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rAe  A - ~ T O M H U ~  BeC HOHOB. 

AnR n p o e e p K w  T e o p e T u q e c K u x  p a c q e T o e  no oAHoepeMeHHoMy y c ~ o -  
peHM0 B UHKnOTpOHe AByX nyqKOB B fla60pa~opun RRepHuX npo6ne~ 
OHRM COBMeCTHO C qCAH /Prnern, qCCP/ 6b ln  p a 3 p a 6 o ~ a ~  npOeKT 

3KCnepHMeHTa npHMeHHTenbH0 K H30XpOHHOMY UHKnOTpOHY Y-120M 
/ 3 /' 

K O T O P U ~  3KCnJlyaTHpyeTCR B H H C T H T Y T ~  R A ~ P H O ~  @H3HKH qCAH . 
B 1987 r. 3KCnepHMeHT 6un ycneu IHo  OcytqecTBneH.  Ha UnKJlOTpOHe 

Y-120M OAHOBpeMeHHO YCKOpeHu I l y q K U  IlpOTOHOB U H'-HOHOB. 
B HaCTORtqeM C O O ~ ~ H U H  IlPHBOARTCR p e 3 y J l b T a T N  KaK 3KCnepHMeH- 

T a n b H O r O  HCCfleAOBaHHR, TaK H CpaBHeHHR C '4nCneHHUMH PaCqeTaMn 

p a 6 ~ ~ / 1 '  K ~ K  C n e A y e T  H3 BblparneHHR /I/, n p H  OAHOBpeMeHHOM 

YCKOpeHHU B UHKJlOTpOHe Y-120M npOTOHOB U H--HOHOB no O ~ ~ U H ~ K O B O ~  

3 H e p r n u  cAenr @asu ~ 3 - 3 a  p a 3 n n q w ~  B M a c c a x  n o K o R  HOHOB c o c T a e -  

n R e T  

w ,  - W H  
s i n  4, = s i n  4, 2 0,00334. 

AW 

f l pH  n p a B H n b ~ 0 k  H ~ C T ~ O ~ K ~  '4aCTOTbl YCKOPRatqerO HanpRMeHHR @ a 3 a  

C r y C T K a  H--HOHOB 6 y n e T  CABklraTbCR B ~OnOMHTeJlbHOM HanpaBf leHHH, 

@ a 3 a  C r y C T K a  IlpOTOHOB - I lpaKTHqeCKH CHMMeTPHqHO B OTpMUaTenb-  

HOM H a n p a e n e H n u .  06quk @aaoeuk cnenr H--HOHOB o T H o c w T e n b H o  npo- 
TOHOB o n p e A e n R e T c R  u 3  O o p M y n u  

Ha euparne~uk /3 /  H /4 /  c n e A y e T ,   TO Ann nonyqetiun Ha Y - 1 2 0 ~  
MaKCHManbHMX 3 ~ e p r H k  IlpOTOHOB H H--HOHOB / n o p R ~ K a  40 MaB/ ~ e o 6 -  
XOAHMO, ~ T O ~ U  KOHCTpYKUHR HOHHUX HCTOqHHKOB H nynepa 06ecneqn- 
eana nonyqetiue H a q a n b H u x  @as n p u M e p H o  30°  n n ~  n p o T o H o e  H -30' 
AnR H--HOHOB. Hanpu~ep, npw 4, = -30' H WH = 0, WK = 40 MaB, 
AW = 0 , l  MaB/o6op. 13 @ O P M Y ~ U  /3 /  nonyqukc  4K = 57'. 

T a ~ u e  H a q a n b H u e  @asu MOMHO 0 6 e c n e q u ~ b ,  H a n p u n e p ,  c n o n o t q b a  

n o B o p o T a  o60ux HOHHUX HCTO~~HHKOB H nynepa e o K p y r  UeHTpa  M a r H u T a  

Ha Y r O n  30'  OTHOCHTeJlbHO ~ C K O P R O U ~ ~  KPOMKH RYaHTa I lpOTHB Ha-  

n p a e n e H u R  BpaqeHuR n p o T o H H o r o  nywa.  q u c n e ~ ~ u e  p a c q e T u  U e H T p a n b -  

H O ~  0 6 n a c ~ u  Y-120M n o ~ a 3 u e a t o ~ ,   TO npn TaKoM n o B o p o T e  H O H H ~ X  

~ C T O ~ H H K O B  n nynepa B e n H q u H u  H a q a n b H u x  @as q e H T p o e  c r y c T K o e  

npwMepHo p a e H u  B e n u q u H e  n o e o p o T a  AnR o60ux ~ H ~ K O B  n o H o e .  

npn p a a p a 6 o ~ ~ e  KOHCTPYKUWH HOHHUX HCTOL~HHKOB 6uno n o c T a e n e -  

HO ~ p e 6 0 B a H H e  BHeCeHHR MHHHManWblX H ~ M ~ H ~ H H ~  B reOMeTPH0 UeHT- 

p a n b ~ o k  o6nac~n Y-120M, q ~ 0 6 u  n o C n e  OKOHWHHR 3KCnepHMeHTa 

B K O P O T K H ~ ~  CPOK n e p e e e c T w  U n K n o T p o H  B pernun U T ~ T H O ~  a K c n n y a T a -  

 nu. ~ O ~ T O M Y  6un B u 6 p a ~  BapwaHT CoeMetqeHuR 0601.1~ U O H H ~ X  H C T O ~ -  

HHKOB B omek r o n o e K e ,  w ~ e o t q e k  n o c a A o w M e  paanepu, n A e H T w w u e  

CYtqeCTBYlOUIHM. Ha pHC.1 n o ~ a 3 a ~ a  r o n o B K a  HOBOrO KOM~HHUPOB~HHO-  

r o  HcToqHuKa,  B K O T O P O ~ ~  HMeoTcR A e a  HaKanweaeMux  K a T o A a ,  Ass 
aHTHKaTOAa H A B e  OTAenbHMe pa3pRAHue KaMepu.  ~ ~ ~ O C K O C T ~  tqenek ,  

repea K o T o p u e  nepenewun Y C K O P R ~ W M  n o n e M  n o o q e p e A H o  wHrneKTu- 

py toTcn  n p o T o H u  H H--wo~u, a TaKrne ~ o e u k  c a e ~ ~ u k  nynep c A B ~ M R  

ula7RMI.c noBePHYTbl Ha 30'  nPOTHB ABHMeHHR IlpOTOHOB. Pat- 
CTORHkle MeMAY UenRMU 2,7 CM, AnR o 6 x o ~ a  U e ~ ~ p a n b H o k  LiaCTH HC- 



TOUHHKq PaAUYC n e p B 0 h  Q ~ ~ U T ~ I  AOnMeH COCTaBnHTb 1,7+1,8 CM. 

H@ KaTQAbl I lOAaeTCR pa3AeJ lbHO nMTaHMe, f lO3TOMy BO3MOmHa K a K  COB- 

MeCTHaR pa6o~a  A B y X  pa3pRAHMX KaMep ,  T a K  M K ~ M A O ~  B OTAenbHO- , 
CTM. 

Ha p M c . 2  npMBeAeHO CeUeHMe B C P ~ A H ~ ~  nnOCKOCTH uMKJlOTpOHa 

Y-120M. uu@pa~w 1,2,3,4 0 6 0 3 ~ a U e ~ u  ~ P O ~ H H K H  /np. l ,  np.2 , 
np. 3,  np. 4/ AnR M3MepeHHH TOKa nyUKOB H YCTaHOBKM ~ ~ P ~ ~ ~ P R A H O ;  

MMUeHM, 5 - MCTOUHMK HOHOB, 6 - U e H T p a n b H a R  KOPPeKTMpYlO~aR 06- 
MOTKa /K2/  AnR p e r y n M p O B K H  6 a ~ n a  MarHHTHOrO nOnR.  

n p o r p a ~ ~ a  s K c n e p u M e H T o e  H a  Y-120M B K n w a n a  n p o e e A e H u e  cne- 
A Y w M X  p a 6 0 ~ :  

1 .  Bm6op peXUMOe Y C K O p B H U S I  C K O M ~ U H U ~ O ~ ~ H H ~ ~ M  U O H -  

H ~ M  ucmorlHuKoM. npu  TOM M c c n e A o B a n u c b  A e a  B a p u a H T a .  B nep- 
BOM - H a n p a s n e H u e  OCHOBHOrO n o n R  COOTBeTCTBOBanO pemuMy 0 6 ~ ~ -  
H O ~  3 K c n n y a T a u u u  / n p ~ ~ o e  none/. n p ~    TOM n p o T o H u ,  B ~ X O A R  

1-43 npaeoh qenu M c T o u H u K a ,  B p a q a n T c R  n p o T u B  U a c o ~ o h  c T p e n K w .  

H - - M O H ~  H H m e K T u p y n T c R  1-43 neeoh qenu M B p a q a i o T c R  no uacoeoh 
C T p e n K e ,  e C n H  CMOTPeTb CBePXY CO CTOPOHU WTOKOB MCTOUHMKa. 

B nepBOM pernuMe AOCTaTOUHaR AnR 3KCflepHMeHTOB MHTeHCMBHOCTb 

I l y U K a  npOTOHOB BAOnb  PaAMyCa nOnyUMnaCb  f lpM YpOBHe MarHMTHOrO 

n o n R ,  c o o T e e T c T e y n q e M  U a c T o T e  y c K o p R l o u l e r o  HanpwrneHuR f, = 
= 20,31 Mru. npkI 3TOM H a  PaAMYCe rK = 50 CM 3HePrMR nPOTOHOB 

p a e H a  22 M3B. 

B T O P O ~  peMHM COOTBeTCTBO- 

B a n  peeepcy T o K a  B OCHOBHO~ 

M BO B C e x  KOppeKTHpYlOqMX 06- 
MOTKaX / O ~ P ~ T H O ~  none/. B 3TOM 

pemuMe n y ~ ~ u  n p o T o H O B  M H--  
MOHOB MeHRlOTCR MeCTaMM, M MaK- 

~ M M a n b ~ b l h  YpOBeHb MarHMTHOrO 

nOnR,  C O O T B ~ T C T B Y O ~ H ~  YCKOPe' 

HMO nPOTOHHOr0 I lYUKa M3 ne- 
B O ~  U e n H  HCTOUHMKa, HeCKOnbKO 

y e e n u U u s a e T c R .  6una A o c T u r H y -  

T a  U a c T o T a  y c K o p R o q e r o  H a n p R -  

m e H u n  f, = 21,2 Mru, UTO co- 
OTBeTCTBYeT 3 H e p r H H  IlPOTOHOB 

24 M 3 0  npu r, = 50 CM. ny r l o~  
n p o T o H o e  B O ~ O M X  pernuMax pe- 

d r M c T p u p o e a n c R  Ha TOKOBOM npo6- 
-6 HHKe, H HHTeHCHBHOCTb er0 CO- 

c T a e n n n a  l t 1 , 5  MKA npu cKBarn- 

Pnc . 3  HOCTM 10 .  Ha puc.3 n o ~ a 3 a ~ a  

H3MePeHHaR C IlOMOUblO f lMKan- 

3neKTpQAOB 3aBHCHMOCTb @ask4 U e H T p a  C r y C T K a  npOTOHOB OT PaAMyCa 

npu n p w ~ o ~  none / K P M B ~ R  l/. C p e ~ ~ e e  M a r H u T H o e  none A n n  3 ~ 0 h  
@a3bl, COOTBeTCTBy(oulee T ~ ~ ~ M U H ~ I M  3HaUeHMRM TOKOB KOPPeKuMM 

/c ManwM 6 a ~ n o ~ / ,  u 3 0 6 p a m a e ~ c ~  K P M B O ~  2. BMAHO, UTO H a U a n b H u e  

aasu n p o T o H H o r o  c r y c T K a  c o c T a e n R o T  35'. T ~ K ~ R  B e n u U u H a  H a u a n b -  

H O ~  @a3bl CO3AaeTCf l  IlOBOpOTOM ~ e n e h  MOHHOrO HCTOUHMKa, T a K  K a K  

~ a n u h  6 a ~ n  c p e A H e r o  n o n R  B u e H T p e  n p a K T u U e c K u  H e  e H o c u T  CABM- 

r a  @as. 
n y q o ~  H--MOHOB TaKme p e r u c T p u p o B a n c R  H a  TOKOBOM n p o 6 ~ u ~ e .  

AnR ~ a ~ e m ~ o h  MAeHTM@HKauMH TOKa H--MOHOB Ha ~ P O ~ H M K  I lOAaBanCR 

onop~uh n o n o r n u ~ e n b ~ u h  n o T e H u u a n ,  M yMeHbweHue  ~ T O ~ O  n o T e H u u a -  

na n p M  H ~ C T ~ O ~ K ~  Ha YCKOpeHHe H--MOHOB nO3BOnRnO C A O C T ~ T O U H O ~  

TOUHOCTbO M3MepRTb pe3OHaHCHble KpMBue  H - - n y U ~ a  / ~ ~ B M C M M O C T ~  TO- 

K a  n y U K a  OT BenMUMHbl OCHOBHOrO MarHHTHOrO n 0 n R / .  H H T ~ H C M B H O C T ~  
n y u K a  H--MOHOB B u e ~ ~ p a n b ~ o h  06nac~b-1 A o c T u r a n a  B e n u u u H u  4 0 3  

150 HA /C = 25 CM/. Ha KOHeUHOM p a A M y C e  /rK = 47 i49  CM/ MHTeH- 

C M B H O C T ~  H--HOHOB y n e H b u a n a c b  AO 5 i 7  HA npu B a K y y M e ,  u 3 ~ e p e ~ -  

HOM B p a h 0 ~ e  A U @ @ Y ~ H O H H ~ I X  HaCOCOB, PaBHOM 1 , 1 $ 1  ,3 ' 1 o - ~  M M H ~ .  
H 3 - 3 a  M a n o h  MHTeHCMBHOCTM ~ - - n ~ q ~ a  3aBMCHMOCTb @a3M C r y c T K a  

BAOnb PaAMyCa M3MepMTb H e  YAanOCb.  

2 .  Bmeod nyrlKa H - - u o ~ o e  u  pe2ucmpa~4u~1 e t x e 3 3 B ~ ~ 0 2 0  
n y v x a .  ~ Y ~ O K  H--MOHOB B K o H u e  y c K o p e H m  n e p e c e K a n  n e p e 3 a p ~ ~ -  

H y D  MMUeHb, MMeOUyO @OpMy B ~ ~ T U K ~ ~ ~ H O ;  nOnOCKM M3 y r n e p 0 ~ ~ 0 h  
@ O n b r M  T O ~ H H O ~  0,25 MKM /50 M K ~ / C M ~ /  M WMPMHO~ BAOnb PaAMyCa 



0,3 CM. Mnuetib HaTRrnsanacb Ha onpame, s a ~ p e n n e ~ ~ o k  Ha npo6- 

HHKe np. 2 / ~ M c .  2/ ,  M M O r n a  YCTaHaBnHBaTbCR aHCTaHuMOHH0 Ha ~ b 1 6 -  

patitiblk PaaHyC. n0cne npOXOM~eHHR 3 ~ 0 k  MHWeHM npaKTHqeCKM 100% 
H--MOHOB TepRnn 06a ~ J ~ ~ K T ~ O H ~ ' ~ ' ,  H IlYqOK nPOTOHOB BbIXOabIn 

Ha @natieu n3 nneKcnrnaca Ha cTetiKe KaMepu, rae 6b1n ycTaHoeneH 

npospaq~uk @nyopecunpyoqnk aKpaH. Cee~nueecn nRTHO, OTOMaeCT- 

BnRouee @ o p ~ y  BueeaeHHoro nyqKa, perncTpnpoeanocb ~ e n e ~ a ~ e p o k  

n nepeaasanocb Ha n p n e ~ ~ u k  TeneaKpaH, pacnonome~~blk Ha nynbTe 

uMKnOTpOHa . 
Oatioepe~etitio BnaeocnrHan 06pa6a~ueancn c nonoqbta ynpaenflo- 

uei7 3BM, n ToMorpa@nqecKoe nso6pame~ne nyqKa s a ~ e ~  pacneqaTbl- 

sanocb e ~ ~ A ~ H H O M  ~ a c w ~ a 6 e .  ~ P O T O H H ~ I ~  nyqoK nepeceKan B Teue- 

tine HeCKOnbKHX 0 6 0 ~ 0 ~ 0 6  3TY MMWeHb 6e3 3aMeTHblX nOTepb MHTeH- 

CHBHOCTH. 

pacqeToe n ~ K C ~ ~ P H M ~ H T O B  Ha n y w e  npoToHoe 6uno t iakae~o,  TO 

H3MeHeHMeM TOKa B O ~ M O T K ~  K 2  MOMHO B AOCTaTOqHO WHPOKMX ripe- 

aenax perynnpoeaTb HaqanbHya @asy ycKopReMux CryCTKOB. 3 ~ a  06- 

MOTKa CO3aaeT B u e ~ ~ p a n b l i o h  o 6 n a c ~ n  6 a ~ n  CpeaHerO MarHMTHOrO 
nonfl sennqn~ok 34 TC npn A12 = 100 A n npOTRmeHHOCTb0 40 r = 

= 18+20 CM. @a30Bbtk CaBMr CryCTKa a0 3THX PaflkIyCOB H3MeHRnCR 

Ha 5 1 0: 12' npH M3MeHeHMbl TOKa B O ~ M O T K ~  (A  1 2) Ha T 1 00 A .   TO 
BnMRHMe O ~ M O T K M  HCnOnb30BanOCb B 3KCllePUMeHTe anR YCTaHOBKM 

OnTMManbHblX 3Haqe~nk @a3 O ~ O M X  IlyqKOB B 0 6 n a c ~ n  C = 15+20 CM, 

rae pa3~nua B Maccax nOKOR npoToHoB n H--MOHOB eue He BnnReT 

Ha @asoeoe aenmenue. 

4 .  O ~ H O ~ ~ ~ M ~ H H O ~  Y C K O p e H U e  n p O m O H 0 6  U  H - - 1 ~ 0 ~ 0 6 .  

Ann ocyuecTeneHnR aToro pemwa eHauane samnranncb 06e ~ y r ~  

HCTOqHMKa M H3MepRnMCb Ha TOKOBMX n p o 6 ~ n ~ a x  pe30HaHCHble 3aBM- 

CHMOCTM HHTeHCMBHOCTn nyqKOB IlpoTOHOB H H--MOHOB npM n3MeHe- 

HHH TOKa B O C H O B H O ~ ~  O ~ M O T K ~  M a r H M T a  uklKnOTpOHa. ~ T M  M3MePeHMR 

6b1nn npoeeaeHu KaK anfl npmoro  HanpaeneHnR ocHoeHoro M a r H n T H o -  

r o  nonn, TaK n Ann 0 6 p a ~ ~ o r o .  npn pemuMe c 0 6 p a ~ ~ u ~  noneM ny- 

~ O K ' H - - M O H O B  nocne n e p e 3 a p ~ a ~ n  B npoToHu oTKnoHReTcR Ha nepea- 

~ n k  @naHeu KaMepu n naaaeT nOqTn nepneHAnKynnpHo Ha P e T M C T P M -  

pyoqklk 3KpaH. npbl 3TOM CyueCTBeHHO YnyqWaeTCR KaqeCTBO BOCnpO- 

H ~ B ~ A ~ H M R  @OPM~I  CBeTRqerocR n R T H a  BUBeaeHHoro nywa .  

Ha pnc.4 npnseaeHu p e 3 o ~ a ~ c ~ u e  Kpnsue nyqKa npOTOHOB  TO^- 
KH/ n H--HOHOB / K B ~ ~ P ~ T M K H /  npn O ~ P ~ T H O M  none, nonyrewue 

c noMotqbo a e ~ o ~ a ~ n q e c ~ o k  cncTeMu ynpasneHnn ycKopnTeneM, pa3- 

P ~ ~ O T ~ H H O ~  B MA@ q C A H I 4 / .  no ocn a6cuncc oTnomeHa BennqnHa 

cpeatiero MarHnTHoro  nonR, ~ a k a e ~ ~ a ~  no BennqnHe ToKa MarHnTa 

H3 ~a6nnu MarHnTHtJX L43Mepe~nk, no ocn OpaMHaT - HHTeHCHBHOCTb 

IlyqKOB B nPOH3BOnbHblX eaMHHuaX. npn 3TOM MaKCHManbHble TOKM 

Pnc. 4 

nyuKoe, oTnnqanunecR Ann npoToHoe H H--HOHOB B ~ T M X  n 3 ~ e p e ~ n ~ x  

npnMepHo B 50+60 pas, npnseaeHu K o a n ~ a ~ o e o h  BennqnHe. Paanyc 

K ~ O M K M  n 3 ~ e p n ~ e n b ~ o k  MnweHn - 45  CM. 

Cnnowtiok n n ~ n e k  Ha pnc.4 n306pame~a pacqeTHaR p e 3 o ~ a ~ c ~ a ~  

KpMBaR, OCHOBaHHaR Ha 3aBHCMMOCTH TOKa n3 MCTOqHHKa OT A ~ ~ C T -  

Byouero HanpmeHnn Ha ayaHTe B Bnae I = (AU. . O O S ~ ) ~ ' ~ .  W H T ~ H C W B -  
H O C T ~  onpeaennnacb nyTeM rncneHHoro nHTerpnpoeaHnR no B O ~ M O M -  

HMM HaqanbHblM @ a 3 a ~  B npeaenax #I,, 2. npn  TOM B ~ ~ B H C H M O -  
CTVI O T  3HaKa P ~ C C T P O ~ K M  M a r H M T H O r O  nOnR 8-Bp,,. OAHa H3 ~ p a k -  

H ~ X  HaqanbHblx @a3 saaaeanacb , HanpnMep, ~ e n n q n ~ o f i  d,, 45'. 
n p y r a ~  K P ~ ~ H R R  HaqanbHafl Oa3a dH2 Haxoannacb n3 pacqera @aao- 
Boro AsnmeHnR Ann pa3nnq~ux eennqnH MarHnTHoro nonR npM ycno- 

BMn, qTO 3HaqeHMe C O O T B ~ T C T B Y O U ~ ~ ~  K O H ~ ~ H O ~  @a3bl dK2 5 45'. 
~ Y H K T H P H O ~  n n ~ n e k  0 6 0 3 ~ a q e ~ a  pacqeTHaR ~ ~ B M C M M O C T ~  npn npeano- 

nomeHnu,  TO I = A (U g .  cos $1 3. P a c q e ~ ~ a n  P ~ ~ H O C T ~  Pe30HaHCHblX 

MarHMTHblX n0nek anR npOTOHOB M H--MOHOB B AaHHOM CnYqae COCTaB- 

n R e T  15,4 r c .  K ~ K  B H ~ H O  n3 PMC . 4 ,  3 ~ c n e p n ~ e t i ~ a n b ~ u e  TOVKH c 40- 
C T ~ T O ~ H O ~  Ann uenek aKcnepnMeHTa T O ~ H O C T ~ O  coenaaaoT c pacqeT- 

HUMH KPHBblMM. 

nocne 3TorO eeeaeH n p 0 6 1 - 1 ~ ~  c nepe3ap~a~ok  MnweHbo /np. 2/, 
KPOMKa MHWeHM YCTaHOBneHa Ha T M  = 47 CM, TOKOBaR MrtWeHb Ha APY' 
r o M  npo6~nKe /np.3/ YcTaHoeneHa Ha r3  = 49 CM, BennqnHa TOKa 

MarHnTa sb16pa~a Memay P ~ ~ O H ~ H C H M M M  ~ H ~ ~ ~ H M R M M  TOKOB a n R  npo-ro- 

Hoe n H--MOHOB /B  C p .  = 1 ,418 T/ ,  n Bnepsue npoeeaeHo oaHoepeMeH- 

Hoe ycKopeHne ~ e y x  ny4KOB npoTnBononomHo 3apnxeHHux notioe. ha- 
6no~anncb OaHOBpeMeHHO TOK YCKOpeHHOrO nPOTOHHOr0 ny4Ka Ha C 3 =  

= 49 CM n ~ e p e s  TenecncTeMy ceeTRueecR nRTH0 Ha @nyopecunpyo- 

ueM 3KpaHe, CO3aaBaeMOe OTKnOHeHHblM B MarHMTHOM none npOTOH- 

HMM nyqKoM nocne n e p e 3 a p ~ a ~ n  Ha r, = 47 CM ycKopeHHoro nyqKa 
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H--HOHOB. 3a~et.1 6una ~ u 6 p a ~ a  

XJ OllTHMaJlbHaR BenHqHHa TOKa 

P ~ K O ~ U C ~  nocTynMna B M 3 ~ a ~ e n b c ~ M k  OTAen 
15 anpenR 1988 roaa. 
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Pac. 6 

B O ~ M O T K ~  K 2  no OTHOCHTenbHO- 

MY MaKCHMYMY HHTeHCHBHOCTM 060- . . .  . . . - . . .  . . .  HX nyqKoe. O~aaanocb,  TO Ann 

i  it^ ! . 3TOrO TOK B O ~ M O T K ~  K 2  CneAy- 

I . .  . . 
I.. . . eT M3MeHHTb npMMePHO Ha 230 A 
* .  . 

: .  *:::::. B CTOPOHY yBenuqeHuR 6 a ~ n a  . . . . . . . . . . . . . . . . B UeHTpe MarHHTHOrO I lOnR.  Ta- . . . . . .  . . . .  ~ o e  M ~ M ~ H ~ H H ~  T O K ~  B 3~017 KOP- 

pe~~HpyIOqeh O ~ M O T K ~  COOTBeTCT- 

ByeT, KaK yKa3aHO BblUle, CABMrY 
7 m - B n a m ;  @a3 O ~ O H X  nyqKOB B UeHTpanb- 

-s-'0-5 O 'O 20 HOG 0 6 n a c ~ ~  npyMepHo Ha -/20+ 
Pac.5 t25/'. K ~ H B ~ R  3 / p ~ c .  3 /  uao6pa- 

maeT @ o p ~ y  CpeAHero MarHHTHaro 

nonR B u e ~ ~ p a n b ~ o k  06nac~u,  COOTBeTCTBytOQyIO OnTMManbHOMy PeMU- 
MY OAHOBPeMeHHOrO YCKOPeHMR ABYX ny'4KOB. fl0-BUAUMOM~, Haqanb- 

Hue @a3M H- -nyq~a  M3-3a HeB03MOMHOCTM C03AaTb AnR AaHHOrO 3KC- 

nepnMeHTa ~-06pas~y10 ~ o p ~ y  KPOMKM AyaHTa B UeHTpe 1 11 He nony- 

UaIOTCR PaBHWM -30°, H B KOHue YCKOpeHMR nPOHCXOART @a30~ble 

noTepH. C noMoqt.0 6 a ~ n a  norm nonyqamcn ~ e o 6 x o ~ u ~ w e  HaqanbHue 

OTpHuaTeJlbHble @a3bl AJlR H--nyqKa, npH 3TOM, npaBAa, YMeHbUaIOTCR 

nonomuTenbHble HaUanbHble @ a 3 ~  npoToHHoro n y w a ,  H n03TOMy HMeIOT- 

CR OnTHManbHUe BenMqMHbl HaqanbHUX @a3 AnR O ~ O M X  nyqK0B. 


