiO~X nHHHH, paCCMOTpeHbi BapHaHTbl llpHMeHeHHH 
CXeMbi B reHepaTOpax AnH IIHTaHH.fl CTpHMepHbiX KaMep. 

PaooTa BblllOnHeHa B naoopaTOPHH Bb!COKHX 3HeprHH OIDIH. 

npenpHHT 06beAHHeHHOro HHCTHTYTa RAePH~X HCCneAOBaHHH. ~y6Ha 1982 

Aksinenko V.D. et al. 13-82-764 

Two-Spection Circuit of Impulse Forming Lines for Streamer 
Chamber Supply 

Two-section circuit to charge the impulse. forming lines is 
proposed. This circuit is analysed, diagrams are presented. 
Modification of using this circuit in practice and recommenda
tions on its realization in a generator to charge streamer 
chambers are given. 

The investigation has been performed at the Laboratory of 
High Energies, JINR. 
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