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1 AJIH HYMOTPOHA 



/ l /  
n p U  ~ b 1 6 0 p e  M ~ ~ H U T H O ~ ~  CTpYKTYpbI  HYKJIOTpOHa p a C C M a T p U B a -  

n n c b  n B e  O C H O B H ~ I ~  K O H C T ~ ~ K W H  n ~ ~ 3  p e r y n R p H o r o  nepuona: o n H a  u3 
HUX - C RBHO B b I p a X e H H b I M H  nOnIOCaMU, l X p Y ~ a R  - n p R M O Y r O n b H a R ,  T u n a  

JiHH3bI ~ ~ H O B C K O ~ O ,  aHaJIOrUlrHUI U ~ n O J l b 3 y e ~ O ~  B C B e p X n p O B O n R I 4 e M  

CUHxpOTpOHC! c ~ M H / * / .  Kaxnm P a C C M a T p M B m a C b  B K a q e C T B e  pa6oseii, 
UCCJieAOBaJlMCb ee XapaKTepUCTUKU,  U no HUM non6npanc~ ~m6onee  OnTU- 

M ~ J I ~ H ~ I R  BapMaHT. PacYeTb1  npOBOnUJIUCb C l lOMOI4bIO ABYX CUCTeM n p O r -  

p a M M :  T p e x ~ e p H O f i  MAGSYS, O C H O B ~ H H O ~  H a  M e T o n e  O ~ % ~ M H ~ I X  UHTer-  

P m b H b I X  y p a B H e H U f i / 3 / ,  U n ~ y M e p H 0 f l  POISCR / 4 /  , U ~ n O n b 3 y I O l U e ~  

MeTOA C O n p R X e H H b I X  r p a n U e H T O B .  

M c x o n f f  n3 O C H O B H ~ I X  T ~ ~ O B ~ H U R ,  n p e n a m n H e M b r x  K r p a n n e H T y  n n H -  

3 b I  - 35 T/M n p U  M a K C U M a n b H O M  p a 6 o q e ~  T O K e  I = 6000 A U 3 @ @ e ~ -  
T U B H O ~ ~  D n U H e  - 42,5 CM, 6 b ~ n  npennoxea nep~OHaclLIXbHb1fi  B a p U a H T  CUM- 

M ~ T P H Y H O ~  JIUH3bl C r ~ n e p 6 0 n u s e c ~ n ~  n0nKlCOM.  Y U C J I ~ H H ~ R  M O n e J l b ,  

HCnOJIb3OBaHHaR B PaClreTaX,  I I p e n C T a B n e H a  H a  PUC. 1. P e 3 y n b ~ a T b 1  PaCYeTOB 

no c H c T e M e  n p o r p a M M  POISCR n p u ~ e n e ~ b r  B ~ a 6 n .  1. B m ~ o ,   TO c yse- 
JlUqeHHeM T O K a  B c ~ e p x n p o e o n ~ ~ e i i  O ~ M O T K ~  HO MaKCUMaJIbHbIX 3 H a q e ~ U f i  

npOHCXOnUT C U n b H O e  H a C b I w e H U e  X e J I e 3 H O r O  R p M a .  3 H a q U T e n b H a R  H e n U ~ e f i -  

~ o c n  r p W u e H T a  (AO/C 1 = 23,8370 06ycnosne~a B OCHOBHOM H a c b I u e H n e M  

nonIoca ~ e n e s ~ o r o  R p M a ,  B O C O ~ ~ H H O C T U  ~ o i i  ero q a c T u ,  KOTOP~R ~ P M M ~ I -  

K a e T  K O ~ M O T K ~ M  J'lUH3bI.  TOT B b I B O n  6 b ~ n  n O A T B e p M e H  n p U  YUCneHHOM 

MOAenUpOBaHUU BapUal-ITOB 11 U 111 C M M M ~ T P L ~ H O ~  JIUH3bI (CM.  PUC. 1). 
n 0 n J O C  J'lUH3bI B 3TUX BapUal-ITaX U M e e T  @ 0 p M y  qaCTU OKPYXHOCTU C UeHT- 

POM B T o q K e  n e p e c e Y e H u R  rpaaeii r l p M a .  P a s n u q a m ~ c ~  ~ T U  ~ a p u a t r ~ b ~  B ~ U -  

~ H H O ~  P a n U y C a  OKPYXCHOCTU. O T C J O A ~  Y,CM 

MeHReTCR BWIkWUHa U @ 0 p M a  n p O K -  

n m K U  M e X n y  O ~ M O T K O ~ ~  U nOJIJOCOM. 

Ha PHC. 2 n p e n c T a e n e H a  ~ ~ B U C U M O C T ~  

T a  G K TOKY) OT U3MeHeHUFI T O K a  B 

O ~ M O T K ~ .  K ~ K  c n e n y e T  U 3  ~ a 6 n .  2, 

Puc. I .  K o i i @ u z y p a ~ ~ ~ ~  nonepmiiozo cme- 
BUR C f i ~ ~ 3 ,  U C n O f l b 3 0 6 i l H H a R  8 PUCVeT(LX. 2 4 6 B M 12 X,CM 



~ e n m m b l  H z ,  G, G/I, C, B 3aBHCHMOCTH OT lIHCna aMnep-BHTKOB Cn-06- 
MOTKH C H M M ~ T P ~ O ~  nHH3bI  C r H n e p 6 0 ~ H Y e ~ ~ H M  IlOnIoCOM ( B ~ P H ~ L H T  1) 

I 

- $78 KUX 8UpUUHT06 C h U H 3  C R6HO 6 b l p U X e H -  

nb1.u nofltocom 6 ~ ~ ~ U C U M O C T U  OT U ~ M ~ H ~ H I U I  

TOKU 6 O ~ M O T K ~ .  

r A e  rIpeACTaBJIeHb1 p e 3 y n b T a T b I  sHC- 

n e H H o r o  M O A ~ J I H ~ O B ~ H ~ I  sapnama 
11, OHa COCTaBJIReT ( A  G/G )=13 ,95%.  

BWO, lITO H ~ J I H H ~ ~ ~ H o c T ~  r p W H e H T a  

B B a p H a H T e  111 H N X e ,  l IeM B CJlylIae 

1 H 11. O A H ~ K O  B B a p H a H T e  111 nHH3bI  

n p H  MaKCHMaJlbHOM T O K e  B O ~ M O T K ~  

H e  AOCTkiXHM H ~ O ~ X O A M M ~ I ~ ~  r P W H e H T  
a 

G,,, - 35 TIM. ~ O ~ T O M Y  ~ W I b H e f i -  

mkie HCCJ'IeAOBaHwI p a 3 n k N H b I X  KOH- 

@~rypawt i  n m 3  n p o B o n m a c b  c u3- 
MeHeHHbIM IIOnOXeHkIeM O ~ M O T O K  

o ~ ~ o c u ~ e n b ~ o  nonmca. Ha PHC. 3 
- .50 IIpeACTLlBJIeHbI T P H  T a K m  B a p H a H T a  

H a  @ o ~ e  n e p B o r o  O c H o B H o r o .  P e 3 y n b -  

.44 
TaTbI l IHCneHHOr0 MOAeJIHpOB2LHHR 

3TUX BaPHaHTOB IIpeACTaBneHbI B 

~ a 6 n .  3, 4 H 5. BHAHO, LITO ~enmefi-  
I ~ ~ I I I  I ,K~ HOCTb I'paAHeHTa n p H  T O K ~ I =  6000 A 
1 2 3 4 5 6 7  ( B ~ P H ~ H T  IV)  COCTaBJIReT ( A  GIG )= 

I 



B ~ J I M Y M H ~ I  He , G, G/I, C, B 3aBHCHMOCTH OT TOKa B C ~ - O ~ M O T K ~  K B W p y -  

nonrr c r n n e p 6 0 n m e c ~ n ~  n p o a ~ n e ~  nonmca ( s a p ~ m ~  Vi) 

H e n k i ~ e f i H o c ~ b  r p W H e H T a  B 3TOM c n y q a e  COCTaBJIReT ( A  GIG) = 0,23% IIpH 

T O K e  B C ~ - O ~ M O T K ~  1 = 4600 A.  TO TOK, n p H  KOTOPOM AOCTKXHM MBK- 

ckiMZUIb~b1fi I 'pmHeHT G = 35 TIM. Ha pHC. 2 3TOMy BaPHaHTY COOTBeTCTBYeT 

K p k i B m  V. K ~ K  H CJleAOBNIO OXHAaTb, eCnH C B O ~ O A H O ~  npOCTpaHCTB0 M e x -  

A y  O ~ M O T K O ~ ~  H X e n e 3 H b I M  RPMOM B 3TOM BapkiaHTe rnnep6on~sec~ofi  nHH- 

3 b I  3alTOJlHHTb ~ T ~ o K J I W K O ~ ~ ,  TO X a p a K T e p  H3MeHeHHH BenHWiHbI G/I B 3aBH- 

CHMOCTH OT T o K a  OcTaeTcrr  T e M  xe. J I H u ~  c n e r K a  y n w e T  c a M o  s ~ a s e m e  
r p W u e H T a  n p H  TeX Xe TOKaX. Ha PHC. 2 3TOMY BaPH2IHTY COOTBeTCTByeT 

nYHKTMPHaR IIHHIIR. 

T ~ K H M  o6pa30~,  MOXHO OTMeTHTb n O K a  A B a  pa60snx BapHaHTa CHMMe- 

T P H Y H O ~ ~  nHH3bI A n R  PeryJ I r rpHOrO I lepHOAa HyKJIOTpOHa, ~ a w b G  H 3  KOTO- 

PbIX o6nmae~  CBOHMH npeHMYUeCTBaMH.  Anrr B a p H m T a  C rkinep60nkisec~ofi 
a o p ~ o f i  nonmca x a p a K T e p H a  M e H b m a R  ~ e n a ~ e f i ~ o c n  rpamema n, K a K  6y- 
AeT BMAHO (B~PHSUIT VI), HaElMeHbUee  3HaYeHHe ~ ~ - ~ ~ o J I I U C H O ~ ~  rapMOHH- 

KH. B ~ ~ M ~ H T  c @ o p ~ o f i  n o m c a  no O K ~ Y X H O C T H  n p H B n e K a e T  n p o c ~ o ~ o f i  n3- 
r0TOBneHIIR.  M ~ K c H M Z U I ~ H ~ I ~ ~  r p W H e H T  AOCTkiI3eTCR n p H  TeX Xe T O K Z ,  YTO 

u nnrr A n n o m H o r o  M a r H m a  p e r y n H p H o r o  n e p a o n a / 6 / .  

n e p e f i ~ e ~  TelTepb K HCCJleAOBiUIHH) ~ e J I l i H e f i H 0 c ~ e f i  B U ~ H T ~ Z U I ~ H O U  06- 
JIaCTH paCCMOTp6?HHbIX B a P H m T O B  n U H 3  B TepMHHaX r a P M O H H K  ~ToJISZ/~/  . 
M c c n e ~ o s a ~ m  AJIH BCeX ~ o ~ @ H r y p a u l l f i  n W 3 3  npOBOAHJIHCb H a  p a 4 H y C e  R = 



Puc. 4. Nmenenue o~~ocu~enbnbur am- 
n l l~ lyd  8blClUU Z W M O H U K  ( C 4 .  C 8  ) 
&R d f 3 ~ ~  Tun08 C h u H 3  8 3UellCrcMOCTll 

OT u3MeHenWI TOKU 8 O ~ M O T K ~ .  

= R N =  2,5 CM. O H .  yno6e~  TeM, qTo 

Rsnr reTcr r  pa6osw~ H nnrr n p r r r a o y r o n b -  

~ o f i  n m 3 b 1 .  Ha pwc. 4 n p e n c T a B n e H  xa- 
P a K T e p  H3MeHeHHR o T H o c U T ~ J I ~ H O ~ ~  

aMrLI'IUTynb1 ~ ~ - ~ o J I ~ c H o ~  (Cg ) 
rapMOHHKH IIpH yBf3IweHHH TOKa 

B C ~ - O ~ M O T K ~ .  K ~ K  H q e C T H O ,  B CHM- 

MeTPHYHbIX nHH3aX TeOpeTHYeCKH AOn- 

X H a  OTCYTCTBOBaTb OKTyIlOJIbHaFi ' 

( C q  ) rapMOHHKa.  Ee H U U Y H e  HnH 
OTCYTCTBHe B H3rOTOBJleHHbIX nHH3aX 

rOBOpHT 0 TOYHOCTH H3rOTOBJIeHHH 

xenes~brx n o n m c o B  r rpMa.  nposene~- 
HbIe MeTOAWteCKHe PaCYeTbI I I O K S a -  

JIU, YTO HeTOYHOCTb H3rOTOBJIeHM TH- 

nep6on~sec~oro  npo@wnrr H a  0,l MM 

n p w B o n w T  K n o r r B n e H n m  o m y n o n b -  

~ 0 f i  rapMOHHKH C = 1,s' 1 o - ~ .  K ~ K  
BHAHO H3 pHc.4 ,  OAHO H3MeHeHHe 

@ O P M ~ I  nonmca H e  n a a  yMeHbuleHwrr 

Bf3lWIHHbI TaPMOHHKH. Y M ~ H ~ U ~ H U ~  
BeJImUHbI  1 ~ - I I O J I I O C H O ~ ~  rapMOHHKH 

AOCTHraeTCH n p H  CMeUleHHH O ~ M O T K H  

K UeHTpy nHH3bI. 

Anrr OUeHKH TOYHOCTH paCYeTOB 

C U M M ~ T P C I Y H O ~ ~  nHH3bI YHCJIeHHOe MO- 

n f 3 I ~ O B a H H e  npOBOAkiJlOCb n p H  YHC- 

ne y s n o ~  C ~ T K H  OT N = 700 no N = 

= 22000. K ~ K  nOKa3aJlH p e 3 y n b T a T b I  

pacseroa, n p e n c T a B n e H H b r e  Ha  pwc.5, 
MHHHMUfbHO H ~ O ~ X O A H M O ~  YHCnO 

y s n o ~  ceTKw mrr onncmwrr nonma H 

B c e r o  xenes~oro  3 ~ p a ~ a  N = 10000. 
n p H  3TOM TOllHOCTb BbIYHCneHHR rpa- 

Puc. 5. 3aeucrc~oc~b rovnocm pacveroe 
OTHOCUTe/lbHblX lLMrt?~Tyd 8blClUU Z W M O -  

H U K  ( C 4 ,  C6 ) OT vucfla y3noe pacvemori 
C ~ T K U  d m  deyx mnoe Cfl-mn3. 

n w e H T a  G c o c T a s n r r a  -1,1.10~, a AC, =1,5.10-?&R N=MOOO y s n o ~  
TOYHOCTb BbIYHCneHUR r p a H e H T a  JlJIR A ~ H H O #  K O H @ H ~ Y P ~ U H  nHH3bI - 7,7x 
~10-4 a A C, = 5 10 '5. O C H O B H ~ I ~  p e 3 y n b T a T b I  6 b m ~  IIOnyrleHbI "pH N = 

=10000. P ~ C Y ~ T ~ I  CHMMeTPClVHbIX n U H 3  no CHCTeMe n p O r p a M M  MAGSYS no- 
K a  H e  npOBOAUJIHCb. &fI OUeHKH m H H b I  CHMMeTPHYHbIX n K H 3  ll0 X e n e 3 H O -  

1 7 1  MY RpMY M o m 0  BOCnOJIb30BaTbCR M ~ T O A H K O # ,  n p e m o ~ e ~ ~ o f i  B pa6o~e . 
Torna B BapHaHTe (VI) c H M M ~ T ~ U Y H O ~ ~  nHH3bI C r u n e p 6 0 n m e c ~ ~ ~  n p o @ H -  

n e M  nonmca A n m a  J I H H ~ ~ I  no x e n e 3 ~ 0 ~ y  RPMY L Fe = 39,l CM. 

P e s y n b ~ a ~ b r  Y w c n e H H o r o  ~ o n e n ~ p o ~ a ~ m  CII-~~anpynonrr  c n p r r M o -  

y r o n b ~ o f i  allep~ypofi m F f  CBepXnpOBOJVIIIJerO CHHXPOTPOHa CnMH AOCTa- 

TOYHO ~ O A P O ~ H O  npenCTaBneHb1 B pa60~e121. P a c c ~ a ~ p ~ B a e ~ b r f i  B a p M T  

C n - ~ ~ a n p y n o n r r  nnrr H y w r o T p o H a  ornwsaercrr p a 3 ~ e p a ~ u ,  s n c n o M  a M n e p -  

BHTKOB U A H a l l S O H O M  H 3 M e H e H m  TOKa B O ~ M O T K ~ .  ~ O ~ T O M Y  B A ~ H H O C  pa- 
6 o ~ e  MbI PaCCMaTpHBaeM TOnbKO T e  p e 3 y n b T a T b I  PaCYeTOB, B KOTOPbIX BHA- 

HO o T n n w i e  OT npenbmyuero napwawa. 
Y U C J I ~ H H ~ R  M O n U t b ,  HCIIOJIb3OBaHHaR B PaCYeTaX no T ~ I ? X M ~ ~ H O ~ ~  MeTO- 

n w K e ,  n p e n c T a B n e H a  H a  pwc. 6. Ko~@wrypauwrr nonepeworo ceseHHrr Cn-  
K s a n p y n o n r r  n p w s e n e H a  H a  pwc. 7. P a c q e ~ b ~  no cwcTeMe n p o r p a M M  POISCR 
npOBOAHlIHCb n p H  N = 6500 y 3 n O B  pacYeTH0fi  CeTKH. K ~ K  BHnHO H3 pUC. 5, 
3 T 0  MHHHMUbHO H ~ O ~ X O A H M O ~  YWCJIO y 3 n O B  CeTKU n p H  TOYHOCTH paCYeTOB 

rpa,L(HeHTy H lo4 no H ~ J ~ U H ~ # H O C T R M  AJIR AaHHOTO TUrIa nWH3bI. 

B ~ a 6 n .  6 npeACTaBJIeHb1 p e 3 y n b T a T b I  P a C Y a O B  3aBHCHMOCTH BeJlWlHHbI rpa- 
AHeHTa H H ~ Y I U H ~ ~ ~ H O C T ~ ~ ~  OT H3MeHeHHR TOKa B C ~ - O ~ M O T K ~  A 0  I = 7000 A. 
BWHO, YTO C yBf3lUYeHHeM TOKa A 0  MaKCHMUfbHOrO 3HaYeHHH BenHYIIHbI 

OTHOCHTelIbHbIX aMlUIHTyA H W U H ~ ~ ~ H O C T ~ ~ ~  OCTaIoTCFI n p a K T m e C K H  IIOCTORH- 

HbIMH. B e n u l r n ~ a  ~ W I k i H e k ~ o f i  3aEiHCUMOCTH r p W H e H T a  OT TOKa, PaCCYUTaH- 

H U  no CkicTeMe n p o r p a M M  POISCR, COCTaEinReT ( A  G I G )  = 0,006'%. 

C o o ~ ~ o r n e ~ ~ e  p a 3 ~ e p o ~  a n e p T y p b I  C n - ~ ~ a n p y n o n r r  p e r y n r r p H o r o  ne- 
P H O n a  CHHXpOTpOHa CnMH H HyIcnOTpOHa 1 : 1,75, a OTHOUeHHe AnUH no Xe- 
n e 3 H O M y  RPMY 1 ~ 3 .  ~ O ~ T O M Y  O X H n U O C b ,  YTO H a  U e H T p U b H O e  none H e  6y- 
A y T  OKa3bIBaTb BnHRHHe 61,1c~pee HaCbWaIoUHeCfI  TOPUbI. ~ P O B ~ A ~ H H ~ I ~  

p a c s e T b I  no c n c T e M e  n p o r p a M M  MAGSYS n o a T s e p n m u   TOT B ~ I B O A .  Ha 
pwc. 8 n p e n c T a s n e H o  p a c n p e n e n e H w e  rpanuema G B n o n b  ocn K s a n p y n o n r r  

mrr I = 6000 A, a T a K x e  p a c n p e n e n e H n e  senwsm o T H o c n T e n b H b I x  a M n n a -  

T y n  o ~ ~ y t T o n b ~ 0 f i  H ~ ~ - ~ o J I I O C H O ~ ~  rapMOHHK BnOJlb OCH KBa,L(pYnOJIR 

B 3aBHCHMOCTH OT H3MeHeHUH TOKa B O ~ M O T K ~ .  Benmma O T H O C W T ~ ~ ~ H O ~ ~  

aMWIUTYAb1 O K T ~ ~ O J I ~ H O ~ ~  (C4 ) raPMOHHKH 3aMeTHO MeHFeTCR H a  TOP- 

UaX KBWPYIIOJIH. Benmma 0 T H o c U T e J I b ~ o f i  aMnJIHTyAb1 C 4 rapMOHHKH 

< 0,1% no ~ c e f i  n n H H e  K B a n p y n o n r r  H H a  T o p U a x .  P a c s a ~ b ~ e  s ~ a s e ~ m  ume- 
rpUfbHbIX a M n n H T y A  C 4  - H C 6 TBPMOHHK, nOJlYYeHHbIe B p e 3 y n b T a T e  llHC- 



B ~ J I M ~ I M H ~ I  H 2 ,  G, G/I, C B 3aBLBHCHMOCTH OT TOKa B C ~ - O ~ M O T K ~  K B W -  

P y n O n R  C ~ ~ R M o ~ ~ o J I ~ H o ~ ~  &lepTypOfi ( u ~ H T ~ ~ J I ~ H ~ R  o 6 n a c ~ b )  

1000 A 3000 A 4000 A 5000A 6000 A 7000 A 

C$ = H, , 3  1281,850 3845,468 5127,317 6409,216 7690,912 8972,403 

C4, % 0,0010 -0,0032 -0,0042 -0.001 4 -0,001 5 0,00298 

nemoro I w T e r p u p o B m m  ~ T H X  KPHB~IX, n p e n c T a B n e H b 1  B ~ a 6 n .  7. B ~ m o ,  
lITO HeCMOTPR H a  3aMeTHOe U3MeHeHUe C 4 -rapMOHHKU H a  TOpUaX UHTerpaJIb- 

HbIe  a M n n U T y n b I  O K T ~ I I O J ' I ~ H O U  rapMOHkiKH (C4  ) < 0,1% H a  PaAAyCe r = 
= 2,5 CM. B ~ a 6 n .  7 I IpenCTaBneHa T a K m e  3aBRCMMOCTb ~ @ @ ~ K T U B H O ~ ~  nnRHbI  

C n - J l u ~ 3 b l  OT TOKa U OT Bf3lU'fkiHbI U ~ O ~ R U U O H H O ~ ~  n p O K J I ~ K 1 1  A M e m y  06- 

Puc. 8. Pacqvedenenue zpaduen~a ( C )  u o~nocu~enbnbrx a ~ n n u ~ y d  ebrcutux zapmonurc 
(C4, C8 ) edofia ocu ~ e a d p y n o m  d m  pamuunbrw snauenuii mKa 6 C ~ ~ ~ M O T K ~ .  

M O T K O ~ ~  H a  TOpL@X U XeJIe3HbIM RPMOM. ki3 aHaJIU3a I I O J ' I ~ e H H b I X  pe3yJ lbTa-  

TOB M TeXHUlIeCKkiX nOnyCKOB H a  MMHMMaTlbHYH) BeJIUYUHy IIpOKJIaAKU 

OnHO3HalIeH ~ b 1 6 0 p  BWlWHHbl A = 1,5 CM. K p o ~ e  TOrO, C n e n y e T  YseCTb, 

9TO AJIR AOCTUWeHHH L = 42,5 CM ~ e o 6 x o n a ~ 0 ,  Y T O ~ ~ I  AnkiHa IIEIH3bI 

no XeJ le3HOMy R p M y  L 2 = 39,O CM. H e J ' I k i ~ e f i ~ ~ a ~  3aBkiCUMOCTb BeJIMlIKHbI 

r p a n u e H T a  OT TOKa COCTaBJlReT (A GIG) = 1,3% UCXOnR 113 PaClIeTOB no 
T ~ ~ X M ~ P H O ~ ~  MeTOnUKe. 

T ~ K ~ M  06pa30~,  npOBeneHHbIe  paClIeTbl nOKa3aJI11, lITO B KarleCTBe 
d 

~~anpYII0nefi p e r y J l R p ~ 0 f i  CTpYKTYpbI YCKOpRTeJIFI PeJlRTHBIICTCKUX R A e P  - 
HyKnOTPOHa MOXHO UCnOnb30BaTb K a K  O ~ T A M U ~ ~ ~ P O B ~ H ~ ~ ~  B a P U W T  cn- 
KB&iq3YnOJIR C ~ ~ R M o ~ I ' o J I ~ H o ~ ~  a n e p T y p ~ f i ,  T a K  U I l 0 n 0 6 p a H H b 6  BaPMaHT 

L. (VI) C M M M ~ T P U W O ~ ~  nm3b1 c r ~ n e p 6 0 n m e c ~ u ~  npoa l ine~  nonma. MOXHO 
CKa3aTb, lITO np11 TOlIHOCTU paCYt?TOB r a p M O H U K  -. Y 0 6 0 ~  BBpUaHTOB 

C n - J l u ~ 3  OTCYTCTBYeT OKTynOnbHaR ( C ) rapMOHUKa.  y C n - ~ ~ ~ p y n ~ n R  

. C ~ ~ R M O ~ O J I ~ H O ~ ~  ~ e p T y p 0 f i  HWIUH&MR 3aBUCUMOCTb r p m U e H T a  OT TOKa 

n M e e T  H m M e n u e e  3 ~ a q e ~ n e .  T a m e  H a  n o p n n o K  M e H b u l e  B m u q m a  OTHOCU- 

T e J l b ~ o f i  aMnJI11TynbI 12-II0nKlCHofi (C , ) rapMOH11KU. O W ~ K O  kiCnOnb30- 

BaTb C n - ~ ~ W p y n o J I b  C n p ~ ~ ~ y r ~ n b ~ ~ f i  anep~ypofi T H n a  nkiH3bl ~ W O B C K O ~ O  

MOXHO TOnbKO B K m e C T B e  @OKYCHPYIO~HX JlHH3 PerYJlRPHOrO n e p U O n a  
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5. Bacunuuru~ 6 .  B. u dp. OIffiH, 986-512, .@6Ha, 1986. 

k k T e r p m b H b 1 e  XaPaKTePHCTHKkl C ~ - K B ~ ~ P Y ~ O J I R  C n p ~ ~ ~ y r o n b ~ ~ f i  anep- 6. 60pUC0e~~oR 3.8. u dp. OHflH, 9-86- 714, .@6~ta, 1986. 

TYpof i  7. Bryant P.J. Lectures given in the Academic Traininy Programme of  CERN, 1983-1984, 
Geneva, 1984. 

I = 2000 A I = 4000 A I = 6000 A 

H y m o T p o H a ,  C T p e M R c b  AOCTHW M ~ H M Y M ~  no pacxony xenesa. B K a v e c T s e  

JI~?C$OK~C~~~IOUL~X n U H 3  ~ e o 6 x o n n ~ o  E i b 1 6 p a ~ b  nMH3bI C P ~ C U I H P ~ H H O ~ ~  anep- 
~ypoti "'. T e x ~ o n o r n s e c ~ n  xenarenmo n M e T b  B c e  ~ n - ~ ~ w p y n o n n  O R H O ~ O  

T n n a .  ~ o n o f i p a ~ ~ b ~ i i  B a p n a H T  n ~ i ~ 3 b 1  c r n n e p 6 0 n n q e c ~ n ~  n p o + u n e ~  n o n m a  
LiMeeT O A H O C I I O ~ ~ H ~ I O  O ~ M O T K ~  H a  nonme, qTO n p H  T P Y ~ ~ B T O M  C B e p X n p O -  

BOnHHKe,  HClIOnb3yeMOM B MarHnTHbIX 3JIeMeHTaX HyKnOTpOHa,  6 O I I e e  

~ ~ 0 6 ~ 0  n p H  H3TOTOBneHHH. M a ~ c n M a J I b H b l f i  r p a n H e H T  AJlR 3~0f i  nHH3bI 

n o c T n m n M  yme npn I = 5600 A. B H a c r o m u e e  s p e M R  B na60pa~opnn ebr- 

C O K ~  3~eprni i  OMFIM n p n c T y n m n  K u3ro~osne~n10  C n - n w l s  B b 1 6 p a H H 0 r o  
d 

B a p H a H m  (VI). 

y. 
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