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BeeoeHue 

B Hacro.RII.{eii pa6ore MLI npHBO,IJ;HM pe3yJibTaThi H3Y'IeHH.R 

,IJ;BYX'IaCTH'IHbiX I<oppeJIRU:HH B rr-n -a3aHMO,IJ;eHCTBHJIX, 3a

perHCTpHpOBaHHhiX C llOMOII.{biO 2- MeTpOBOH nponaHOBOH 

llY3blpbi<OBOH I<aMephl, o6nyqeHHOH rr--Me30HaMH C HMnynh

COM 40 F:JB/c Ha cepnyxoaci<oM yci<opHTene. Mero,IJ;H'IeCI<He 

oco6eHHOCTH JI<cnepHMeHra onHcaHbl a pa6orax /I( Pe-

3YJibTaTbl llOJIY'ICHbl Ha CTaTHCTH'IeCI<OM MaTepHane 4242 

B3aHMO,IJ;eiicTBHii rr--Me30HOB c I<Ba3HCBo6o,IJ;HhiMH HeurpoHa

MH JI,IJ;pa yrnepo,D;a *. 
M3ylfeHHe I<oppen.RU:Hii BTOPH'IHhlx 3ap.R•eHHhiX qacTHU: 

npoBO,IJ;Hnocb a u:enoM p.11,11;e pa6or /2-4/. 0,IJ;Hai<o no Hccne,IJ;o

BaHHJIM I<OppeJI.RU:HH Me*,D;Y 3apJI•eHHbiMH lfaCTHU:aMH H faM

Ma-I<BaHTaMH HMeiOTC.R TOJibi<O OT,IJ;eJibHhie pa60Tbl/:i-?/, 

B HacTO.RIIJ:eii eTa The npHBO,IJ;JITCJI ,IJ;aHHbie no ,IJ;ByxqacTHl{HhiM 

KOppeJIJIU:HJIM no 6LICTpOTe Me*,IJ;Y raMMa- KBaHTaMH H 3apJI

•eHHbiMH qacTHU:aMH B HHKJI103HBHLIX npou:eccax. M3yl{eHo 

TaK)f(e noBe,IJ;eHHe a3HMyTaJibHbiX KOppeJIJIU:HH B 3aBHCHMOCTH 

OT pa3HOCTH npO,IJ;OJibHbiX 6biCTpOT H OT nonepe'IHbiX HMnynb-

COB lfaCTHU:. 

Mbi Hccne,IJ;oaanH KOppeJIJIU:HH B cne,IJ;yiOIUHX HHKJII03HB-

HbiX peaKU:HJIX: 

1T + n --> ch + ch + X, /1/ 

1T + n ~. y + ch + X, /2/ 

1T + n --> y + y + X, /3/ 
- X, /4/ 1T + n --> y + 1T + 

+ x. /5/ 1T + n --> y + 1T + 

* C10,11;a He BI<JIIO'IeHLI I<orepeHTHhie a3aHMO,IJ;eiicTBHJI THna 
rr-cl2_.1T-17+1T-cl2. 
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)J;m1 peaKIJ,HH /1/7/5/ 6biJIO HCnOJib30BaHO 

664, 1799, 1581 C06b1THH COOTBeTCTBeHHO. 

3293, 1800, 

§1. ,4ByX'lUCMU'lHble UHKA103UBHble KOppeA.IIijUU 
no npOOOAbHOU 6b1Cmpome 

C IJ,eJILIO H3y'ieHHH ,D;ByX'iaCTH'iHbiX KOppeJIHIJ,HH BTOpHq

HbiX 3apH)I(eHHbiX 'iaCTHIJ, H raMMa- KBaHTOB Mbl HCnOJib30BaJIH 

CTaH,D;apTHble onpe,D;eJieHHH KOppeJIHIJ,HOHHbiX I)JyHKIJ,HH: 
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P.. 3. 4. 
Puc. 1. 3aeucuMocmb KoppeA.II~OHHOU fPYHKI.IUU R (y~, y;h= Ol 
om y* npu IS= 23 F3B u v S = 8,72 F3B. 
Kpueble npoeeOeHbl npou3BOAbHO. 

4 

d 
2
a 1 da da 1 

--C( *' y*) = --

dy; dy; a.2 dy~ dy* 
yl 2 a. 

2 Jn 
Jn 

/6/ 

R ( * y* ) = a da /~ ~- 1, 
yl ' 2 in 

dy* dy* dyr dy; 
l l 

/7/ 

r,D;e y* - npO,D;OJihHaH 6biCTpOTa 'iaCTHIJ,bl B CHCTeMe IJ,eHTpa 
I 

HHepuuu, ain- norrHoe Heynpyroe ce'ieHHe. 

qT06bl HCKJilO'iHTh KHHeMaTH'ieCKHe KOppeJIHIJ,HH, CBH-

3aHHble C pacna,D;OM 17°-Me30HOB (17°--> y+y),npH Bbl'iHCJieHHH 

KOppeJIHIJ,HOHHbiX I)JyHKIJ,HH B C06b1THHX C n y ~ 2 6paJICH 

TOJihKO O,D;HH raMMa-KBaHT, eCJIH 3Ha'ieHHe 3<lx~JeKTHBHOH 

Macchi M (yy) Haxo,D;Hrroch a HHTepaarre /105 7165/ M3B 
/pacnpe,D;erreHHe ~l<yy) OT pacna,D;a 17° -. 2y /. Crre,D;yeT 

OTMeTHTh, 'iTO 3Ha'ieHHH R (yi, Y1 ) H C <yi, y 2 ) 
I)JyHKIJ,HH, a TaK)I(e KOppeJIHIJ,HH no a3HMyTaJILHOMy yrrry <I>, 
norry'ieHHhie C BBe,D;eHHeM 3TOrO YCJIOBHH H 6e3 Hero, He 

OTJIH'iaJIHCb ,D;pyr OT ,D;pyra B npe,D;errax O,D;HOKpaTHOH OWH6-

KH * . 
B ma6A. 1 npuae,D;eHhi 3Ha'ieHHH R ((), 0) H C (0, 0) -

I)JyHKUHH ,D;JIH peaKIJ,HH /1/7/5/ **. B noB: )l(e Ta6-

rruu.e npuae,D;eHbl aHarrorH'iHhle pe3yrrhTaTbl, norry-

'ieHHble Ha BCTpe'iHLIX npOTOHHbiX ny'iKaX IJ,EPHa B HHTep

Barre 3HeprHH v S = /23-'-53/ F3B <ISRl.Ha puc. J npuae,D;e

Ha 3aBHCHMOCTh R (y.;, Ych = 0) OT Yy. H3 pucyHKa 

BH.D;HO, 'ITO aerrH'iHHhl KopperrHIJ.HOHHhiX I)JyHKIJ.HH R (y~ , y~h) 
B IJ,eHTpaJihHOH o6rraCTH ,D;JIH p p H 17- ll - B3aHMO,D;eHCTBHH 

COBna,D;aiOT B npe,D;errax OWH60K 3KCnepHMeHTa. Ha puc. 2 
noKa3aHa 3aBHCHMOCTh R ch ch (yj, Y1) H R ych(yf , Y2) -

I)JyHKIJ.HH npu Y~h = 0 . H3 puc. 2 H ma6A. 1 BH,D;Ho, 'ITO 

* B pa6oTe 177, r.Jie· onpe,D;eJIHJIHCh R yy <0,0) ,ZJ;Jijf 17 p -
B3aHMO,D;eHCTBHH, HOpMHpOB..!<a C06hiTHH 6hlrra npoBe,D;eHa 
Ha C06LITHH C n ;?_ 2 /R 17 P <0, 0) = 0,19±0,10/. IlpH 
HOPMHPOBKe Ha nofiHoe qucdd' co6LITHH /7 I norry'IHM Ry;;P = 
=0,60±0,14. 

* *HHTepaarr 3Ha'ieHHH no y* ,D;JIH Bhl'iHCrreHHH R <0, 0) H 
C<O, 0) 6blrr paaeH: -0,25 :;_ yt, y; ::; 0,25. 
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Ta6mma 1 
.. 

THn KOM-

6HH8UHH 
R<O,O> c (0, 0) 

-TT n - 40 f9B ISR TT-n- 40 f9B 

chch .62.:!:_.06 .65.:t_.05 1.08:!J08 
ych .58.:!:_.14 .62.:!:_.11 • 76±.,.16 
yy 1.87.:!:_.35 1.53±.,.40 

YTT - .57.:!:_.16 .44.:!:_.12 
y TT+ .36±.,.15 .28.:!:_.12 
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Puc. 2. 3aeucuMoc111& fPYHKIIUU R (yl, Y2 = 0) 
(ych) U (chch)-KoM6UHQijUU. 

0111 yj OAJI 
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-:2 
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-4. -3. -2. -1. 0 { 2. 3. Lt. 

Puc. 3. 3aeucUMOC111b r<oppeAJIIIUOHHou fPYHKIIUU R (y*, y; ,~ 0> 
0111 y* npu y* _= y~ = 0. · Y 

Y TT TT+ 

Rych(O, 0) = R ch ch <0, 0). Ha puc. 3npuBe,IJ,eHa 3aBHCB
MOCTb R (yy, Y2 ) -chHKUBB OT .Yy npH Y~ -= Y; + = 0 ,IJ,ll.ll 

(yTT -) B (yTT 1 KOM6BHaUBB. 
BBJJ.HO, 'ITO R y

17
-(0,0) 2 R yrr+(O,O). TaKOH >Ke pe3ynLTaT 

6bln nonyqeu B pa6oTe /7 I. 
Ha puc. 4 noKa3aHa R (y;, Y ~ = 0> 41YHKUBJI B 3aBucu-

MOCTB OT Y~· B ueHTpanbHOH o6naCTB BMeiDTCJI CBllbHble 

nono>KBTellbHble KoppenJIUBB Me>KJJ.Y JJ.BYMJI raMMa-KBaHTaMB. 
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R (Y;,,~ •0) • I 

2. 

{5 

t 

.5 

0 

y; 

-3. -2. -·. 0 4. 2. !. 

Puc. 4. 3aeucu.Mocm& KoppeA.!IIJUOHHou fPYHKIJUU R (y *, y* = Ol 
0111 y *. y y 

y 

§2. A3UMymaAbH&re KoppeA.!IIJUU 

1 da 
HaMH TaK)Ke 6hiJIH Hccne.n.oBaHbl pacnpe.n.eneHHH 

77
;; d <I! 

no aJHMyTaJihHOMY yrny (<f>) Me)K.D,y .D.BYMH qacTHUaMH: 

... ... 

cos <I> 
(p ~ l. p l 2) 

... ... 
I P-1. 1 1 • t P-l. 2 1 

8 

t 

~ 

.D,JIH pa3HLIX 06JiaCTeH no HHTepBaJiaM 6biCTpOT Ll y* = Yi - y
2
* 

H nonepeqHhiX HMnyJihCOB. 

U.eHTpaJILHaH o6nacTL 6hlna Bhi.D,eneHa ycJIOBH.HMH I L1 y *I <2 
H I Yi I ' I y ~ I < L .• 

06JiaCTh clJparMeHTaUHH nepBHqHhiX qaCTHU paCCMaTpH· 

Banach npH .D.Byx ycnoBHHX: 

a/ IL'ly *I< 2 ; I YTI, I Y~ I> 1,, T.e. o6e qacTHUhl Haxo

.D.HTCH O.D,HOBpeMeHHO cnpaBa HJIH CJieBa OT UeHTpaJihHOH 06· 

JiaCTH; 

6/ lAy* 1 > 2 ; 1 yr 1, IY; 1 > 1. IIpH nHx ycnoBHHX 6oJIL· 

WaH qaCTh KOM6HHaUHH TaKOBa, qTo qaCTHI.(bl HaXO.D,.HTC.H 

B paJHhiX clJparMeHTa.QHOHHhiX o6nacTHX. B HaweM cnyqae 

• 3TO 06JiaCTh clJparMeHTaUHH HeHTpOHa H nHOHa. 

Ha puc. 5 H 6 npHBe.n.eHLI pacnpe.n.eneHHH 
1 

77U 

da 
d<P 

no <f> .D,JIH (ch ch) , (ych) H (yy) ·KOM6HHaUHH B 3aBHCHMOC· 

TH OT paJHOCTH 6LICTPOT I L1 y* I H .D,JIH pa3Hhlx 3Haqe

HHH nonepeqHhlx HMnynLcoB. 

JIJ pUC. 5 BH.D,HO, qTo 3cllclleKT yBeJIHqeHH.H BepOHTHOCTH 

Ha6mo.D,eHHH nap TO)K.D,eCTBeHHbiX qaCTHU (yy) npH <fJ-> 0 
Ha6mo.n.aeTcH KaK B ueHTpaJILHoii o6nacTH IL'l y *I < 2 ; 
I y*1 2 1 < 1 , TaK H BO clJparMeHTaUHOHHhiX o6nacTHX 

lAy* I < 2 H I Yl 2 I > 1.3TOT JcllclleKT Ha6mo.n.aeTcH H 

.D.JIH raMMa·KBaHTOB d P + Y > 0,75 F:JB/c. TaKoii )Ke 

Jclxl>eKT Ha6mo.n.ancH HaMH B pa6oTax I 4, 7 I .D.JIH ( 77-77 l H 

(yy) KOM6HHaUHH. 

B ma6A. 2 npHBe.n.eHLI JHaqeHHH Ko3clxl>HUHeiJTOB acHM

MeTpHH: 

77 d 7712 
J ~d<l>- J ~d<ll 

B =rd2 d<ll o d<l> 

77 

J kd¢ 
0 d<l> 

.D,JIH pa3JIHqHbJX orpaHHqeHHH no 6biCTpOTaM H nonepeqHbiM 

HMnyJILCaM BTOpHqHbiX qacTHU. 11.3 ma6A. 2 MO)KHO C.D,eJiaTh 

BhiBO.D, 0 TOM, qTo Bchch > B ych > Byy • 
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3a K/HO'leHue 

Hccne.LJ.OBaHHe .LJ.ByxqacTH'IHbiX HHKJII03HBHbiX xoppemn.~:HB: 
3apJDKeHHbiX 'laCTHU H raMMa- KBaHTOB, o6pa30BaHHbiX B 

llHOH·HeHTpOHHbiX B3aHMO)l.eHCTBHJIX, llOKa3aJIO, 'ITO HeT 

cymecTBeHHbiX pa3JIH'IHH B 3THX KOppe1IHUHHX )l.JIJI rr p, rr n H 

pp- B3aHMO.LJ.eilcTBHH npH E 2:40 T3B. 06Hap}')KeHbl 6onbwHe 

llOJIO)I{HTeJibHble KOppeJIHUHH no 6biCTpOTaM Me)f()l.y raMMa

KBaHTaMH B ueHTpaJibHOH o6nacTH. 

B a3HMyTanbHbiX xoppenHUHHX Ha6JIIO.LJ.aeTcH 3<PtileKT, 

CBH3aHHbiH C TO)I()l.eCTBeHHOCTbiO 'laCTHU npH <l> --> 0 H 

1.1\ y* \ < 2 I y y -xoM6HHaUHH/. 

HaM npHHTHO no6naro.LJ.apHTb yqacTHHKOB COTPY.LJ.HH'IecT

Ba no HCCJie)l.OBaHHIO npoueCCOB MHO)f(eCTBeHHOrO pO)I()l.eHHJI 

qacTHU B rr-N -B3aHMO.LJ.eHcTBHHX npH P =40 T3B/c 3a 

none 3Hble o6cy)f(.LJ.eHHH, a TaK)f(e na6opaHTOB rpynnbl .LJ.BYX

MeTpOBOH nponaHOBOH KaMepbl 3a 60JibWYIO llOMOIUb B pa6oTe. 
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PyxonHcb nocTynHna B H3.LJ.aTenbCKHH OT.LJ.en 
3 MapTa 1976 ro.LJ.a. 

Y CJIOBJUI 06MeHa 

llpenpBHTbl B coo6UleHBJI OHJIH paccbiJiaJOTCJI 6ecnnaTHO, &a ocHoae 
B3aHMHOro 06MeHa, YBHBepCHTeTa:W, HHCTBTyTaM, Jia6opaTOpHJIM, OH6-
JIHOTeKaM H HaY'IHWW rpyunaM 6onee 50 CTpaH. 

lloMHMO perynapaoi paccwnxa a nopH~Ke o6MeHa,H3~TeJibCKHH 
, OT~eJI e)l(ero~HO BWDOJIHJICT OJCOJIO 4000 OT~eJibHWX JanpoCOB Ha Bbl· 

cbiJIKY npenpBHTOB B coo6UleHHi OHJIH. B TaKBX Janpocax cne,!lyeT 
o6.H3aTeJibHO yxaJblaaT .. BH~eJCc 3aDpaWBaaew:oro HJ.!laHB.Il. 

A,llpeca 

llHCbMa no seeM sonpocaM o6MeHa ny6JIBKaUH.IIMH, a TaK)I(e Janpo-
Cbl Ha OT.!leJibHWe H3~aua.a cne~yeT uanpaBJIJITb no a~pecy: 

101000 MocKea, 
FAaeHwil no'l•aM•, n/JC 79, 
H3oa•ellr.cKuil o•oeA 
061>eOUHeHHOZO UHc•u•yl/la 
JIOepHWX UCCAe006QHUU • 

AJlpec .!lJIJI nOC&I:JIKH BCeX ny6JIHKallHH B nopJI.!ll<e OOMeHa, a Tal()l(e 
~JI.Il 6ecnJiaTHOH llOMHCKH Ha uay'IH&I:e *YPHaJI&I:: 

101000 MocKea, 
FAaeHbtil no'llllaMm, n/Jr 79. 
llay'IHo-•exHU'IecKaJC 6u6AuomeKa 
061>eOUHeHHOZO UHCI/IUIIIY1/IQ 
JIOepHWX UCCAe006QHUU. 


