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n e p ~ b 1 ~  HCCJIenOBaHHeM, BbInOJIHeHHbIM Ha YCTaHOBKe " ~ H ~ ~ P o H "  / I / ,  

I 
6 b m o  H 3 M e p M H e  m @ @ e p M w U I b ~ b ~ ~  c e r l e ~ n f i  H nONIPH3WHM ~ U n e p O H O B  

B rrpoqecce 

YTO BCe OCH COCTBBJIRiOT npaByiO CHCTeMY KOOPJlUIiaT. K O O P W ~ T ~ I  TpaeKTO- 

p d  3aPFIXeHHbIX llaCTHq PeI'HCTPHPOBUIHCb CHCTeMaMH HCKPOBbIX ( w m )  /'I, 
IIponOpqHOHUIbHbIX ( n K )  /'/ K a M e p  H CI.&llHTUJlNIUHOHHbIX rOnOCKOnOB (r) . 
n e p ~ H Y ~ b 1 f i  ~ + - M € ~ o H  BbmeJIfIJICR B nyYKOBOM CneKTpOMeTpe n p H  nOMOUH 

C~HHTUJIJIRI.&HOHHbIX CrleTrlHKOB s1 - S3 H VePeHKOBCKHX CYePIHKOB C1- Cz 
B CneKTpoMeTpe BTOPHYHbIX rlaCTHq T p H r r e p  ~ b l p a 6 a ~ b 1 ~ U I c R  CqHHTmJIRI&i- 

OHHbIMH CIeTrlHKaMH S4, S5-8 H S9-13 , a T a K X e n 0 p o r O B b I M H  rlepeHKOB- 

, CKHMH CrleTWiKaMH C 4  H C5 , BbIneJIFIiOIIJHMW IC +-Me30H. m R  WCTH CTBTHCTH- 

KH B ycnome T p m r e p a  sxonmo T a m e  ~ p e 6 o ~ a ~ ~ e  c p a 6 a ~ b l s a H ~ ~  XOTR 6b1 

omoro ~3 ~ ~ ~ M ~ H T O B  m m n p m e c K o r o  r o n o c K o n a  rl , pacnonoxeworo 
BOKpYr MHUleHH M. ANI OrrpenaeHIZR. HMllyJ'IbCOB 3apRXCeHHbIX r l aCTm 

B COCTaB YCTaHOBKH BKmOrleHbI 3JleKTPOMarHHTbI ~n-129'~' H MC-12 . 



W H  YMeHbWeHIiR BKJlaa MHOrOKPaTHOrO PaCCeRHWI, n p o B O W O C b  KaK no 
BCeMy 6 n o ~ y ,  TaK U nJIH K m O r O  nonbr0Ka B OTnWIbHOCTki /"/. 

B ~ ~ Y K O B O M  CnempoMeTpe (pwc.1)  B X-npoe~uuu Bce n K  o6aenm~- 
nUCb B O W  &OK 4X, B K O T O P ~ I ~ ~  BXOAHJI n o n 6 n o ~  5X, C O C T O H I ~ ~ ~ ~  

n K - 3  s n K - 4 .  B Y - n p o e ~ m u  n K - 1  u lX-2  06aewimnscb B &OK 6 Y, a n K - 3  
H n K - 4  B 6 n o ~  S Y  . no npoeKrMRM T p a e ~ ~ o p s f i  B 6 n o ~ a x  6 Y  u 5y 
onpenmncH yron OTKJIOH~HHH sacTm rryrKa MarmmbIM noneM 3nempo- 
Mamma C n - 1 2 9 .  TpaeK~opIiR sxona sac- B Mumem onpenmnacb no npo- 
eKuIiRM B n o n h o ~ e  5X s 6 n 0 ~ e  59. B cnempoMeTpe ~ ~ o p n r u i b n r  sacTm 
B X-llp~eKI&i&I BCe TpeKOBbIe DeTeKTOpbI, PaCnOJIOXeHHbIe B o6nac~u OT M s -  

U e H H  no 3JIeKTpoMWHUTa M C - 1 2 ,  B X O n m U  B 6 n o ~  1 X .   TOT &OK 6 b ~ n  pm- 
~ H T  m non6n0~  2X, c o n o ~ w f i  83 I I K - 5 ,  MI IK-1 ,  I I K - 6  H nonhox 3 X ,  
c o c r o n w f i  113 H n K - 2 ,  n K - 7  u M n K - 3 .  B Y-npoe- manoruwo onpenenH- 
nHcb &OK 1 Y ,  non6no~ki 2 Y  u 3 Y .  B n m O M  cnysae pa36se~ue Ha  non- 
&OKH 6 b m 0  CneJ'IaHO AJIH YMeHbIlIeHWI BJIIiRHIiR k i ~ K X K e ~ k i f i  T ~ ~ ~ K T O P ~ ,  

B03HIIK8N)llDiX npH PaCCWHliU Ha  BeWeCTBe sepeHKOBCKHx CseTlMKOB C q  
u c5 / l o / .  Tpaemopm s a c T m b r ,  s b r n e ~ a r o r r l e f i  m MurueHu,  onpenemmacb 
no npoeKuHcIM B non6no~ax 2X u 2 Y ,  a Tpaemopm ee Ha sxone B M ~ ~ H U T -  

Hoe none 3neKTpOMWHHTa M C - 1 2  - no npoeKuUHM B non6no~ax 3X U 3 Y  . 
Bce M n K ,  p a c n o n o m e H H b I e  3a 3JIeKTPOMaTHIITOM M C - l 2 , 0 6 ' b e ~ e ~ b 1  B &OK 

4 Y .  l lpoemm~ yrna o ~ m o ~ m m  s a p ~ m e ~ ~ b m  n a c T u u  M ~ H U T H ~ I M  noneM 
3JIeKTpOMWHUTa M C - 1 2  OlTPenWIHJIaCb no n o n 6 n o ~ y  3 Y  U 6 n o ~ y  4 Y .  

K a K  yXe OTMeqaJ'IOCb, B K a W 0 M  A3 ~ J I O K O B  TPeKOBbIX HeTeKTOPOB 
perEiCTpUpyWTCJ3 OTnWIbHbIe npH~onHH&~ble YnaCTKU ~ p a e K T ' 0 p ~  3apHXeH- 

H ~ I X  sac~uu.  Tpaemopm sacmu B &oxax n n ~  ~ a m o f i  213 n p o e ~ u u f i  annpoK- 
. CUMEipoBWIHCb nPJTMbIMU JIUHmMH 

me A u B - napaMeTpbI n p ~ ~ o f i .  nocne u3i3yre~m u o n p o 6 o ~ a ~ u ~  pmnuwbm 
MeTonoB u nporpaMM noscKa TpaeKTopuu /I1 - I e /  B nporpaMMe reoMeTpu- 
WCKO# PeKOHCTPYKUUki /"/6b~n npUMeHW ~ J I e A w m U f i  aJIr0pUTM. 

B K W O M  6 n ~ ~ e  neTeKTOpOB ~b16upanucb nBa KP&HL~X NF  U NL C KO- 

OpnUHaTaMU zF = Zmin U zL = Z,,. , COOTBeTCTBeHHO. B neTeKTOpe N F  
6panacb KoopmaTa nepBoro c p a 6 o ~ m m e r o  sneMeHTa YF u, coorsercrseH- 
HO, B neTeKmpe NL - KoopwaTa nepeoro cpa6oraemero 3 n e ~ e ~ ~ a  Y: . 
qepe3 3TH 3JIeMeHTbI npOBOAHJIaCb npHMaFI ( 2 )  

Ems senmmb~ A A B n e m a n u  B npenenax, onpenenrIeMbIx KmieMaTu- 
~ o f i  UccnenyeMoro npouecca u r e o ~ e ~ p u e f i  y C T W O B K ~ ,  TO npouenypa npo- 
nomanacb. B K a W o M  neTeKTope, p a c n o n o m e H H o M  B n m o M  6 n o ~ e ,  npoBo- 
WCH n o u c ~  c p a 6 0 ~ a s m e r o  sneMeHTa, KoopwaTa KoToporo H e  nonxuia 
O T ~ O H R T ~ C H  OT n p r r ~ o f i  (3) 6onee seM H a  A = 3 MM /18/ . Ecnu sucno n e  
TeKTOpOB C KOOpnHHaTaMU c p a 6 o ~ a ~ m u x  3JIeMeHTOB, YnOBJIeTBOpRMWUX 
3TOMY KPHTePHH), npeBOCXOAm0 NmIn  , TO C'IHTaJ'IOCb, 9TO H&neHHbdi ~ a 6 o p  
KOOpnkmaT c p a 6 o ~ a s r u w x  3neMeHTOB OnpenWIHeT TpeK. N OnpeHeJIJUIOCb 
3apaHee B COOTBeTCTBm C 9UCnOM H ~ ~ ~ K T U B H O C T ~ H )  TpeKOBbIX HeTeKTOPOB 
B 6 n o ~ e ' ~ ~  , BO BCHKOM cnysae N , , ~  2 3. 

nocne onpeneneHm TpeKa u3 n a n b ~ e f i m e r o  noucKa Y~8TIRJIUCb cpa6o- 
TaBruHe Ha  TpeK 3JIeMeHTbI U neTeKTOpb1, Ha KOTOpbIX H e  OCTaJ'IOCb c p a 6 o ~ a ~ -  
mUX 3JIeMeHTOB. OIIp~eJIHJI0Cb s H U I 0  OCTaBIlIUXCH HeTeKTOpoB No,. 

Emu BWIUWiHbI A H B H e  yHOBJIeTBOpHJIU Bb16pt lHHb1~ KPUTePUHM 

UJIU g H U I 0  ~ p a 6 0 ~ a B ~ x  J.leTeKTOpOB N < N  ,ins , TO npU @ ~ K c U ~ B S I H O M  
Y: I'IpOBOnHnaCb npRMaR Wpe3 ~ J I e n y I O ~ k i f i  c p a 6 0 ~ a ~ m u f i  3JIeMeHT IleTeK- 

TOpa N L - Y f+l . B UIyWe HeynOBneTBOpHTenbHOrO nep&Opa B03MOxuiO- 

n e R  YF+l , Y b  , ... npoucxown nepexon K cnenymeMy c p a 6 o ~ a ~ 1 m e n r y  
r n e ~ e ~ ~ - y  neTeKTopa N F- Y Ll u npouenypa n o B T o p m a c a ,  B H O B ~  Hasmau 
C 3JIeMeHTa Y: . B D W I b ~ e f i l u e ~  tlHaJ'IOrUWiblM o6pa3o~ n p o U C X O W  n e w  
60p U neTeKT0 OB OT KpaeB K uetr.rpy 6 n o ~ a ,  T.e. OT z L  K zL-' U 3aTeM 
OT Z F  K Z '+I . non06~m m e  npouenypa npoeonmacs T a r m e  nwne 





"o N A a T b C R  B  HaJlHYUU q e T K U X  n H K O B  B  - C n e K T p e  H e n O C T a t o m i X  MaCC, COOTBeT-  

5! a 0 0  C T B y l O 4 U X  U c c n e n y e M o f i  P e ' K I l U U .  
E B TO x e  ~ p e m  B c n e ~ ~ p e  ~ e n o c ~ a m -  

0 W X  MaCC, n p U B e A e H H O M  H a  p U c . 2 ,  

M O X H O  B U A e T b  3 a ~ e m b l f i  IIHK B  p G -  
O H e  MaCCbI n p o T O H a .  C n w y e ~  O T M e -  

T U ~ ,  n o  MIIK, mnxmuuecx OCHOB- 

HbIMU T P e K O B b I M U  A e T e K T O p a M H  C n e K -  

T p O M e T p a  BTOpUYHbIX  qaCTUU, o6na- 
A i u o T  6 0 n b m u ~  B p e M e H e M  n a M X T U  

(1,8i2 M K C )  16/. B  TOM cnyrae, 
I lpU A O C ~ T O Y H O  B ~ I C O K O ~ ~  UHTeHCIIB-  

HOCTU u y w a  ( - l o e  s a c ~ . / w m )  , 
K p M e  C m H a J l O B  OT ( laCTU9,  OTHOCR- 

W X C R  K C O ~ ~ I T U I O  T p u r r e p a ,  H a  M n K  
I ~ I ~ L I I I ~ ~  nPUCYTCTBYIoT  C U I ' H U b I  OT  llaCTUU 

0.9 11 1.3 1 5 1.7 nys w, npomeauuix nepes ycrmoarcy 
MM ,r3BICZ 6- B ~ ~ u M o ~ ~ ~ ~ c T B u x  C  MHUIeHbIo.  

Ecnu npu 0 6 p a 6 0 ~ ~ e  co6brrm BOCCTa- 

n + - ~ e ~ o ~ a  r r y s K a  c H M n y n b C O M  

12 r sB /c ,  npomenmero sepes y c T a -  

H O B K Y  613 B ~ ~ ~ I . I M O ~ ~ ~ ~ C T B H F I ,  M o L U H ~ ~ Y H O  ~ p e l l ~ O n O X U T b ,  rlTO BOCCTiUlOBne-  

Ha  T p a e K T O p M R  K + - M ~ ~ o H ~ ,  T O  HenOCTatoIUaR: MaCCa 6 y . 1 ~  O T n H s a T b C R  OT M a c -  

Cbl n p O T O H a  B C e r O  H a  7,2 M ~ B / c ~ .  , & I f 3  y J l y W l I e H U R  B P ~ M ~ H H O ~ ~  lTpUBR3KM 

AOCKOIIa r2 .  TO T p e 6 0 B a H U e  O K a 3 W l O C b ,  O A H a K O ,  HeAOCTaTOsHbIM 113-38 

p a 3 M e p O B  3 n e M e H T O B  r O n 0 C K O n a  (35  M M )  . B ~ I F I C H ~ O C ~ ,  tlTO AJIR 30% CO- 

6 b I T U f i  B  ~ a ~ 0 f i - n U 6 0  113 n p 0 e ~ U U f i  BOCCTiUlaBnUEatoTCR A B e  T p a e K T O p H U ,  

n p o x o n R u u I e  sepe3 c p a 6 0 ~ a ~ m u f i  3 n e M e H T  r o n o c K o n a .  Bb160p 0 a ~ 0 f i  113 

HUX no K ~ K u M - J I M ~ ~  K P U T e P U X M  (6onbmee l lUCnO cpa60~a~mux  H a  T p e K  

A Y  CIirHaJlbHbIMU l 7 p O B O n O K a M r i  K O T O ~ O ~ ~  2 M M .  C n e K T p  H e n O C T a t o W X  MaCC, 

n o n y s e ~ ~ b G  B p e 3 y n b T a T e  0 6 p a 6 0 ~ ~ u  TOG x e ,   TO u B n e p B o M  c n y s a e , s a c T u  

CTaTUCTUKU, n p M B e A e H  H a  pk ic .3 .  n 0 n R  ~ 0 6 b K ? i f i  C  ~ e n o c ~ i u o ~ e f i  M ~ C C O ~ ~ ,  

I ' I . ' 1 ' I ' l '  sncno ~ 0 6 b r r ~ f i  C  ~ e n o c r ~ ~ e f i  ~ a c c o f i ,  

N n e x a u e f i  B o6nac~u ~ a c c  2 + - A 
X + ( 1 3 8 5 )  - r u n e p o H o B ,  B O 3 p O C n O  H a  8%. 
C ~ ~ B H ~ H U ~  C n e K T p O B  p U c . 2  U  p U c . 3  - 
n O K a 3 b I B a e T ,  ' I T 0  BBeAt?HUe ~ p e 6 0 ~ a ~ m  
lTpUCYTCTBWl  B  T p e K e  c p a 6 a ~ b l s a ~ m  

H a  nK-7 no3~onmo  u c m m s u ~ b  u3 06- 
- P ~ ~ ~ T K H  T P a e K T O p U U ,  H e  OTHOCXU(HeCR 

K c 0 6 b l ~ u m  T p m r e p a ,  HO npucy-rcmym- 
4 n e  H a  M n K .  Anx cnempa,  n p m w e H -  

H o r o  H a  puc.3, C p e r n e K B w p a T u w o e  

O T K n O H W U e  AJ'IR r IUKa ,  COOTBeTCTByIo -  

uero  X+ - r u n e p o H y ,  c o c m n R e T  

( 7 2  + 2 )  M ~ B / C  . T a ~ o e  pmpeme~ne 
B c n e K T p e  H e n o c r a m m i x  M a c c  H e  

n o 3 ~ o n x e ~  xopomo p a ~ n e n u T b  c06b1- 
T m  0 6 p a 3 0 ~ a ~ U R  X + - ki  X+(1385)-  
r u n e p o H o B  n ,  C o o m e T c m e H H o ,  nony- 

0.9 1.1 1.3 1.5 7.7 Y U T b  K a q e C T B W H b I e  A a H H b I e  0 C I X e H U R X  
U X  O ~ P ~ ~ O B ~ L H H R .  ~ J I x  BbIFICHeHHR n p U -  

MM' hB1c' q,bI HeCOOTBeTCTBUX p - b ~ o f i  H  PaC- 

h c .  3 W T H O ~ ~  /lo/ p a 3 p e m a 1 o ~ x  C ~ O C O ~ H O -  

CTe f i  YCTaHOBKU n0 ~ e A 0 ~ ~ a t o u e f i  M a c -  

C e  6bm n p O B e A e H  a H U U 3  P e K O H C T p y H -  

POBiUlHbIX C O ~ ~ I T U ~ ~ .  B ~ I H C H U ~ O C ~ .  llTO CUrHaJlbHble n p O B O n O K H  HeKOTOpbDC 

M n K  C I I e K T p O M e T p a  BTOpUYHbIX q 8 C T m  XI0 KOHCTpYKTUBHbIM O C O ~ ~ H H O C T R M  

K a M e p  p a c n o n o x e s b l  H e  n a p a n n e n b H o  OCRM X u Y. Y r n b l  n o B o p o T o B  H e K o -  

T O P ~ I X  113 H U X  O T H O C H T ~ ~ ~ H O  ocu Y C O C T a B n R n u  5 ~ p m .  T a ~ o e  pacnono- 
x e H u e  M l l K  npmonmo K H ~ T O ~ H O M ~  O n p e n e n e H u m  K 0 o p m H a - r  c p a 6 0 ~ a ~ m u x  
H a  HUX CUI'HaJIbHbIX n p O B O n O K  U ,  C O O T B e T C T B W H O ,  BHOCHnO nOnOJU-IHTWlbHyIo 

O L L I H ~ K ~  B  BOCCTaHOBJXeHHble n a p a M e T p b I  T p a e K T O p H M  VaCTUU. Heo6xonu~o 
6bmo TOllHO O l T p e A W l U T b  KOOPAUHaTbl  C U r H U b H b M  n p O B O n O K  M n K  U UX 

I lOBOpOTbI OTHOCHTenbHO 0 c e f i  X U Y P a C s e T H b I M  M e T O n O M .  C 3 ~ 0 f i  U W l b H )  

6bm p a 3 p a 6 0 ~ m  M e T O A ,  no3~onxm4nii ,  ucnonb3y~ C O ~ ~ I T U X  3UlHCiLHHbIe 

H a  Mn, O n p e A e J I R T b  KOOPAUHaTbI  CUrHWlbHbIX  ~ p O B O n O K  MnK C TOYHOCTbH) 

0,1 M M  U YrnbI UX I IOBOPOTOB OTHOCHTWlbHO 0 c e f i  C  TOYHOCTbKJ 0,1 M p W  12'/. 
B n p o r p a M M y  r e 0 ~ e ~ p U q e c ~ o f i  p e K O H C T p y ~ U U  U C X e M y  0 6 p a 6 0 ~ ~ u  6 b m ~  
BHeCeHbI  C O O T B e T C T B Y I O W e  U 3 M e H e H W l  R  0 6 p a 6 0 ~ a ~ a  T a  x e ,  qTO U B  I lPeAbI -  

A y l l l U X  A B y X  C n y s a s l X ,  Y a C T b  CTBTUCTUKH. n o n y l l e ~ ~ b d i  B  p e 3 y n b T a T e  C n e K T p  

, ~ e n o c ~ a t o w x  M a c c  npusenm H a  puc.4. C p e m e ~ ~ a n p a ~ u s ~ o e  o T m o H e -  

H H e  OT CIUKa, COOTBeTCTBYIO4eI 'O  z+-rnnepo~y,  COCTaBJIReT (56  2 2 )  M ~ B / C  2 ,  
T.e .  y n y s m a e T c R  no C p a B H e H u m  co c n e K T p o M  H a  puc.3 H a  20%. T a K o e  pa3pe- 

I m e H u e  no H e n o c T m u u i M  M a c c a M  c o r n a c y e T c R  c p e s y n b ~ a ~ a ~ u  npensapn- 
T W b H O  n p O B e A e H H O r 0  M O A W U p O B i U l ~  P e a n b H b I X  y c n 0 ~ U f i  3 K C n e p U M e H T a / ' O !  

 TOT M e T O A  U 6 b ~ 1  n p O B e A e H  n n R  0 6 p a 6 0 ~ ~ u  B C e X  C O ~ ~ I T H ~ ~ ,  3arIUCiLHHbIX H a  

Mn l w .  K p o ~ e  Taro, OH 6bm u c n o m 3 o ~ a ~  anx 0 6 p a 6 o ~ m  c 0 6 b 1 ~ u f i  npu 



s3pwm peamiss n+n + K+I;O / A / ~ /  . 
Ha pac.5 r rpmwe~o  nonyneHHoe B pe- 
3ynbTaTe o6pa6o~m paClTpeneneHkIe 
Z -KOOpmaT BeplllllH B ~ @ ~ M o ) J ~ ~ ~ c T -  

~ r n  ~ J R  Bcex 06pa60~aH~bIX co6bmsfi, 
a Ha pac.6 - pacnpenenwse Z -~oop-  
W a T  TOnbKO p J R  ~06bl~l i i i  C ITepenaH- 
HbIM HMlIynbCOM B UHTepBalle OT 

0,15 no 0,20 ~ B / c ~ .  Y3mf i  r n ~  
B pacrrpeneneam cooTseTcmyeT ~ 3 m -  

M O ~ ~ ~ ~ C T B W M ,  npokICXO~IItUM Ha 
BeUeCTBe CLUiHTHJ'I~R~OHHOrO C ' l e T -  

ssKa S, , pacnonoxeHHoro nepen M H -  

UleHbH, (pkic.1) . R B H O ~  p~3AWIeHHe 
Memy BepUlsHaMk4 ~3aM~o)JeficTBsfi 
B MsmeHs H Ha Beuecme CqeTqsKa 
n03BOnWIO H3MePBTb OTHOUleHIle 
A ( t )  ns@@epeHIViUXb~b~x ceW?Hllfi 

0.9 1.1 1.3 1.5 1.7 peamiss n+A + K + Y  + A' ~a finpax 
MM,r3B1c2 yrnepona s n e f i ~ e ~ r n / ~ /  . 
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