


B IIa6opa~opn~ s b ~ c o m x  s~eprnfi OZ?RM c o 3 n a e ~ c ~ .  TFDK~JIOROHH~IB 
CHHXPOTPOH - H~KI-IOTPOH, n e p B o e  coo6weane o KOTOPOM 6 b m 0  orry6nn~o- 
B ~ H O  ewe B 1975 r J Z  I .  OCHOBHO~ ~ a s ~ a r ~ e ~ ~ e  H y I u I o T p o ~ a  - 06ecneseme 
k i ~ ~ J I e n 0 ~ a H k i f i  p e J I H T k i B k i ~ ~ ~ ~ 0 f i  RnepHofi  I$HSHK~ - HOBOMY HallpaBJIe- 

HHH), CI$OPM~JIHPOB~HHOMY A . M . E ~ J I B I M ~ I M ' ~  I .  

B nmaofi pa6o~e n p a s e n e H b 1  pac r I embIe  oueHKH napaMeTpoB P ~ ~ O H ~ H C -  

HOrO npeAyCKOpHTeJIR. HOHOB Ha 3HeprIlK) -0,g M3B/A, npeXJlmaeMOr0 XJlR. 

HHXeKUHOHHOrO KOMnneKCa H y m o ~ p o ~ a .  np~l nOArOTOBKe llPeJlJIOXeHHR 

6b1na klCnOnb3OBaHa nOCTylTHaR. IMI$oPM~E.IR. 06 HHXeKTOpaX HOHHbIX CIMX- 

POTPOHOB: Bevalac B CIUA'~ 1 I, SIS B @PI'/5 /, Numatron B R n o ~ H n / ~  I 

A CBeAeHHR. 06 HHXeKTOpe B C ~ K T O P H ~ I ~ ~  uIIKIIOTpOH/' ' - ' / - 0 RnOHCKOM 

J I k i H e f i H 0 ~  pe30HaHCHOM YCKOPHTeJIe RILAC C BapbkipyeMofi wCTOTO~~. CH- 

CTeMbI H H X e K W H  YnOMRHYTbIX CHHXPOTPOHOB COAePXaT Pe30HaTOPbI Ha OC- 

HOBe OTPe3KOB KOaKCHZUlbHbIX JIkl~Hfi' '  I ,  nPaKTHlIeCKIi H e  nOJIAilH)ll@ieCR 

TOYHOMY PaCseTy. B YCKOPHTiTene RILAC HCnOJIb30BaHbI rIeTBepTbBOJIHOBbIe 

pe30HaTOpbI Ha OCHOBe CHMM~TPH' IHO~~  ~ K ~ ~ H H P O B Z ~ H H O ~ ~  ~ O J I O C K O B O ~ ~  JIHHEIH, 

npHseM IIlHpklHa BHYTPeHHerO nOnOCKOBOr0 3JIeKTPOAa JlkIHHH COCTaBJIReT 

3aMeTHYH) AOIIH) OT pe30HaH~H0fi AnHHbI BOnHbI (AO - ~ 0 , 4 X ) .  Ha PHC. 1 
n p e n c T a s n e H a  c x e M a  pe30~a~opa" I .  T p y 6 ~ n  npefiaa s a ~ p e n n e ~ b ~  Ha OTK- 

PbITOM KOHue pe30~11pyH)~efi JIHHHH, nOOlIePeAH0 Ha BHYTPeHHeM BbICOKO- 

BOnbTHOM llpOBOnHHKe H Ha BHeUlHeM 3a3eMneHHOM npOBOJIJ3HKe JIIIHEIH. 

Z ? ~ M ~ H ~ H H ~  pa6osefi sacToTbI pe so~a~opa  AocTnraeTcH n e p e M e u e H n e M  s a ~ o -  
pawsmmero nnysmepa. Ha pnc. 2 n o ~ a 3 a ~ o  pacnpeneneane HanpFImeHnff 

p a M  pe3owa~opa B pa6o- 
s e M  m T e p s a n e  sac- 
 TOT/^ ' /; HepaBHOMep- 

HOCTb HalIpHXeHHR. B 3a- 
3OpaX HaXOAHTCR. B ripe- 

AeJIaX 2 5%. P ~ B H O M ~ ~ H O ~  
pacnpeneneme H a n p n m e -  

HHR. no s a s o p a ~  nocTn-  

raeTcR npoCTbIM C ~ O C O -  
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'X ~ p y 6 0 ~  npefiaa B H a s a n e  H K O H u e  peso- 

/--x---+x-K---,-" 
HaTOpa.  n p H  3TOM eMKOCTHaU H a r p y 3 K a  H a  
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f =39 9 MHz 
\, OTKPblTOM KOHUe p e 3 0 ~ H p y ~ ) L U e f i  IIHHHH 

0 
BOspaCTaeT, HO UlYHTOBOe COnpOTHBJIeHHe 

pe3o~a~opa  o c T a e T c u  n o c T a T o w o  B ~ I C O K H M  + ' a. fx,x,x - a x - - -  

\-*,,- H c o m a ~ n u e ~  - 75 M O M / M ' ~  I I ( ~ a  saCTO- 

f =46 3 MHz ~e 25 Mru)  . 
0 8  E c n ~  B YCKOpHTeJIe T H n a  RILAC pa6o- 

s a R  WCTOTa @ H K C H P O B ~ H ~ ,  TO KOHCTPYK- 

UHU p e 3 0 H a T O p a  CyIUeCTBeHHO y n p 0 U I a e ~ ~ U ~ '  I .  B OAHOM BaKyYMHOM KO- 

)KYXe MOXHO nOCnenOBaTt?JIbHO Pa3MeCTUTb HeCKOnbKO He3aBHCHMbIX peso- 
HaTOpOB; n O n y C K H  H a  A3rOTOBneHHe pe30HaTOPOB H e  XeCTKH, H ~ C T P O ~ ~ K ~  I 

pe30HaTOpOB H a  pa6osym WCTOTy H e K p w H Y H a ,  T a K  K a K  6oeee BbICOKaR rap- I 

MOHHKa (2f) OTCTOHT ZIWIeKO O'r OCHOBHOA ( f ) l l  I .  Ha PWC. 3 npenCTaBJIe-  ~ 
H a  c x e M a  peso~a~opa"  I c @ a ~ c n p o ~ a ~ ~ o f i  s ac~o~o t i .  

Y c K o ~ A T ~ J I ~  TMna RILAC C @ U K C H ~ > O B ~ ~ ~ H O #  ~ ~ C T O T O ~ ~  HMeeT HeKOTOpbIe , 
npeHMylI leCTBa nepen yCKOpHT€?JTeM Bnnepo3'' I H a  KOaKCHaJIbHbIX IIHHHUX, 

K O T O P ~ I ~ ~  HCnOnb3yeTCU B HHXeKTOpaX VOHHbIX CHHXPOTPOHOB l 3  - I , a MMeH- 

HO: 6onee n p o c T a R  KOHCTWKIJHR pe3o~a~opa  H p a B H o M e p H Q e  p a c n p e n e n e H u e  

HaIIpUXeHHU no 3iXiOpaM.  TO lT03BOJIHT n p H  p a 3 p a 6 0 ~ ~ e  YCKOpHTenU YMeHb- 

mHTb 0 6 b e ~  p a 6 0 ~  no MOAeJIHpOBat3HKl p e 3 0 H a T O p a .  T a ~ o t i  YCKOpHTenb BbI- 

rOAH0 OTnHsaeTCR T a K X e  OT y<!KOPUTf!JIU H a  OCHOBe H - ~ ~ ~ O H ~ T O P ~ I ~  1 

' 

npoc~o~of i  n p o s e n y p b 1  n o n y s e H n u  p a B H o M e p H o r o  p a c n p e n e n e H n u  H a n p u x e -  

HHR IIO 3a3OpaM,  HeKPHTHWOCTbKl HBCTPO~~M H a  pa6or1ym saCTOTy H npOCT0- 

~ o i i  KOHCTPY KUHH pe3o~a~opa.  
P e s o ~ a ~ o p  RILAC'a (c @ ~ ~ c n p o ~ a H ~ o t i  s a c ~ o ~ o f i  - CM. pnc. 3) 6bm 

n o n o x e H  B OCHOBY n p e n y c K o p u T e n H  HOHOB, n p e a T I a r a e M o r o  mu HHxeKuM- 

OHHOrO KOMWIeKCa HYKJIOTPOHB. K HHXeKTOPY HYKJIOTPOH~ lTpeA'bUBJIRH)T- 

CU ITOBbImeHHbIe ~ p e 6 o ~ m n u :  OH AOJIXeH o 6 e c n e w ~ b  BbICOKYH) HHTeHCHB- 

HOCTb HOHHbIX WrIKOB BCeX 3neMeHTOB n e ~ k i 0 n H 9 e ~ ~ 0 f i  ~a6nkiub1 OT BOnOPO- 

A a  no YpaHa.  ~ O ~ T O M ~  B KarIeCTBe o ~ n p a B ~ 0 f i  TO'IKH 6 b m  PaCCMOTpeH ~ a ~ i 6 o -  
nee ~ H X e J I b 1 f i  cllysafi - YCKOpeHHe ~ - ~ ~ P H A H ~ I X  MOHOB Y p a H a  ( ~ ~ P H ~ O C T ~  

HOHOB q / A  = 0,021; q - s a p ~ n ,  A - M a c c o B o e  wcno n o ~ a )  . Ycno~uu  WH 

YCKOpeHHH 6onee JIerKHX HOHOB C ~ T O B ~ I U I ~ H H O ~ ~  3aPHAHOCTbKl M O r y T  6 b 1 ~ b  

0 6 e c n e s e ~ b I  n y T e M  COOTBeTCTByIoIUerO CHHXeHHU YPOBHH yCKOPHH)IUHX 

H @o~ycapymwix  noneti. 
M O H ~ I  US + B AOCTaTOqHOM KOnHlIeCTBe (- 100 MA) MOrYT 6 b ~ b  IIOJ'Iyse- 

HbI B HCTOWHKe n Y r O B O r 0  T H n a  MEVVA" I.   TOT HCTOWHK 6b1n nOCTaBJIeH 

H a  Bevalac'et4 I ,  'IT0 06ecnesnno lTOBbIIUeHHe HHTeHCHBHOCTH HOHHOrO n y s K a  

B HeCKOJIbKO pas. 
B e c b  HHTepBan 3 a p H n ; ~ o c ~ e f i  q / A  OT 0,02 no 1,o TPYAHO H HepaUHOHaJIb- 

HO n e p e K p b I B a T b  B OAHOM YCKOpHTene;  3TOT H H T e p B U  6b1n pa36n~ H a  me 
VaCTH: 0,02 < ( q / A ) l  < 0,16 H 0,16 < (q/A)2 < 1, H COOTBeTCTBeHHO 3TOMy 

6b1nu BbInOJlHeHbI OIleHKU n a p a M e T p O B  n B y X  n p e n y ~ ~ ~ p k i ~ e n e f i  (WH HH3KO- 

3apUnHbIX - ( q / A ) l  M BbICOK03aPUnHbIX - (q/A)z , HOHOB) . 
Ha pnc. 4 n p e n c T a s n e H a  c x e M a  npennaraemoro n p e n y c K o p n T e n u :  1, - - 

HCTOsHHK HH3K03aPHnHbIX HOHOB, H a n P H M e P ,  AYrOBOrO T u n a ;  Uo 1 - 3JIeKT- 

p o c ~ a ~ n s e c ~ n k  n p e n y c K o p s T e n b ,  G1 - r p y n n a p o s a T e n b  HOHOB; A 1 ,  A 2 ,  
A3 H A4 - s e T b I p e  pe3o~a~opa,  C - n e p e 3 a p ~ n ~ a ~  M n m e H b ,  M I  n M2 - M a r -  

H H T ~ I  CucTeMbI cene~unn  HOHOB no ~ B P H ~ H O C T H  H n a p a n n e n b H o r o  n e p e H o c a  

n y s K a ;  I2 - HCTOWHK BblCOK03aPFIWbIX HOHOB (Jla3ep~bIji, 3neKTPOHHO- 

nyse~ofi A np.) ; Uo - s n e ~ ~ p o c ~ a ~ n s e c ~ n f i  n p e n y c K o p H T e n b ,  G2 - rpyn- 
nHpOBaTf3Ib HOHOB; A - p e 3 0 H a T O p .  M ~ K C H M ~ ~ ~ H O ~  H a n p H X e H H e  n p e n y C K 0 -  

p?i~enefi Uo 1 H Uo COCTaBnHeT 250 KB; H a n P H X e H H e  C T ~ ~ H ~ H ~ H ~ O B ~ H O  

(- 0,176) H p e r y n H p y e T c H  B m n p o ~ u x  npenenax. rpynnupo~a~enn  G1 a G2 - 
AByXKaCKaWIbIe OnHOsaCTOTHbIe KJIHCTPOHHOrO THna,  npeo6pa3ym11lne no- 
JlOBHHY n e P B H W O r 0  HenpepbIBHOrO r I y s K a  (C TOKOM -1 MA) B CVCTKH 

@a30~0fi nPOTHXeHHOCTU - 1 2 ~ "  I. P ~ ~ O H ~ T O P ~ I  A H A1 A 4  - T u n a  HC- 

nOJIb30BaHHOrO B RILAC'e. 
M O H ~ I  H U ~ K O ~ ~  3 a P m H O C T H  (0,02 < ( q / A ) 1  < 0,16) YCKOPHIoTCH B 

seTbIpeXpe30HaTOpHOM ~ p e n y C K O p U T W I e ;  3apHAHOCTb HOHOB Y p a H a  n 0 C n e  



YCKOpeHHR, r P m e H T b I  MaI'HUTHbIX n0nefi ~ ~ a A p y n 0 J l e f i  H HMllyJlbCHaR M o m -  

H O C T ~  B~ICOKOWCTOTH~IX n o T e p b  y ~ a 3 a ~ b 1  AJIR ~m6onee  H a n p R x e H H o r o  pe- 
=Ma YCKOpeHwI  - MOHOB US+. n p H  YCKOPeHHH HOHOB C ~ o B ~ I L U ~ H H O ~ ~  38- 

p w o c ~ b m  q/A, H a n p u M e p ,  mep B n p e n y c K o p m e n e  B ~ I C O K O ~ ~ ~ R A H ~ I X  HO- 

HOB, BeJIHWHbI IIepeYIiCJIeHHbIX BbILUe ~ a n p f l X e H U #  H r p W U e H T O B  YMeHbLUa- 

~ T C R  n p H M e p H o  B 3 pasa, a MOLUHOCT~ n o T e p b  B 9 pas, H C T ~ H O B ~ C R  p a ~ ~ o f i  
16 KBT. ~ P H  YCKOPeHUU HOHOB, H a n p H M e p ,  3aPmHOCTbKI  q /A = 0,10 B ripen- 

yCKOpUTe.JIe H H 3 K 0 3 a P M H b I X  HOHOB MOLUHOCTb BbICOKO'IaCTOTHbIX IlOTepb 

B pe3o~a~opax CHHSUTCR c 1.9 MBT no -80 KBT. 
T e ~ n b 1  YCKOPeHUR B H - c T P Y K T ~ ~ ~ ~ ~  O H B npeAJIaraeMOM y c K o p H T e n e  

n p a K T w e C K M  O m H a K O B b I  (CM. ~ a 6 n . ) ,  IIOCKOnbKy B o6oax C n y W R X  B3RTbI 

OAHI-IaKOBbIe HXIPRXeHHOCTH YCKOPRIOIIJHX n0Jlefi (90 KB/CM) H PaBHOMep-  

HbIe  paCnpene.JIeHElII ~ a n p R X e ~ H f i  no 3 a 3 O p a M ;  LUYHTOBbIe COnPOTHBneHUR 

H - p e 3 0 ~ a ~ o p a I '  O H p e 3 0 H a T O p a  RILAC'a T a K X e  n p H M e p H 0  OnHHaKOBbI. 

Y c K o ~ u T ~ J I ~  T u n a  RILAC (C @ ~ K C H ~ O B ~ H H O ~ ~  ~ ~ C T O T O ~ ~ )  HMeeT npeHMyLqecT-  

B a  n e p e A  H - ~ ~ p y K T y p o f i "  O I :  OTMerIeHHbIe BbILUe npOCTOTa KOHCTPYKIJHU 

pe3o~a~opa, H e K p u T n w o c T b  ~ a c ~ p o f i ~ g  u 6onee n e r K a R  nposenypa nonyse- 
HHR PaBHOMepHOrO H a n p R X e H H R  no 3 a 3 O p a M .  B~AOCT~TOK p e 3 0 H a T O p a  

RILAC'a- er0 MeHbLUaR (B CpaBHeHHH C H - ~ ~ ~ o H ~ T o ~ o M )  AJIHHa, H e  n p e B b I -  

maroLqaR h / 2 .  
O T M ( ? V ~ H H ~ ~ ~ ~  BbILUe H U ~ K H ~ ~  YPOBeSIb n 0 ~ p e 6 n R e ~ o f i  MOIIJHOC'TU npewa- 

r a e M b I M  YCKOpHTeJleM n p H  YClCOpeHUH IIOHOB ~ o B ~ I L U ~ H H O ~ ~  S@PRnHOCTU 

06ecnemisae~ BOSMOXHOCTb p a 6 ~ T b 1  np4?nyCKOpUTe.JIFf B P e X H M e  C 6 0 n b m a ~  

KO~@$HLW~HTOM nOJ'Ie3HOrO Bp4MeHH (B~UIOT~ A 0  p e n p e p b I B H o r 0  p e X H M a  

pa60Tb1)  .  TO KarIeCTBO YCKOPHTenR A a e T  BO3MO-WHOCTb UCnOJIb30BaHUR 

er0 B IIPHKJlaAHbIX UCCnenOBWHRX H B HaPOnHOM ~ 0 3 f l f i c ~ ~ e .  

n p e m a r a e ~ b ~ i i  pe30~a~c~b1fi  n p e n y c K o p H T e n b  B K n m s a m  n p o c T b I e  II 

H W e X H b I e  3neMeHTb1, n a B H O  IICnOJ'Ib3yeMbIe B ~ C K O ~ I I T ~ ~ ~ H O ~ ~  TeXHHKe. 

~ O ~ T O M Y  p a 3 p a 6 0 ~ K a  H C03AaHHe npenYCKOPUTeJIR H e  B C T p e T m  n p H ~ H n H -  

aJlbHbIX 3 a T p y n ~ e ~ H f i .  
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