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1. BBe,nemm 

06Hapy~eHHe aHoMa~bHoro _yBe~eHHR ce~e~ po~eHHR 

~acT~ 6o~bmoro nonepe~oro EMUY~ca·c pocTOM MaccoB~ro ~c~a 
a.npa~MW!I8HH A B IlpOTOH-H,li.9plmX B38HMO,neitCTBHHX [ 1-3] 
CTHMY~OBa~o .na~blieamee, _ 6o~ee ,neTa~Hoe HayqeHHe aToro 
s~KTa. Mcc~e,noBa~acb A-aaBHCHMOCTb o6paaoBaHHfl ~acTKU H 
CTpyit 6o~bmoro nonepe~Horo RMTIY~bca B coy,napeHHHX npoTOHOB H 
'Jt-- M830HOB C _SI.npaMH . [4-9]. C~e,nyeT OTMSTHTb, ~TO BC8 
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8KCTI9pHM8HTH 6H~ BHTI0~8HH B HHK~3HBHOit H~ TI0~~3HBH0h 
TIOCT8HOBK9, Kor,na ,neT8KTHpy~aH annapaTypa perliCTpHpYST 
BTOp:wiHHe qacTRIW B- orpamN8HHOit o6~aCTH Yr~OB •. AHOMa~H 
TIOB8.I{8HHH 8TMX.C8~8HHit.COCTOHT B. TOM, ~TO_ TipH .I{OCTaTO~O 

60~billHX nonepe~HHX HMTIY~bCaX p~ TIOK838T9~b -~ B CT9TI9HHOtt 
annpoKcHMarnm ce~eHHH o - A~ Ha~aeT npeBHmaTb ·1. IlpH _a_TOM 
MaKCW:A8JrbHI:ilt poeT~ Ha6~IO,naeTCfl B.06~aCTH 0,2 <X~< 0,7, r,ne 
x~ = 2 * p~ / ·-vs. Cpe.n;a npe.n~o~eHIIHx o6'bHCHelrillt [10-201 
8TOrO S~KTa C~e,nyeT OTM9THTb ~9~0~0~9HH9 0 B03MOmHOCTH 
odpaaoBaHHH ~aCTmi,bl 6o~:r;moro nonepe~oro HMIIY~bca . B 
npou.eccax nepepacceHHH:tt Ha~eTalOIIJ,eit . ~acTmi,bl _ H~ eG 
cocTaB~HIDmidx Ha HYK~oHax a.npa, Ha ocHoBe. ~ero y~a~Tcfl oTIHcaTb 
illHpO~ _ KpYr. aKcnepHMeHTa~bHHX ,naHIIHx B YKaaaHHOM . BHille 

• .n;aanaaoHe x~. . 
Ilpe,nCT8B~H8TCH, O,IUI8KO, ~TO ,n~fl TIO.I{TB8p~8HHH 

cymeCTBOB8HHH TaKoro M8X8HH3Ma ~e~aTe~bHO HCTI0~30B8Tb T8K~9 

J.lliqJopMaiJ.HIO o' C06HTHH. B ~e~OM. B 8TOit CBfl3H HaMill 
8H8~3HpOBa~Cb' peay~bT8TH 8KCTiepmA9HTa, BWl0~8HHOrO Ha 
MafHRTHOM CTI9KTpOM8Tp8.CO _CTpHM8pHOit KaMepoit [211 (yC~aHOBKa 

PMCK), r,ne BMecTe c ~acT~ea 6o~bmoro nonepe~oro HMTIY~bca, 

OT6Hpa9MOit TpHrrepoM YCTaHOBKH, perHCTpHpoBa~Cb _ npaKTH'I9CKH 
. . . . . - . ' . 

Bee conpoBo~alOliWie er; aapSI~eHIIHe ~acTmi,bl _ ( 4<Jt-:- reoMeTpHR) • 
OIIy6~oBaHIIHe · p-aHee peay~bTaT'bl aHa~aa. [22-24] roBopRT o 
3Ha~HT8~bHOit po~ 8~KTOB nepepaCC9HHHfl B C06RTHHX C 
po~eHHeM ~acTHUH 6o~bmoro nonepe~oro HMTIY~bca. 06 aToM·. 
CBH.I{9T9~bCTBYIOT TIOBHill9HHHa H9KOMTI9HCHpoBa~ TIO~O~T9~bHHa 

Olii.:Cahilt'Uri!.iil KHCTIT}'T \ 
m:\~~3Ul UCCle.llO~lUII 

_ 6H&IttiOTEKit 
(.o·i ... ._..... •• 



sapH~ C06RTHH H ~C~O BTOpHqHRX ITpOTOHOB no cpaBH8HHIO C 
0611~ HeyrrpyrHMH B38HM.O~e:£!CTBHHMH, a · T8KJK8 YM8Hblll8HH8 C 
poCTOM M8CCOBOrO qnc~a H)JJJ8-MHill8HH 83~YT8~bHOit . KOppe~HI..J,mi 

· qacnm corrpoBo~eHHH H "l!acTHUH 6o~bllloro nonepe"I!Horo HMTIY ~be a. 
' ,, . . . ' . . 
B H8CTOHJn8:£t pa60T8 ,IVIH . Bl:lHCH8HHH .. po~ M8X8HH3M8 

nepepacceHHH:£! B po~eHHH qacTH~ 6o~bllloro nonepeqHoro :mmY.Jibea 
Ha H~ax rrPliB~eKaiDTCH xapaKTBpHCT~H mmy~bCillix. paciTpe~eJieHH:£! 
COITpOBO~aiD~ qacT~. -~* 

2. TIOCT8HOBK8 &KCnepHM8HT8 H o6pa60TK8 

CX8M8 &KcnepHM8HT8~bHOit YCT8HOBKH ITpHB8~8H8 H8 pHC.1. 
nyqoK oTpn~aTe~bHo sapHJKeHHRX qacT~ c HMTIY~hcoM 38 rsB/c, 
o6pa30B8HHRX Ha BHYTpBHHeit MHill8HH cepnyXOBCKoro YCKOpnTe~H 

Y-70, TpaHcnopTHpOBa~cH MarHHToonTnqecKHM KaHa~oM K MHilleim, 
pacno~OJK8HHOit BHYTpH .. CTpHM8pHOit K8M8pl:l. COCT8B nyqKa 

. . 

~-:K-:p = 98%:1,7%:0,3%. Jl,n.H BH~8~8HHH BTOpnqHHX 38pHJK8HHRX 
qacT~ c 6o~blllHM nonepe"I!HI:lM HMTIY~hCOM ncno~b30Ba~cH Te~ecKon 
H3 Tp8X ~BYXKOOp~aTHRX rrponopUHOH8~bHRX KaMep .p83M8pOM 
(1,0 x 0,5) M, COOTB8TCTB8HHO, no ropH30HT8~ H B8pTHK8~. 

KaMepH noMema~Cb Ha~ CTpHMepHO:£! KaMepoit H nepeKpHB8~ 
HHTepBa~ no~HpHHX yr~OB 12°< 8 < 22° ,IVIH qacT~, BR~8T8romHX 
H3 MHill8HH, qTo·coOTB8TCTByeT yr~aM 85°·< 9* < 120° B CHCT8M8 
~eHTpa ·Mace ImOH-HYMOH. Tiopor no nonepe"I!HOMY HMTIY~bcy 

A3 

-
f&" 

.s. 

~ npanopu,uOHUbHble I(Jlt.~epbl 

·.~ Ko~&epmo!* f" uawmoa 
----.... gaepwt.~e Muwewu 

·-.. KpuOleHwAII uuw111~ 

PRe. 1. CxeMa &KcnepHM.eHTa~hHO:£! ycTaHOBKH. 
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BapbHpoBa~CH OT 1,0 r&B/c ~0 1,5 rsB/c. B ,n;HarrasoHe. 
nonepeqHI:lX HMTIY~bCOB 1,0 + 2,5 r&B/c 8KC8nTaHC CHCT8MI:l OT6opa 
cocTaB~H~ "' 6%. Jl,n.H aHa~sa, rrpoBo,ll;HMoro B HacTomne:tt pa6oTe, 
HCnO~b30B8~Cb C06HTHH, B ~OTOpHX nonepe"IJHI:l:£t HMTIY~bC ITp8Bl:lllla~ 
1 rsB/c. 3TH yc~OBHH COOTBBTCTBYIDT po~eHHID qaCTHUH C 60~blllHM 

nonepeqHHM * HMTIY~bCOM (X .1 . > 0,24) B ~eHTpa~bHO:£! o6~)acTn 
6HCTpOT (y - 0). B KaqeCTBe· MHill8H8:£t HCnO~b30B~Cb ~ 

Bo~opo~ ( H
2 
H~ D

2 
) , yr~epo~, Me~h H CBHHe~. 0KO~O. no~OBHHI:l 

CT8THCTHKH 6H~O Ha6paHO B YC~OBHHX, KOr~a BHYTpH CTpHM8pHOit 
KaMepH 611~ YCT8HOB~8HI:l t-KOHB8pTopH. CT8THCTHK8 C06HTHit, Ha 
OCHOB8 KOTOpo:£t ITpOB8~8H 8H8~3, ITpHB8~8H8 B T86~e 1 •.. 

Ta6~~a 1. CTaTHCTHKa co6aTHit 

D c Cu Pb 

p
1

>1,0 rsB/c 4067 3932 1069 1202 

P.t>1,4 rsB/c 1731 1910 459 603 

neTa~hHOe OimC8HH8 cneKTpOM8Tpa P~CK, noCT8HOBKH ~aHHoro 
&KcnepHMeHTa H rrpo~e~pa o6pa6oTKH ·· no~yqeHHHx ~aHHHx 

ITpHB8~8HO B pa60T8X [22-24]. 3~8Cb Ml:l OCT8HOBHMCH 60~88 

no~06HO Ha BOITpOC8X ~8HTH~8I.J.lill M8~~8HHI:lX BTOpH"I!HHX 
qacTH~, nocKO~hKY ·HH~pMaUHH o6 HMTIY~hCHHX cneKTpax Me~~eHHl:lX 
ITpOTOHOB 6y~eT HCnO~b30B8TbCH B ~a~hH8:£till8M 8H8~38. 

B HHTepBa~e HMTIY~bCOB 0,2 + -1,0 r&B/c ~OTHOCTb 

HOHH38I.J.lill Ha C~8~8X ITpOTOHOB 38M8THO ITp8Bl:llll88T n~OTHOCTb 

ROHH38I.J.lill pe~HTHBHCTCKRX qacT~, K8KHMR HB~HIOTCH . ITpH T8KRX 
HMITY~bcax ~-Me30HH. Bo- BpeMH rrpocMoTpa: ~TOCHRMKOB ·co6HTHit 
BR3Y8~bHO perRCTpHpOB8~Cb C~e~ qaCTR~ C ~OTHOCTbiO 

CTpHMepOB, noBl:llll8HHO:£t no cpaBH8HHID CO C~e~OM ny"I!KOBOit 

qacTRUH~ O~aKo c~e~ qacTHUH, BH~eTeBilleit no~ 6o~hmHM yr~oM 

norpyJKeHHH A., H8 CHHMK8 RM88T TIOBHill8HHYD ~OTHOCTb CTpJIMepO!l 
R BHr~H,ll;HT K8K C~8~ B~OKOHOHH3Y~9:£t qaCTRUH. TIOCKO~bKY 

~OTHOCTb CTpHM9pOB.H8.R3M9pH~aCb, a 0~9HHB8~8Cb BR3ya~bHO, 

s· 



PlfH orrpe.neJieHRH o6.i!acTH yrJioB norpyJKeinm.. B' koTopo:£1 TaKaH 
BR3yaJibHaH OU8HKa no3BOJIH8T ·pa3){8JIRTh · IIpOTOHll· R x~M830Hll, 

RCnOJih30BaJIRCh OTpRUaT8JlhHO sapHJK8HHll8 qacTRUH C RMTIYJihCOM · 
BHID8 0,2 rsB/c, .B OCHOBHOM HBJIH~CH X--M830HaMR. Ha pRc.2 
noKa3aH CYMMapHU1t RMliYJibCHli1t .· cneKTp IIpOTOHOB. ,l{JIH H){8p 

yrJiepO,l{a R CBRHUa, noJIYqeHHH1t nOCJI8 RCKJIIDqeHRH 06JiaCTR yrJIOB 

norpyJK8HRH, B KOTOpott CJI8~ OTpRUaT8JlhHO sapHJK8HHHX qacTRU 

RM8IOT nOBHm8HHYIO nJIOTHOCTh CTp~8pOB. IlpR nOCTp08HRR · cneKTpa 
RMliYJihCH IIpOTOHOB norrpaBJIHJIRCh Ha ROHR3aUHOHHH8 nOT8pR B 

BemecTB8 Mmll8HR, IIpR 9TOM IIpOTOHll C RMTIYJihCaMR, M8HhniRMR 

0,2 rsB/c, He paCCMaTpRBaJIRCh, TaK.KaK 9Ta nonpaBKa IIp8BHillaJia 
-25% R RMeJia 60Jihrnofi pas6poc. ERH cpaBHeHRH Ha STOM JKe 
pRcyHKe rrpe.ncTaBJieHU pesyJihTaTH · sKcnepRMeHTa · EGS [27 l 
(HeyrrpyrRe B3a~o.nettCTBRH IIpOTOHOB C H~aMR Al R Au IIpR 

8HeprRR 360 rsB). HadJIIO.naeMoe xopornee corJiacne rrpRBe.neHHHX 
cneKTpOB, C o.zrilott 1 CTOpOHll, KOCB8HHO : orrpaB,IJ;biBaeT IIpOU8){YpY, 

. RCnOJib30B8HHYIO HaMR ,l{JIH . BH,l{8JI8HRH IIpOTOHOB, . a C ;npyro:£1 
CTOpOHH, CBR,l{8T8JihCTBY8T 0 TOM, qTo M8,l{JI8HHH8 IIpOTOHH 

HBJIHIOTCH, .B OCHOBHOM, IIpO){YKT8MR pa3BRTRH H){8pHoro KaCKa,l{a, 

nOCKOJihKY.RX.XapaKT8pR<;JTRKR.MaJIQ .33BRCHT OT 9H8pr~. R COpTa 
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· HOPMlipOBaHHiltt B MaKcHMYMe K :HarnRM JiaH:mlM. 
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HaJieTaiOmefi qacTRUH, a TaKJKe MaccoBoro qRcJia H;npa-MRrneHR. TaK, 

HOpMRpOBaHHHe RMIIYJihCHH8 cneKTpH M8,l{JI8HHHX IIpOTOHOB ,l{JIH H,l{ep 
C, Cu R Pb B HarneM 9KCnepRM8HT8 IIp8KTRqecKR COBna,l{aiOT. ·Be~ 

9TO ' COrJiacyeTCH TaKJK8 C R3B8CTH0:£1 rRIIOT830:£1 H){8pHoro 

CK8:£1JIRHra IIpR BHCOKRX 9H8prRHX [28]. 

3. PesyJibT8TH 

B Ta6JIRUe 2 rrpnBe.neHH cpeAHRe sHaqeHRH · RMITYJihCHHX 
pacrrp8){8JI8Hlitt BC8X noJIOJKRT8JlhHO R OTpRUaT8JlhHO sapHJK8HHllX 

qacTRU, COIIpOBOJK,l{aiOmRX TpnrrepHYIO qacTRUY C p~~ I,4 rsB/c. C 
poCTOM aTOMHoro B8C8 · H;npa-Mmil8HR Cp8){HR8 RMTIYJihCH 

YM8HbillaiOTCH, aHaJIOrRqHaH T8HA8HUHH Ha6JIIO,l{88TCH ,l{JIH cpe){HRX 

nonepeqHHX RMIIYJihCOB. TaK08 nOB8){8HR8 RMIIYJihCHllX 
XapaKT8pRCTRK BM8CT8 · C Ha6JIIO,l{a8MHMR R3M8H8HRHMR 
MHOJK89TB8HHOCT8:£1 BTOpRqHllX qaCTRU no cpaBH8HRIO C 06HqHHMR 

HeyrrpyrRMR B3aRMO,l{8:£1CTBRHMR [22-24] H8 IIpOTRBOpeqRT 

IIp8,l{IIOJIOJK8HRIO 0 H806XO){RMOCTR yq~Ta nepepacceHHR:£1 IIpR 
oiTRcaHRR rrpoueccoB pOJKA8HRH qacTRU 6oJibrnoro nonepeqHoro 

RMTIYJihCa • 

Ta6.mru,a 2 

MHrneHh H D c Cu Pb 

<p+>, MsB/c 2680±40 2610±40 1830±30 1410±40 1000±20 

<p->, -"- 3490±50 3290±50 2530±40 1880±60 1500±40 

+ 
<p~>, -"- 392±4 386±~ . 377±3 377±5 362±4 

<p~>, ' -"- . 385±4 376±4 358±3 336±6. 305±5 

RaK 6HJIO nOK83aHO B pa60T8X [25-26], H){8pHHe 9~KTH, 

CBHSaHHHe c nepepacceHHReM rrpn o6pasoBaHRR nap qacTRU 

6oJihrnoro p~, 6oJiee q~TKO rrpoHBJIHIOTCH B A -saBRCRMOCTHX 

BeJIRllliiru pout- IIp08K~ rionepeqHoro RMTIYJihCa O)UI0:£1 H3 ;acTRU 
napH Ha HOpMaJib K nJIOCKOCTR pOJKA8HRH qacTRUH napH C .. 60JihlllHM 

5 



rrorrepe~M HMITY~heoM. B nee~e~eMHx HaMR eo6HTRHX BMeeTe e 
qaeT~ett 6o~bmoro rrorrepe~oro RMITY~bea perneTpnpyroTeH 
rrpaKTnqeeKn Bee eorrpoBo~aromne e~ sapH~eHHUe qaeT~, qne~o 

KOTOpHX AB~e A~H BOAOp0AHOtt . MRmeHR 3HaqnTe~hHO . (B epeAHeM 
~8).Tipn aToM epeAHee 3HaqeHRe a~e6panqeeKott. eYMMH p t . ou 
qaeTR~ eorrpOB0~8HRH B eo6HTRR <p t) 6~3KO K HY~ID ~H Beex ou 
nee~eAOB8HHHX H8MR HAep. TI03TOMY B KaqeeTBe ·Be~qHHH, KOTOp8H 
MOr~a 6H RM8Th eBH3h e HA8PHHMR 3~KT8MR rrpR po~eHRR 
qaeT~ 60~hmoro rrorrepeqHoro HMITY~hea, MH nerro~bsyeM <P;ut>' 
xapaKTepnsyromyro a6eo~THOe OTK~oHeHRe rrorrepeqHoro HMITY~hea 

qaeT~ eorrpOB0~8HRH OT ll~OCKOCTR p0~8HRH TpRrrepH0:£1 
qaCTRUH. 

0.12 

N 0 0.10
1 ~ t9 

~ 
';.o!Ja 
~ 

~0.06~ 0 c Cu 
t t 

2 10 50 

~C.3. 3aBRCRMOeTh <P2 t> OT A A~H ou 
0 -OTpR~8T8~hHO 38pH~eHHHX 

Pb 

' 200 A 

X - rro~o~Te~hHO n 
qacTn~. YcpeAHeHRe· 

ITpOH3B8A8HO ITO BC8M RMITY~beaM 8CCO~OB8HHHX qacT~. 

Ha pncy_HKe 3 rrpRB8A8Ha Be~qlffia <p2 > qacTR~ · ~- out 
eorrpOBO~A8HRH pa3HHX 3H8KOB 38pHA8 B 38BHCRMOeTR OT MaecoBoro 
.qnc~a HAPa-MRmeHR. BHAHo, qTo B rrpeAe~ax aKerrepRMeHTa~hHHX 

OillH60K <p2 > He M8HH8TCH c pOCTOM A. 8TO, OAH8KO, M0~8T 6HTb out 
eBH?8HO C T8M, qTo rrpn ·_ycp8AH8HRR ITO BC8M qaeT~aM, 

COllpOB0~8IDmnM TpnrrepHyiD, ,38M8THHtt BK~8A BHOCHT qaeTRUH 
HAepHoro KacKaAa, qne~o KOTOpbiX. yBe~qRBaeTeH e . poeToM A. 
0CHOBHYID. AO~ 3TRX qacTR~ eoeTaB~HIDT M8~8HHH9 rrpOTOHH, 
RMllY~hCH KOTOpbiX., K8K rrpaBR~o, He rrpeBHillaiDT 0,8 . raB/e 
(eM.pnc~2): . TI03TOMY, ne~qRB rrpn yepeAHeHRR p2 t . ou 
aceo~oBaHHHe qacTnUH·c HMITY~beOM M8Hhill8 P 

1 
=0,8 raB/e, mn 

6 

I 

\' 1') 

j 
~ 
\ 
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Mo~o cymecTBeHHo yMeHhmHTh B~aA KaeKaAHHX qae~. C APYrott 
CTOpOHH,. TaKOe orpaHRqeHRe YM8Hbilla8T TaK~e rrpRMeeb 
H8RA8HTR~OB8HHHX 3~8KTpOHOB OT KOHB8pCRR B MRill8HR 
t-KBaHTOB, B03HHKaromRX rrpn paerraAe x0 - M830HOB. ~H MKmeHR 113 
CBHH~a . T8KR8 3~8KTpoHH . COCTaB~HIDT B ep8AH8M ,.;15% Be8X 
sapHmeHHHx qacTn~. a nx cpa~ RMITY~hc He rrpeBumaeT. 
0,75 raB/e (B rrpe~o~omeHRR MA8HTRqHOCTH HMITY~hCHHX cneKTpoB 
X--R ~0- M830HOB R acRMMeTpRqHott KOHB8pCHH 6-KBaHTa, KOrAa 
B8Ch HMITY~he YHOeHT OAHa R3 KOMITOH8HT 3JI8KTpOH-ll03RTpOHH0:£1 
rrapu). 

B Ta6~e 3 rrpRBeAeHH . pesy~bTaTH arrrrpoKcRMa~ ,naHHHX 
eTerreHHott ~YHKUHett <p2 t>= a x Ab rrpn pasHHx sHaqeHHHX ypoBHH ou . 
,JWeKpRMHH8UHR M8~8HHHX . qaeT~, pmin~ ~H Har~HAHOeTR 
arrrrpoKCRMaUHH A8HHHX rrpR p 

1 
= 1 ,2 raB/e llOKa3aHa TaKme Ha 

mn 
pne. 4. BRAHo,qTo <p2 > A~H rro~o~Te~bHO sapH~eHHHX qaeTn~ out . 
corrpoBo~eHRH paeT~T e yBe~qeHReM A saMeTHO 6HeTpee, qeM A~H 
OTpR~a~eJibHO 3apSimeHHHX qaeTR~. 8TOT poeT eBSI3aH . 
RCK~qHT8~bHO e MHOrOHY~OHHUMR B3aRMOAetteTBRHMR B SIAP8~ 

Mo~o, ITO-BRAHMOMY, YTB8p~aTb, qTo B8~'lllffia <p;ut> B 
3HaqnTe~bH0:£1 eTeiTeHH KOppe~OB8H8 e R36HTKOM ITO~O~Te~bHOro 

38pSIAa B eo6HTHH Q = N+-N- ( eM. Tad~. 4). 
~H e06HTlltt, B KOTOpbiX. HeT H36HTKa llO~O~T8~bHOrO sapSIAa 

(KBa3MHJK~OHHH8 C06HTHSI), B rrpeAe~aX eTaTReTnqeeKRX OIDR60K 
<p2 > OAHHaKOBO. A~H qaeTR~ eorrpOBO~eHRSI 060RX 3HaKOB out 
38pHA8, He·MeHSieTCSI e poeTOM A H rrpaKTnqeeKR He OTJinqaeTeSI OT 

. . . . 

Ta6~a.3. 3HaqeHRSI rrapaMeTpOB a H b ~YHKUHR <p2 t>=axAb ou 
A~SI pJ. > 1,4 raB/e . 

· rropor TioJio~Te~Ho sapSimeHHHe OTp~aTe~bHO sapSimeHHHe 
H8 qacT~ qaeTRUH 

p 1 ' mn a b a b raB/c 
0,8 0,109±0,004 0,098±0,011 0,117±0,004 0,036±0,012 

1,0 0' 1 ,11 ±0' 004 0,111±0,012 0, 120±0,004 0,047±0,013 

1;,2 0,115±0,005 0, 116±0,013 0,123±0,004 0,052±0,013 
-- -----------
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0.20 

N 0.18 
~ "'.a 
I!!! 0.16 
-5 
~0.14 

D 

2· 

c 

' 10 

Cu Pb 

' ' 50 200 A 

PHc.4. 3aBncHMOCTh <P2 t> OT A ,nJIH 

38pHlK8HHhiX 

X - ITOJIOlKHT8JihHO H 
. ou 

0 -OTp:H1.~8T8JihHO qacTnu. Ycpe,nHeHHe 

rrpOH3Be,neHO ,nJIH qacTHQ C Pi> 1,2 raB/c. mn 

TadJIHQa 4 

<P2 >, (MaB/c )2 

M:mneHh IIOJIOlKHT8JihHO 38pHlK8HHH8 0TpnqaT8JihHO 38pHlK8HHhi8 
qaCTHUDI qacTHUDI 

Q ( 0 Q = 1 Q ) 2 Q ( 0 Q = 1 Q) 2 

H 124± 3 - - 125± 3 - -

D 123± 3 - - 122± 3 - -

c 131 ± 5 156± 7 15.9± 6 136± 4 138± 6 138± 5 

Cu 143±14 173±18 194±10 133±10 154±17 153± 8 

Pb 137 ±13 165±18 220± 8 126±11 165±20 160± 8 I 

L____ ---- ; - -- -------~ ~---L.._.~- ----~· 

. 
COOTB8TCTBYID~ero 3HaqeHHH, ITQJiyqeHHoro ,nJIH BO,nOpO,nHO~ MHill8Hn 
(CM. pnc. 4). B COdHTHHX C Q=+1, rrpn KOTOpoM. HM88TCH 

,nocTaTo~aH CT8THCTHK8 H8 H.npax C, Cu H Pb, <P;~t> B rrpe,neJiax 
OIDHdOK He M8HH8TCH C pOCTOM A H 38M8THO QTJ!Hq88TCH OT 
3HaqeHHH, Ha~,neHHoro ,nJIH KB83KHYKJIOHHHX COdHT~ (Q = Oo-1) H 
COdHT~ C Q ) 1 • 

8 

ITpirne,n~HHhie Bhlllle pesyJihTaTu KaqecTBeHHo. corJiacyiOTCH c 

KapTKHoit rrocJie,no:BaTeJihHHX rrepepacce.RIIID! B H.npe ~ rrpn KoTopiu · 
MoryT M8HHThCH HarrpaBJiemiH . BeKTop(>B rrorrepe~ 11MIIYJihCC>B 

TpnrrepHoit qacTHQH n accoqnnpoBaHHHX c ~ea qacTnu. Ec~ ,name, 

H8ITpHMep, KOMITOH8HT8 p t B HaqaJie OTCYTCTBOB8JI8, ou 
rrepepacceHHHH rrpHBe.nyT K ee B03HHKHOB8HHID 38 cqeT ITOBOpOT8 

BeKTopa rrorrepe~oro 11MIIYJihca. JIIsMeHeHHe .npyroa KOMITOHeHTH, . 

pin, rrporropi.J,HOH8JihHO KOCKHYCY yrJia ITOBOpoTa,. H rrpH M8JIHX 
yrJiaX ITOBOpOT8 OHO Ha· ITOpH,nOK .M8Hhill8 H3M8H8HHH p · ··• , Hanni 
,naHHHe ITOK83HB8IDT,. qTQ (p~n> ,ne:£tCTBHT8JihHO · CJiado M~~~eTCH · . C . 

. 0.24~. 'l 

"l 
~ • f 

.,!;! {-
"'.a 
~0.16 f 

·N.£' Pb ~ 0.12 D . c Cu 

' ' ' 2 10 50 200 A 

PHc.5. 3aBnCHMOCTh <P~ > 'oT A ,nJIH x - rroJIOJKHTeJihHO 'n 
. , n. 

o - oTpnqaTeJihHO sapstmeHHHX qacTHQ. Ycpe,nHeHHe 

rrpOH3Be,neHO ,nJIH qacTnq C P > 1 ,2 raB/c~• · min · 

pocTOM: A · (pnc'.5). ho ·aHaJiornn c MHoroKpaTHHM pacceHHHeM 

qacTHU B Be~eCTB8 cpe,nHne yrJIH·ITOBOpoTa rrorrepe~ HMITYJihCOB 
paCTYT C YB8J!Hq8HH8M A' li ·3TO ~ · rro:....Bl'I):(HMOMY·/ (:>TpaJKaeTCH B. poCT9 

<P;ut>. ITOCKOJihKY suq}o B qeJIOM HM89T rro.hOJKHT8JihHHit sapH,n, .rrpH 
rrepepaCC9HHHHX' polK,naiDTCH :nsdHTQqHHe ITOJIOJKHT8JihHO. 38pHlK9HHH9 .. 

qacTHQH, KOTOpHe, B03MOJKHO, Hh B. · O,nHOM :· H3 • coy,napellliit 

KoppeJIHPOBaHH c qacTnuea doJihmoro·rrorrepe~oro HMTiyJihca. 3THM,: 

BepdHTHO, · H odyCJIOBJieH doJiee dHCTpllA: ·poeT. :<~ui> iiOJIOJKHT9JlhHO. 
38pHlK8HHHx qacTHU COrrpOBOJK,n8HHH (pHc.4) •. norrOJIHHT8JlbHHM 
CBH,nEfT8JihCTBOM B ITOJih3Y' .cy~eCTBOB8HHH' T8KOrO MeXaHH3Ma· CJyylKHT: 

KOppeJIHI.J,HH 3TO:£t B8JIH~ C H36HTKOM ITOJIOJKHT8JihHOrO 38pH,na B 
codHTnn~·-- i ' - . · ; ., . :! ·· :.:•· ~· 1 

B 38KJIIDqeHHe 8BTOpH BHp8lK8IDT 6Jiaro,napHOCTh .. E~M~JI9.BHHY H 
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M.r.PH:ciGmy 38 CTFIMYJrnpYIOIIUi8 JmCKYCCllli, a T8KlK8 B.T.KFIMy, 
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