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BBEAEHHE 

HAPO-BAepHwe B3a~MOAeAcTB~R np~ BWCOK~X 3Hepr~BX BW3WBa~T 

B nocneAH~e rOA~ 3Ha4~TenbHwA ~ Bce B03paCTa~~~A ~HTepec, CBB
saHHwA c nO~CKOM pa3n~4HWX, HepeAKO BeCbMa 3K30T~4eCKHX, Kon
neKT~BHWX CBoAcTB BAepHoA MaTep~~ B ycnoB~BX BWCOK~X TeMnepa
TYP ~ nnOTHOCTeA, pean~3Y~~~XCB B npo~ecce cOYAapeH~R. Oc06y~ 

3Ha4~MOCTb B CBR~~ c 3T~M nO~CKOM np~06peTaeT BWBOA, CAenaHHwA 
Ha OCHOBe 3Kcnep~M~HTanbHWX AaHHWX o npeAenbHoA $parMeHTa~~~ 

RAep/l-S/,o cy~ecTBoBaH~~ B H~X MHorOKBapKOBWX KOH$~rypa~~A, 4TO 
CB~AeTenbcTByeT o TOM, 4TO 3$$eKTbl, oõycnoane-n-ue KBapK-rn~OH
HoA CTPYKTypoA ~AepHoA MaTep~~, npORBnR~TCR y~e np~ 3Hepr~RX, 

AOCT~rHYTWX Ha C~HxpO$a30TpOHe OHR~ /4/. 
Bonpoc O COOTHoweH~~ pa3n~4HWX A~HaM~4eCK~X MexaH~3MOB RApO

-RAepHOrO B3a~MOAeAcTB~R np~ BWCOK~X 3Hepr~Rx OTHOC~TCR K Ha~
õonee ~HTepeCHbIM npoõnewaa penRT~B~CTCI<oA RAepHoA <I>~3~K~. AnR 
ero peweH~R, 04eB~AHO, He06xOA~MO nonY4~Tb 3Ha4~TenbHblA 06beM 
3Kcnep~MeHTanbHoA ~H$opMa~~~ O pa3Ho06pa3HWX XapaKTep~CT~Kax 

TaK~X cOYAapeH~A; oc06eHHO 3TO OTHOC~TCR K nOKa e~e Mano ~ccne
AOBaHHWM np~ Ay6HeHcK~X 3Hepr~RX npo~eccaM MHo~eCTBeHHoro po~

AeH~R 4aCT~4 B cOYAapeH~RX penRT~B~CTCK~X TR~enwx ~OHOB c AO
CTaT04HO 6onbW~M~ 3Ha4eH~RM~ MaCCOBoro 4~cna RApa-cHapRAa (A >.20). 

B HacToR~es:1 paõor e npenc r aane aa ~ o6cY~AeHbl 3Kcnep~MeHTd.sf~-
Hwe AaHHwe 06 OCHOBHWX xapaKTep~cT~Kax /MHo~ecTBeHHocT~ ~ yr
noBwe pacnpeAeneH~R 3apR~eHHwx BTOp~4HWX 4acT~~/ Heynpyr~x coy
AapeH~A RAep HeOHa (22Ne) c RApaM~ $oT03Mynbc~~ np~ ~Mnynbce 
4,1 A f3B/c Ha HYKnOH CHapRAa. TaK~M 06pa30M, ~acToR~~A 3Kcne
p~MeHT npoAon~aeT cep~~ $oT03Mynbc~oHHWX onWTOB no ~ccneAOBa
H~~ RAPo-RAepHbIX B3a~MoAeAcTB~A np~ paccMaTp~BaeMoA 3Hepr~~; 

pauee 3TII!M COTpYAH~4eCTBOM 6bln~ orryõruucoaaaa AaHHble o B3a~MO
AeAcTB~RX B $oT03Mynbc~~ npOTOHOB /5/ .AeATpOHOB /6/, a-4a:CT~l\ 17( 
~ RAep yrnepone /8/, a r axxe nepaue AaHHble no 22Ne /9/. 

1. 3KCnEP~MEHTAIlbHbIVt MATEPHAIl 

3Mynbc~OHHbte KaMepbl, COCTOR~~e ~3 cnoea RAepHblX $OT03Mynb
CM3c~A rOCH~l~X~M$OTOnpOEKTa runa 5P-2 pa3MepaM~ 1Ox20xO ,06 

oônyvanacs B nY4'Ke snep 22Ne c ~MnynbcoM 4,1 A r3B/c tia 
C~Hxpo$a30TpoHe O~R~. nnOTHOCTb 06nY4eH~R 3Mynbc~~ COCTaBnRna 
OKono 104 RAep/cM 2 . 

nO~CK Heynpyr~x B3a~MoAeAcTB~A ocy~ecTBnRncR nyTeM ABoAHoro 
/6wcTporo ~ MeAneHHoro/ npocMoTpa BAonb nepB~4Horo cneAa. np~ 

npocMoTpe ~CKn~4an~Cb ~3 paccMoTpeH~a C06WT~R 6e3 06pa~oBaH~R 

t\bhUS~UHYI ~ \ 
gn.m BtC2eãDsnd 
~n~Tr;YA 
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sa~RmeHH~X BTOpH4H~X 4aCTH~ /paCCeRHHA Ha Man~e yr11~ 6ea KaKHX

1110160 npHsHaKoB Bos6ymAeHHR 10111101 paSBa11a RApa-MHweHH, YAoB11eTBo

pRID~He KHHeMaTHKe ynpyroro RAPo-RAepHoro cOYAapeHHR/, a TaKme
 
C06blTHR 311eKTpoMarHHTHoH npHpoAbl /pomAeHHe f3 -311eKTpoHOB
 
H e+e--nap/. Ha 06~d1 AI1I-1He 947,4 M npocMoTpeHHoro cnena õsmo
 
Hal4AeHO 9318 CO.6b/THl4; CpeAHHl4 cB060AHbll4 npo6er sneo 22 Ne B $OTO

3My11bCHH coCTaBV111, TaKHM 06paSOM, BeJlH4HHY À = /10,2+0,1/ CM.
 

AJlR AaJlbHe~Wero aHanHsa 6es KaKO~-IlH'60 AHCKpHMv.Ha~HH no 4HC
JlY 3apRmeHH~X 4aCTH~ 6WJlO oT06paHo 4151 BsaHMoAe~cTBHe. B 3THX 
C06WTHRX onpeAeJleHW nonRPHwe (~ H aSHMyTaJlbHWe (~) yrnw BwneTa 
Bcex sapR*eHHWX BTOpH4HWX 4aCTH~, KOTOPWe B COOTBeTCTBHH co 
CTaHAapTHWMH $OT03MYJlbCHOHHWMH KpHTepHRMH KnaCCH$H~HpOBaHW no 

cneAYIDU\HM THnaM: 
l , 4epHble HIlH b -4aCTH~bl c npoõer ox B $OT03MYJlbCHH R < 3 MM 

/KHHeTH4eCKaR 3HeprHR npOTOHOB T p s;26 M3B/. 
, 2. Cepble HIlH g -uacrauu c HOHH3a~He~ J/J min. > 1,4 L-1 npofieron 

R > 3 MM /KHHeTH4eCKaR 3HeprHR npOTOHOB 26 < '1'p $ 400 M3B/. 
4epHwe H cepwe 4acTH~W RBJlRIDTCR, B OtHoBHOM, npOAYKT8ML-1 pac

U\enIleHHR RApa-MHweHH H B COBoKynHocTH COCTaBJlRIOT CHJlbHOHOHL-13H

PYIOU\He HJlH h -4aCTH~b1, n h = n b + n g • • 
3. MHor03apRAHble (Z ;;:: 2) $parMeHTbl RApa-cHapAAa / f -vacrnuu/
 

c HOHH3a~He~ J/Jmin Z. 4, He H3MeHRIDU\e~cR Ha AJlHHe >..2 CM.
 
4. OAHosapRAHble peJlRTHBHCTCKHe HJlH S -4aCTH~bl C J/J min :5: 1,4. 
Cnenye r OTMeTlHb I 4TO B S -4aCTH~bl AaIDT axnan , HapRAY c " PO)\(

AeHHblMH 1 1 4aCT./.1~aMIo1 /11 ± -MeSOHbl, npoBsaHMoAe~cTBoBaBwHe npoToHbl 
CHapRAa H peJlRTHBHCTCKHe npOTOH~ oTAa4H HS RAPa-MHweHH/, TaKme 
H cnexraropaae OAH03apRAHb/e $parMeHTbl RApa-CHapRAa. BI(naA no
cneAHHX onpeAeJlRJlCR 1-13 ananaaa yrJlOBblX pacnpeAeIleH",,17I B -4aCTH~

10 
B 06naCTH Mailb/X SHa~eHH~ nonspuux yrIloB suner a () /CM. ,Hanp/, /;. 

B peSYJlbTaTe 3Toro aHaJlHSa nOIlaraJlOCb, 4TO peJlRTHB""CTCKHC 4ac
TH~bl c e<2,5 o flBIlRIQTCR oAHosapRAHblMH cneKTaTopHblMH $parMeHTa
MH cHa~RAa, ~ B AaHHo~ pa60Te HC~IlI04aJlHCb HS paccMoTpeHHR xa

paKTepHCT1-1K S-4aCTHij.
 
BamHO~ xapaKTePHcTHKO~ RAPo~RAepHoro cOYAapeHHA RBIlAeTCR
 

4HCJlO HYKJlOHOB RApa-CHapRAa, Y4aCTBYIOU\HX BO BsaHMoAe~CTBL-1L-1
 
c MHweHbID - 0~1 .Ou.eHKa ero cpeAHero SHa4eHHR onpeAeJleHa M3
 

cOOTHoweHHR 

A 
/1/<fi in t > -= A p - -t-Q * 

p 

rAe .~ p, Zp - Maccoeoe 4HCJlO H nopRAKOBbl~ HOMep RApa-CHapRAa , 

* Cnenye r oTMeTHTb, qTO AnH KpaHHHX 3HaqeHliH Q, paBHhIX HYJIIO 

m:m Z P' 3TO onpeAeneHHe TepHeT CMbICJI. 

2 

200 

iOO 

o 5
 

~Hc.l. Pacnpep;eneHHe ITO Q. 

.~ = IZ - CYMMapHbI~ sapRA cneKTar
TOpHblX $parMeHTOB CHapRAa / f -4ac·· 
TH~/ B aKTe B3aHMoAe~cTBHR. 

Ha p~c.l npeACTaBJleHO pacnpeAe
neuae no BeJlH4HHe Q AJlR paccwarpw
saeMblX HaM~ NeEm -BsaHMoAe~cTBH~. 

nOCKOJlb KY <Q> = 6,23+0, OJ /owH6KH
3AeCb H AaIlee TOJlbKO-CTaTHCT~4eCK~e/, 
TO cpeAHee 4HCIlO B3a~MOAe~CTBYID~HX 

HYKJlOHOB CHapRAa AJlR Bcex HeynpyrHx 
BsaHMOAe~CTBH~ <no t>= 8,30+0,06.

lU . 
TeopeTH4eCKoe H npaKTH4eCKH MO-

AeIlbHO HesaBHCHMoe sHa4eH~e 3TO~ 

BeIl~4~H~ onpeAeJlReTCR XopOWO ~3BeCT
Hb/M Bblpa)\(eHHeM

tO Q 
<o > = A a NB / AB /2/int p in a in ' 

rAe a~B,a~B - Ce4eHHR Heynpyroro HYKIlOH-RAepHoro ~ RAPO
-RAePHO}O BgaHMoAe~CTBH~ COOTBeTCTBeHHO. HcnOIlbsYR $OPMYJlbJ pa
60Tb/ I U I AIlR BbI4HCIleHH~ CooT,BeTcTBYID~HX ce4eH~~, MO>KHO nOJlY4~Tb 

AIlR 22NeEm -coy~ap~H~~ <o int > T = 9,7, 4TO paCCMaTpHBaeTCR KaK 
HenIloxoe np~6JlH*eHHe K 3Kcnep~MeHTaJlbHOMY sMa4eH~ID. 

2. MHOIECTBEHHOCTH 3AP~mEHH~X 4ACTHU 

PaCCMOTpHM AaHHble o cpeAHHX MHo~ecTBeHHocTRX "pom.qeHHb/x" 
peIlRT~BHCTCK~X 4acT~4 ~ CHIlbHOHOHH3HPY~~HX 4aCT~~ - npOAYKTOB 
pac~enneH~R RApa-MHw~HH~ 

B r aõn , l npencr aaneuu AaHHble o cpeAHHx MHomeCTBeHHOCTRX 
paSH~X THnOB 4aCTj;f~ HS NeEm -coYAapeHH~, a Ta-K*e aHaJlorH4Hb/e 
AaHHble AnR Bsa~MoAe~cTBH~ 60Jlee IlerKHX RAep-cHapRAoB B 3MYJl~CH~ 

npa 6IlH3KHX 3HeprHRX Ha HYK.nOH CHapRAa 15.8/,B cpaBHeHHJ<1 c pe

\ 3YIlbTaTaMH paC4eTOB no KaCKaAHO-HcnaPHTeJlbHO~ MOAeJlH RAPO
/ 12-RAepH~X Bsa~MOAe~CTBH~, onHcaHHO~ B pa60Te / * . CTPOto rOBopR, 

npsxoe cpaaaeuae 3KcnepHMeHTaIlbHblX AaHHblx o cpeAHHX MHomeCT
BeHHOCTRX B paSHblx THnax AEm -cOYAapeH~~ RBIlReTCR HeKoppeKT

I HblM, T.K. OTHOC~TeJlbHble BKJlaA~ B3aHMOAeRcTB~~ C pa3HblMH KOMno
HeHTaMH 3MYJlbCH~ (H, CNO, AgBr) cyuiecr eeuao ~SMeHR~TCR c AI); r axoe 

\ 

*Mbl õJIarOAapHbl m.*.MycYJIbMaHõeKoBY, npep;OCTaBHBmeMY B Hame 
pacrropH~eHHe rrporpaMMY p03blrpwma HApo-HAepHb~ B3aHMOp;eHCTBHH 
no MoAeJIH BHYTpHHAepHoro KaCKap;a. 

[ 
i
l 
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'I'a õrmna I. 

CpegHHe MHO~eCTBeHHOCTH BO B3aHMogeHcTBHHX penH~HBHCTCKHX
 

TH~enb~ HOHOB c HgpaMH ~oTo3MynbcHH
 

AHcaM6nH 
<D >	 <n 

sB3aHMogeHcTBHH	 
<n b> g> 

pEm I , 6~0; I 3, 8~0, I 2, 8~0, I
 

/1,8/* /3,3/ /2,7/
 

4ijeEm	 3,4~0,1 4,7~0,2 4,6~0,2 

/4,3/ /5,6/ /5,5/ 
• i11

12CEm 7,6~0,2 4,3,!.0,2 5,9,!.0,3 

/8,3/ /4,7/ /7,3/ 

lBNeEm 10,53~0,05 4,22:'0,03 6,32:'0,04 

/ 10,.8/ /4,6/ /7,7/ 

* B cxoõxax upenc-raaneasr pes yrrs r-a'rst paC'tIeTOB no J<SCICll,D,HO
HcrrapHTenbl-lOH Mop;enH /12/ • 

cpaBHeH~e B03MO~HO n~Wb AnR cnY4aeB 12CEm ~ 22NeEm -cOYAapeH~H, 
B KOTOpWX OTHOC~TenbHwe BKnaAw B3a~MOAeHCTB~~ c pa3H~M~ ~ApaM~ 

3MynbcK~ OTn~4a~TCR He3Ha4HTenbHO. 
B Ta6n.2 npeACTaBneH~ AaHHwe 06 YAenbH~X MHomeCTBeHHOCTRX 

R í' =: <n·i>/<n int>	 /3/ 

pasaux T~nOB 3apflmeHHblX 4acT~u. B aacanõnax 22NeFm B3a~MoAe~cT

BM~ AnR pa3n~4H~x ~HTepBanoB Q. AHan~3 3T~X AaHHWX np~BoA~T
 

K cneAY~Ill~M BbIBoAaM.
 

1. C YBen~4eH~eM MaCCOBoro 4~cna flApa-CHapflAa Ap cpeAHflfl 
MHomeCTBeHHOCTb penRT~B~cTCK~X 4acT~u. c~nbHO B03paCTaeT, np~ 

3TOM B03paCTaeT ~ MHomeCTBeHHOCTb g-4acT~u., B TO BpeMfl KaK 
MHomeCTBeHHOCTH b-4~CT~U. npaKT~4eCKH He ~3MeHfl~TCR. EcnH ~C
nonb30BaTb cTeneHHY~ napaMeTp~3au.~~ 

.... A a i	 /4/<n > 
i p 

TO, ~Cnonb3YR AaHHble Ta6n.1 AnR 12CEm ~ 22NeEm -coYAapeH~~, 
MomHO nony-urr s as = O,5 4.:!:,O,04; a g = O,11~O,05; a b'= -O,03~O,07. 

TaK~M 06pa30M, np~ ~~Kc~pOBaHHOM MaCCOBOM 4~cne RApa-M~weH~ 

AT MHomeCTBeHHocT~ 3apRmeHHblX 4acTVlu. B03paCTalOT C A p TeM c~nb

4 

~ 

'I'aõrmna 2 

Yp;enbHhle MHo~eCTBeHHOCTH	 Ri ~ pa3HhIX rpynrrax 22NeEm
coyp;apeHHH 

R·i 
Q Rs Rg Rb Rh 

8-10 I , 40.!.O, 03 0, 91.!.0, 02 1 ,06~0',02 1,97.!.0,02 

5-7 

2-4 

O-I 

I ,03~0,01 

I ,2 I.!.O, OI 

I , 44.!.0, OI "'. 

0,56,!.0,01 

0, 69.!.0,01 

O, 9Lf,!.O , °I 

0,48~0,01 

0,44~0,01 

0,41 ~O, OI 

1,03,!.O,01 

I , I 3.!-0,°I 

1,35~0,01 

Hee, 4eM 60nbwe ~x cpeAH~e ~Mnynbcw B na60paTopHoH C~CTeMe KOOp-
A~HaT. 

2. MHomeCTBeHHOCT~ Bcex T~nOB 3apRmeHHWX 4acT~u. CYllleCTBeHHO 
3aB~CRT OT np~u.enbHoro napaMeTpa RApo-RAepHoro cOYAapeH~R, Ka
4ec.TBeHHoH MepoH xoropor-o RBnReTCR Q ~n~ n ínt /Ta6n. 2/. np~ 

3TOM: 
a/ YAenbHwe MHomeCTBeHHOCT~ Bcex T~nOB 4acT~u. OKa3WBa~TCR 

pa3n~4HbIM~ B pa3Hblx Q -rpynnax ; 
6/ Ri cYlllecTBeHHo MeHbwe, 4eM cooTBeTcTBY~Ill~e cpeAH~e MHomeCT

BeHHOCT~ <Di> BO B3a~MOAeHCTB~RX npOTOHOB C RApaM~ 3Mynbc~~ 

/CM. Ta6n.17. 
3T~ oc06eHHOCT~ YAenbHblX MHomeCTBeHHOCTeH npOT~Bope4aT cneA

CTB~RM npOCT~X cynepn03~u.~OHHWX MOAene~, B KOTOp~X npeAnonaraeT
CR, 4TO RAPO-RAepHwe B3a~MOAe~CTB~R MorYT paCCMaTp~BaTbCR KaK 
HeKorepeHTHaR CYMMa HYKnOH-RAepHbIX ~n~ Aame HYKnOH-HYKnOHHblX 
cOYAapeH~H. npOT~Bope4~e coxpaHReTCR, Aame ecn~ Y4eCTb XOPOWO 
~3BeCTHblH ~aKT, 4TO np~ paccaarpaaaeaux 3Hepr~RX MHomeCTBeHHOCT~ 

s -4acT~u. B He~TpOH-RAepH~X /He~TpOH-HYKnOHHwx/ cOYAapeH~Rx 

MeHbwe? 4eM e nporou-aneoaux /npOTOH-HYKnOHHbIX/ B3a~MOAe~CTB~RX. 

3. COOTHoweHKe MemAY g- ~ b-4acT~u.aM~ B ~APO-RAepHblX B3a~MO

Ae~cTE3~RX CYlJ.leCTBeHHO 3aB~CVlT OT Q ~n~ n int - AonR g -uac r au 
B03paCTaeT C YMeHbweHVleM Q /B03pacTaHVleM Dint /. TaK, AnR NeEm 
cOYAapeH~H c Q = 0-1, 2-4, 5-7, 8-10, oruoereuae <D g >/ cn b > co
CTaBnReT COOTBeTCTBeHHo 2,31+0,03; 1,56+0,02; 1,16+0,02 . 
~ 0,85+0,03, B TO BpeMR KaK AnR pEm-B3a;MOAeHCTB~H-<n >/<n- .	 g b>= 
= 0,74+0,03. ~HblMVI cnOBaMK, c YMeHbweHVleM np~u.enbHoro napaMeTpa 
RAPo-RAepHoro cOYAapeH~R YBen~4~BaeTCR BKnaA 6b1CTPbIX npOTOHOB, 
06pa30BaH~b1X 8 npRMblX np0u.eccax, a BKnaA ~cnap~TenbHblx 4acT~u. 

6b1CTPO YMeHbwaeTCR. 
3TO 06CTORTenbCTBO, TaKme npOT~Bope4alllee cynepn03~u.VlOHHblM 

MOAenRM, yxaauaaer Ha õonsurye pons r eoaerpavecxax ~aKTopOB VI 3~

$eKTOB 3KpaHVlpOBOK B RAPO-RAepHblx B3aVlMOAe~CTBVlRX~ 5 



Ha6hlOAaeMble paCXO>KAeHIIlR Me>KAY 3-1<CnepltlMeHTaJlbHblMItl AaHHbIMV1 
H npeACKaaaHHRMH npOCT~X cynepnoalll~"'OHH~X MOAeneH He RBJlRIOTCR 

HeO>KItlAaHH~MH. AeRcTBIIlTeJlbHO, 3TH MOAeJlH He Y4HTWBalOT MHOrltlX 
04eBHAHWX OC06eHHOCTe~ RApO-RAepHWX BaalllMOAe~CTBH~, TaKItlX, KaK, 
HanpHMep, BJllllRHItle ~OpMW paCnpeAeJleHIIlR npH~enbH~X napaMeTpOB 
Ha XapaKTeplllCTIIlKIIl KOHe4HO~ CIIlCTeMW aAPOHOB, AeAcTBHe aaKOHOB 
COXpaHeHIIlR 3HeprHItl-ItlMnYJlbCa B npo~eccax MHOrOKpaTHO~O paCCeR
HItlR H T.A., KOTOpWe, 04eBHAHO, MOrYT IIlrpaTb pewalO~Y~ POJlb nplll 
paCCMaTplllBaeMWX HaMH 3HeprHRX 11I AJlR cOYAapeHIIlA TaKHX npOTR>KeH
HWX 06beKTOB, KaK aTOMHwe RApa. 

n03TOMY npeACTaBJlReT ItlHTepeC cpa8HHTb non~4eHHwe 3KcneplllMeH
TaJlbHwe AaHHwe c npeACKaaaHIIlRMIIl XOPOWO paapa60TaHHoA MOAeJlltl 
BHYTpltlRAepHWX KaCKaAOB, cB06oAHOA OT 8b~eYKaaaHHWX HeAOCTaTKOB. 
3aMeTItlM, 4TO B KaCKaAHOJll MOAeJlIll IIla-aa Y4eTa HeKOTopblX $aKTopOB 
IHanpl.1Mep, TpeAJlHHr-34><peKTal RApb-RAepHble B3aHMOAeAcTBIt1R He MO
rYT 6~Tb cseAeHW K npocToA cynepnOalll~lIlltl aApOH-RAepHWx cOYAape
HIIlJll. 

Ha cpa8HeHIIlR axcnepaae-rrans aux AaHHblX o cpeAHIIlX MHO>KeCTBeH
HOCTRX 8 RAPO-RAepHWX BsaHMOAeAcTBIIlRX ~ KaCKaAHO-HcnapIllTenbHOJll 
MOAeJlblO ITa6n. 1I "10>KHO cnenars CJleAYIO~IIle 8bIBOAbl. 

1. Kacxanuo-ncnaparens aaa MOAeJlb XopOWO onacuaaer Ka4eCTBeH
Hbl~ xapakrep 1I1aMeHeHJ.1R cpeAHIt1X MHO>KeCT8eHHOCTeA paauux Tlt1nOB 
aapR>KeHHWX 4aCTH~ B RAPO-RAepHWX BaalllMOAeJllCTBHRX c YBeJlIll4eHIIl
eM Ap. 

2. 4T~ KacaeTCR KOJllll4eCTBeHHoro cpaBHeHIIlR, MOAenb CItlCTeMa
T1Il4efK~ nepeo~eHHBaeT cpeAH~e MHO>KeCTBeHHOCTIIl Bcex TItlnOB aapR
>KeHHWX 4aCTItl~; AJlR NeEm-BaalllMoAeAcTBIIlA Halll60nee cy~ecTBeHHWM 

RBJlReTCR paCXO>KAeHH~ B MHO>KeCTBeHHOCTH g-4acTH~. 

Ha Plllc.2 npeACTaBneH~ 3Kcnep~MeHTanbHwe AaHH~e o pacnpeAe
neHIIlRX MHO>KeCTBeHHOCTeJll s-,. g -, ~ H h-4acTIIl~ lIla 22NeErn -COY
AapeHHJIl; n - pacnpeAeneHlIle aAeCb cpaBHeHO c TaKoBblM AJlA 12CEm s 
~aaHMoAe~CT~IIlJll, HOpM~poBaHH~M Ha TaKoe >Ke 411lCJlO C06WTIIl~. Ha 
cpaBHeHIIlR AaHHblX pac , 2 c aHaJlOrlll4HblMIIl AJlR õonee nerxax RAep
cuapanoe , nplllseAeHHblMH B paõore /81., MO>KHO cnenar s cneAYIO~lIle Bbl

BOAbl. 

1. Pacnpeneneaua MHO}!(eCTeeHHOCTe~9cex rxnoe l.taCT~14 3 ::l;\PC-' 

RAepHblX BaaIllMOAe~CTBIIl"RX YWIIlPRIOTCR c YBeJllll4eHHeM A p; TaK, ' 
B 22NeEm-BaaHMoAe~cTBlIlflX nOR8JlRIOTCR XBOCTbl pacnpeneneuaã no 

n s In s >301 11I ~g In!!> > 251, npaKTlrll.teCKH OTCYTCTBYIOUJ.lIle AJlR 
12CEm -BSaltlMOAeIllCTBIIlIll. nplll 3TOM, 6YAY4H BblpameHHblMIIl B KHO
Cf<eJllnIllHfOBbIX nepeaeunux J n s -pacnpeneneuaa B RAPO-RAepHb~X COYAa
peHIIlRX c pa3HblMIIl A p He npORBJlRIOT KaKoro-nHÕO YH"'BepCaJlbHOrO 
noaeAeHIIlR. 

6 

N .12C- Em 

5 10 15 20 25 30 35 40 45 
nS 

600 

5 10 15 20 25 30 35 ng 

nh 
o 5 10 1S 20 2S 3Q 35 40 45 

PHc.2. Pacnpe,n;eneHHH no MHo~eCTBeHHOCTH S-, g-, b-, 
h -xac-ran B 22 NeEm -B3aHMo,n;eiicTBHHX. TOqXH - pacrrpezre e

.neHHH no MHOJKeCTBeHHocTH S-llacTHIl; B 12CEm -B3aHMo,n;eHCT

BHHX. 

2. YWIIlPReTcR 11I n h -pacnpeneneaae ; TaK, BKhaA C06b1TH.:1 c TaK 
HaablBaeMblM "nOJlHblM paapyweHweM" TR>KeJlbIX RAep3MYJlbCIIlH (n > 28) 
B 22NeEm -coYAapeHHRx npeBblwaeT 10% Bcex HeynpyrHx B3aIllM~Ãe~~ 
CTBIIl~ B 3MYJlbCIIl~. 

7 
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PHC. 3. Koppe.narmn MHO)KeCTBeHHOCTH. Kpnasie - pacxe-r
 
no KacKagHo-HCnapHTenhHoH MogenH.
 

HHTepeCHO TaK~e oTMeT~Tb, 4TO B 22NeEm-cOYAapeH~Rx, B OTn~
4~e OT B3a~MoAe~cTB~~ 60nee nerK~X RAep-cHapRAoB, nh-pacnpe
AeneH~e npacôpe r aer BeCbMá xapaKTepHbl~ B~A c ABYMR XopOWO Bbl
AeneHHblM~ MaKc~MYMaM~ npa n h = O, 1 ~ n h = 4 ~ W~pOK~1M OCHOBa
H~~M c 4eHTpOM np~ nh~20, BepORTHO, o6ycnoBneHH~M~ BKnaAaM~ 

B3a~MoAe~cTB~~ Ha cBo6oAHOM ~ KBa3~cBo6oA~OM BOAopOAe, nerK~X 

(ctiO) ~ r axenux (AgBr) 'RApax 3MynbC~~. 

8 

:'., 

B 3aKn~4eH~~ HaCTOR~ero pa3Aena paCCMOTp~M AaHH~e o Koppe
nR4~RX Me~AY MHo~ecTBeHHOCTRM~ 4aCT~4 paaaor-o runa ~3 NeEm 
B3a~MoAeHcTB~H. Ha p~c.3, AnR np~Mepa np~BoARTCR 3aB~C~MOCT~ 

) ~ <'ni >(n h) . KaK ~ B aAPOH-RAepHbIX B3a~MOAeHCTB~RX np~<:n i>(n 8 

04eHb B~COK~X 3Hepr~Rx, 3T~ KoppenH4~~ 13a ~CKn~4eH~eM <n >(0 ) 
.., m s hMorYT 6~Tb np~ 6n~~eHHO annpOKC~M~pOBaH~ n~He~H~M~ ~YHK4~RMH 

c nonom~TenbH~M~ HaKnOHaM~ 

~I <o i> (o j) = a ij n j + b ij • 151
l

lt 4TO KacaeTCR 3aB~C~MOCT~ <o ;(0 ) TO OHa HMeeT xapaKTepHY~ 
s h' 

~OPMY C WHPOKHM Hann~BOM B 06naCT~ OTHOC~TenbHO Man~x nh • 
o6ycnoBneHH~M BKnaAOM 4eHTpanbH~x B3aHMOAeHCTBHH RAep HeOHa 
c nerKHMH RApaM~ 3MYnbc~~. 

CpaBHeHHe 3KcnepHMeHTanbH~x AaHHWX c pe3ynbTaTaM~ paC4eTOB 
no ~aCKaAHo-~cnap~TenbHOH MOAen~ IKp~Bwe Ha pHc.31 n~Ka3~BaeT, 

4TO MOAenb YAOBneTBopHTenbHO on~CWBaeT 3T~ KoppenR~~~, 3a HC
Kn~4eHHeM <n > (o ) - AJ1R Hee MOAenb nepeoue-uraaer HaKI10H l-<OP

.., s h 6penR4Ho HHOH 3aB~C~MOCTH B o nacru n h > 10. 

3. yrnOBUE PACnPEAEnEHHH 

Ha p~c.4 npeACTaBneHO pacnpeAeneH~e no ~ceBAo6~cTpoTe (~ = 

= - lrrth (8/2» peIlRT~B~CTCK~X 4acT~4, o6pa30BaHH~x B 22NeEm 
cOYAapeH~Rx, a Ha pHc.5 nOKa3aHbl 3aB~CHMOCTH cpeAH~X 3Ha4eHHH 
'<TI> ~ AHcnepcHH D := <rP > _. <TI> 2 TI-pacnpeAeneH~H 'S -4acTHL.( 
B pa3n~4H~X Q -rpynnax. AHan~3 pe3ynbTatoB AaeT OCHOBaHHe AnR 
cneAY~~HX BbIBOAOB. 

1. MHKn~3~gHOe .,.,-pacnpeAeneH~e ~MeeT MaKc~MYM B6nH3H ""C~M 
HYKnOH-HYKnOHHoro B3a~MoAeHcTB~R, OTHOC~TenbHO KOToporo pac
npeAeneH~e o6HapY~~BaeT 3aMeTHY~ aCHMMeTpH~. 

2. B nonY~HKn~3~BHWX InpH pa3H~X Q 1 TI-pacnpeAeneH~Rx 

Ben~4~Ha K03$4>~4~eHTa aCHMMeTpH~ YMeHbwaeTCR np~ nepeXOAe 
K MeHbW~M np~4eJ1bHWM napaMeTpaM RApo-RAepHoro cOYAapeH~R. 

3. CpeAHV';~ 3Hal...leHilB1 C< r;" ) H .D,~cnepC"H1 (D (TI» pacnpeneneauã 
nb nceBAo6~CTpOTaM penRTHBHCTCK~X 4aCT~4 TaK~e o6HapymHBa~T 

3aMeTHYIO 3aB~C~MOCTb OT Q ~.n~ nint Ip~c. 5/: OH~ YMeHbwa~TCR 

c YBeI1~4eH~eM n ínt • H3MeHeH~e r,-pacnpeAeneHHH c .<n int> npoac «}i., 
XOA~T TaK~M o6pa30M, 4TO Ben~4HHa OTHoweH~R <~>/D(.,.,) YMeHb
uiaerca c pOCTOM o int • 

4. KacKaAHaR MOAenb, XOTR Ka~eCTBeHHO H He npOT~Bope4~T AaH
H~M no ~HKn~3~BHOMY ~-pacnpeAeneH~~ AIlR Bcex 22NeEm 7COYAape
H~H, Kon~4eCT6eHHO ~ Ka4eCTBeHHO He cornacyeTcR c 3Kcnep~MeH

TanbH~M~ AaHH~MH An~ pa3HNX Q-rpynn B3aHMOAeHCTB~H. 
9 
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PHc.4. 
KpHBaH 
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-1 o 2 3 4~ 

PacnpeAeneHBe no nceBAoUMCTpOTe S-qaCTH~. 

- paCqeT no KacKagHo-HcnapHTenbHOH MoAenH. 
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ta ~
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PHC.S. ai CpegHHe 3HaqeHHH <~> 

H AHCrrepCHH D(~)-pacnpeAeneHHH 

B 3aBHcHMoCTH OT Q; 61 oTHomeHHe 
<'1>/0(7]) B 3aBHCHMOCTH OT Q. KPH
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o 2 4 6 8 10 Q ~ep~4eCKKX COYAapeHH~ RAep. 

1I 
P,aCCMOTp~M yrrroeue oacnneneneaaa C~!1bHO~OHJ,ij3HPy~~X 4aCT~14. 

Ha p~c.6,7 npeACTaBlleH~ cosO -pacnpeAeneH~A g- ~ b-4aCT~14 '1 
COo.TBeTCTBeHHO AnR paSHblX paCCMaTpMsaeMblX HaM~ aHcaM6ne~ 22NeE m 
B3a~MOAe~CTB~~, a Ha p~c.8 nOKa3aH~ 3aB~C~MQCT~ K03~~14~eHTa 

" 

,
10 

I 

B~e - paCqeT no KackaAHo-HcrrapHTenb
ROH MOAenH. 

4TO KacaeTCR Ka*y~etOCR BOC i 
I 

npo~3BeAeH~ 3aB~C~MOCTH oTHoweH~R I<71>/0(11), CIlHO, KaK B~AHO ~3 p~c.5a, 

AocT~raeTCR 3a C4eT Toro, 4TO B MO I 
Aen~ A~cnepCM~ 7]-paCnpeAelleHK~· He 
3aB~CRT OT Q ~ MOAenb KOll~4eCTBeH :1 
HO He BOcnpO~3BOA~T <71> AllR nep~ q 

1 dN 
NdCOSEl li 1.2t1.0 5~Q~7 

O<Q<1 
I 

)1· f 8i iO. 
0.6 

I ....J I I ..... I 

0.4 
0.2 I- ~ r1 ~~ H1.4 

tO 

- 0.60.6 

0.2 cose 
-1 o +1 -1 o +1 

8 

6 

4 

2 
PHc.6. PacnpeAeneHHH no cose 
AnH g-qaCTH~ B pa3ITHQHMX 06
naCTHX Q. KpHBwe - paCqeT no 
~aCKaAHO-HCrrapHTenbHOHMogenH o 

dN
<N> dcos8 

-1 
H pErn -B3aHMOAelicTBHH rrpH 
'E = 4 r3B.o 
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dN 
<n> dcosS 

2.5 

. 2.0 

1.S 

-1 

1 dN 'O~Q~1 
Nd.cosS 
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0.3 
cos 80.2, ! 

0.6 
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0.5 

0.4 

0.3 
cos e 

I I0.2' ,
-1 o +1 

Pnc , 7. Pacnpenerreana no cosO 
HbIX 06naCTHX Q. 

yrnosoH aCHMMeTpHH 

A N(e < 11/2) -N<e> 11/2) 
= ----------- 

N(e< 11/2) + N(e > 11/2) 

OT senH4HH~ Q. PaccMoTpeHHe 3THX 
KIlI04eHHRM. 

12" 

l I I I I 

o +1 

5~Q,~7 

0.6 
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0.4 

0.3 
cos 80.2·	 , 

1.5 

1.2 

0.9 

0.6 8~8 ~ 10 

0.3 cosa 
-1 o +1 

AmI b -qaCTHQ B paanas 

/6/ 

~aHH~X seAeT K cneAY~HM 3a

... 

PHc.8. TIapaMeTp a3HMYTarrbHOH aCHMMeTA N«Jt/2)-N(>J(/2.) 
PHH A B 3aBHCHMOCTH OT Q.'LN 

o ~ 

• b0.6 o o o o
I 

L 0.4 1. B NeEm-coYAapeHHRx no' cpaBHeHH~ 

c pEm B3aHMoAeHcTBHRMH /pj;lc.6 / cyuie c r>0.2 •
i BeHHO B03paCTaeT KOIlIl~Ma~HR g-4acTH4

"i
 

I o 2 4 6 8 10 Q	 BnepeA. OAHOH H3 B03MomH~X npH4HH 3Toro'.	 3$l>eKTa MomeT 6blTb BKIlaA pomAeHHblX 4ac
TH4 /nHoHoB/ B g-4acTH~~. KpOMe Toro, 
MomHO o*HAaTb, 4TO c ysenH4eHHeM Ap

cpeAH g-4acTH~ B03paCTaeT BKIlaA npRMWX HYKIlOHOB ~TAa4H, BW
6HTblX HenocpeACTBeHHO HYKIlOHaMH CHapRAa. 

2. K03$$H~HeHTw a3HMYTaIlbHoH aCHMMeTpHH AIlR g-4acTH~ He 
3aBHCRT OT Q /CM. pHc.8/. 

K03$$H4HeHT yrIloBoM aCHMMeTpHH AIlR b-4acTH4, B OTIlH4He 
OT TaKOBoro AIlR g-4acTH4, o6HapymHBaeT 3aBHCHMOCTb OT Q
B 4eHTpaIlbHWX NeEm cOYAapeHHRx A BABoe 6oIlbwe, 4eM B nepH$epH
4eCKHX cOYAapeHHRx. 

3. B yrIloBwx pacnpeAeIleHHRX b-4acTH4 o6HapymHBaeTcR WHPO
K~M MaKCHMYM, KOTOPWH CTaHOBHTCR 60Ilee 04eBHAHWM B ~eHTpaIlbHWX 

/Q = 0,1/ cOYAapeHHRX RAep HeOHa c RApaMH 3MynbcHH /PHc.7/. 
nOAo6Hble MaKCHMYMbl Ha6J1IOAaIlHCb /13,14/B yr'noaux pacnpeneneuuax 
b-4aCTH4 H3 cOYAapeHlr1H flAep 16 0 H 40Ar, a TaKme B paõor e :115/ 

AIlR npOTOHOB c KHHeTlr14eCKHMH 3HeprHRMH T ~ 12 M3B. 
B paõorax /16,17.,l TaKOH Mat<Cl-1MYM 6blIl HHTepnpeTHposaH aa OCHOBe 

npeAcTaBIleHHH o t<oIlIleKTHBHbIX /rHAPoAHHaMH4ecKHx/ CBóHcTBax 
RAepHo~ MaTepl-1H. 

4. KacKaAHaR M'oAeIlb YAOBIleTBopHTeIlbHO onacuaaer yrnoeue 
pacnpeAeIleHHR g-4aCTH4. 4TO KacaeTCR b-4acTH~, oHa He BOC
npOH380AHT ~OPMY HX yrIloBoro pacnpeÁeneHHR H He AaeT Ha6Il~Aae
Moro Ha onWTe MaKCHMYMa pacnpeAeneHHR~ 

. I 
3AKJl!04EHHE 

Xapawrep paCCMOTpeHHWX B pa60Te 3aBHCHMOCTeH MHomeCTBeHHO,I 
I 

CTeH 3apRmeHHWX. 4aCTH4 OT Macco~oro 4Hcna RApa-CHapRAa H 4~CIla 

B3aHMOAe~CTBY~U\l-1X HYKIlOHOB CHapRAa n03BOIlReT CAeIlaTb BWBOA 
f o TOM, 4TO paCCMaTpHBaeMwe RAPo-AAepHwe B3aHMOAe~CTBHR He MO
11 

rYT 6WTb cBeAeHW K ~eKorepeHTHo~ cynepno3~4HH He3aBHCHM~X HYK
IlOH-RAepH~X B3aHMOAe~CTBH~. 

! 
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B yr.noeux pacnpeaeneaaax Hal-16oIlee MeAIIeHHblX 3apfl>KeHHblX 4aC
TI-1~ - npOAYKTOB paC~enIleHI-1R RApa-MI-1~eHI-1 06HapY>KeHbl Wl-1pOK~e MaK
CI-1MYM~, 60Ilee OT4eTIII-1BO npORBIIR~~l-1eCR B Hal-16oIlee ~eHTpaIlbHblX 

cOYAapeHI-1RX CTaIlKI-1Ba~~I-1XCfl RAep. 
AHaIll-13 pe3YIIbTaTOB B paMKaX KaCKaAHO-I-1CnapI-1TeIlbHOH MOAeIl~ 

nOKa3aIl, 4TO OHa YAOBIIeTBOpl-1TeIlbHO 3Ha4I-1TeIlbHY~ 4aCTbOnI-1C~BaeT 

AaHHblX. HapRAY c 3TI-1M Ha6I1~Aa~TCR cyuiecr eeuaue pa3HOrIlaCI-1R Me>tS
AY On~TH~M~ AaHH~MH 1-1 pe3YIIbTaTaMI-1 paC4eTOB no 3TOH MOAeIlI-1, OCO
6eHHO 3TO jcacae'rcs yr.noaax pacnpeaeneaaã BTOpl-14HblX 4aCTI-1~. B 4aCT
HOCrl-1, 3aCIIY>KHBaeT AaIlbHeHwero TeOpeTI-14eCKOro /1-1, pa3YMeeTCR, 
3KCnepI-1MeHTa.I1bHoro/ 1-13Y4eHI-1R $opMa 'yrIloBblX pacnpeneneuaã b-4ac
TI-1~ B RApo-RAepHblX B3aI-1MOAeHCTBI-1RX, nOCKOIlbKY Ha6I1~AaeMbIH B Ha
cToR~ei1 paõore MaKCI-1MYM s ror-o pacnpeneneuua MO>KeT 6blTb CBRsaH 
c npORBIIeHHeM KOIlIleKTI-1BHblX CBOI:1CTB RAPo-RAepHblX cOYAapeHI-1H, KO
Top~e 6YAeT TPYAHO BOCnp0l-13BeCTI-1 B paMKax KaCKaAHO-I-1CnapI-1TeIlb
Horo MeXaHI-13Ma B3aI-1MOAeHCTBI-1R. 
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HET nM npOBEROB B BAlliEA SMSRMOTEKE? 

BbI MOJKeTe nOJlyq~Tb no nOQTe nepeq~CJleHHble H~JKe KH~rH, 

eCJlH OHH H~ 6b1J1H 3aKa3aHbI paaee. 

TpYA~ II'He~AYHapOAHoro CHHn03HYMa no H36paHH~M 
npo6neMaM cTaTHcTH4ecKoH MexaHHKH. ,I:1y6Ha, 19~1. 

lU7-81-758

p18-82-117	 TpYA~ IV COBe~aHHft no Hcnonb30BaHHO HOB~X ftAepHO
~H3H4eCKHX MeTOAOB Anft peweHHft HaY4HO-TeXHH~eCKHX"I' 
K HapoAHox03RHcTseHHwx 3aAa~ • .l1Y6Ha, 1981. 

I 

TpYA~ cOB~aHKR no HccneAOBaHHR~ s 06naCTH.112-82-568 
penRTH8HcTCKOH ftAePHOH ~H3HKH. ,I:ly6Ha, 1982. 

TpYA~ COBe~aHHR no KonneKTHSHWM MeTOAaM
 
.119-82-664
 YCKopeHHA. ,I:ly6Ha, 1982. 

TpYA~ IV UelKAYHapoAHoH WKon~ no HeHTPoHHOH 
~H3HKe • .l1Y6Ha, 1982. 

.lU ,4-82':'70.4 

TpYA~ COB~aHHR .no CHCTeMaH M MeTOAaM 
aHanMTH~eCKHX BW4McneHHM H3 38H H HX npHHeHeHHO 
B TeopeTH~eCKOH ~H3HKe. AY6Ha, 1~82. 

.1111-83-511 

.117-83-644 TpYA~ He*AYHapOAHO~ WKO~-CeMHHapa no ~H3HKe 

fR*e~x HOHOB. AnywTa, 1983. 

TpYAW pa604ero cOBe~aHHA no np06neMaM H3ny~eHHR
 

H AeTeKTHpOBaHKft rpaBKTa~HOHHWX BonH. ~6Ha, 1983.
 
.112.13-83-689 

.1113-84-63	 TpYAW XI He*AYHapOAHoro CHHn03HYMa no
 
RAepHoH 3neKTpOHHKe. 6paTHcnaBa,
 
4exocnosaKHft, 1983. 

.112-84-366	 T~YA~ 7 He*AYHapOAHoro COBe~aHHft no npa6neMaM 
KBaHTOBoM TeopHM nanR. AnywTa, 1984. 

TpYAW VII He*AYHapoAHoro ceMKHapa no np06neMaM,lU,2-84-599 
~H3HKM B~COKMX 3HeprM~. nYÓH3, 1984. 

TpYA~ mHe*AYH3poAHoro CMMn03HyMa no M36paHHwM.I117-84-85D 
np06neMaM cTaTHcTH4ecKoH MexaHHKH. ,I:1y6Ha,1984. 
/2 TOMal	 . 

TpYAW V MemAyHapbAHoro COBe~aHHA no npo·A10,11-84-B18 
6neMaM.MaTeMaT~4ecKoroMOAenHpoaaHHA, npo
rpaMMHPOBaHH~ H ~aTeMaTH4eCKHM MeTOA8M pewe
HHR $M3H4eCKHX 3aA84. AY6Ha, 1983 

TpYAW IX BceC~D3Horo COBe~aHKA no yCKopHTenAM 
38PA*eHHwx 4acTM~. AY6Ha. 1984 12 TOMa/ 

TpYA~ HemAYHapoAHoH WKonw no CTPYKType 
RApa, Anywra, ~985~ 

.04-85-851 

-s p. 40 K. 

3 p. 80 K. 

1 p. 75 1<. 

3 p. 30 K • 

5 p. 00 1(. 

2 p. 50 K. 

6 n , 55 K. 

2 p. DD K. 

.. p. 50 K. 

.. e , 3D K. 

5 p. 50 K. 

7 p. 75 K. 

3 p. 50 K. 

13 p.50 K. 

3 p , 75 K, 

3axa3U Ma ynoMHHy~e KHHrH MoryT 6~Tb.HanpaBneHU no a~pecy: 

PYKonHcb nocTynl-1na B 1-13AaTeIlbCKI-1H OTAeIl	 101000 MocKBa, rnaB"OQT3MT, nlH 79 
H3naTenbcxHH	 OTnen 05~eAHHeHHoro HHCTHTYTa HnepH~X Hccne~oB3HHP7 RHBapR 1986 rOAã. 
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0pHHHMaeTCA noAnHCKa Ha npenpHHTW H Coo6~eHHA 06~eAHHeHHOrO HHCTHTyTa 
R~epH~X HCCneAOBaHHH. 

YcTaHoaneHa cneA~aA CTOHMOCTb noAnHCKH Ha 12 MecR~ea Ha H3AaHHA OHRM, 
BKnO~aA nepecwnKy, no OTAenbHWM TeMaTH~eCKHM KaTeropMRM: 

MH.IlEKC TEHATMKA 

1. 3KCnepHMeHT8nbH8A $H3HKB BWCOKHX 3HeprHM 

2. TeopeTM~ecKaA ~H3HKa awcoKHX 3HePrHH 

3. 3KCnepHMeHTanbHaR HeHTPQHHaA ~H3HKa 

4. TeopeTH~ecKaR $H3MKa HH3KHX 3HeprHH 

5. HaTeMaTHKa 

6. RAepHaA cneKTPOCKOnHA H paAMOXHMHA 

] • Ch43MKa TA*era.IX HOHOB 

8. KpHoreHHKa 

9. YcKOPMTem< 

lO. AaToNaTH3auHA o6pa6oTKH 3KcnepM~eHTan~Hwx 
AaHHWX 

11. 6w~MCnMTenbHaR MaTeMaTMKa H TeXHHKa 

12. XH-A 

13. TexHHKa $H3H~ecKoro 3KcnepHMeHTa 

14. MccneAOBaHHA TaepAWX Ten M *HAKOCTeM 
~ePHWMM MeTOAaMH 

15. 3KcnepHMeHTan&HaA $M3HKa RAepHwx peaK~HM 
npM HM3KMX 3HeprHRX 

16. ,llo3HMeTpHA H $M3HKa 3a~HTW 

17. TeOPMR KOHAeHCHpQBaHHOfO COCTOAHHA 

18. Mcnon~3oaaHHe pe3yn•TaToa M HeTOAOB 
$yHAaMeHTanbHWX $M3H~CKHX MCCneAOBaHMM 
8 CMe•HWX o6naCTAX HayKM M TeXHMKM 

19. 6~M3MKB 

UeHa noAnHCKH 
Ha ro.a__ 

10 p. 80 KOn. 

--
17 p. 80 KOn. 

---
4 p. 80 KOn. 

8 p. 80 KOI'L 

---
4 o. 80 Kon. 

---
4 p. 80 KOn. 

--
2 p. 85 KOn. 

--
~ p. 85 KOn. 

---
7 p. 80 Kon. 

--
7 o. 8o Kon. 

---
6 p. So Kon. 

--
p. 70 KOn. 

---
8 p. 8G KOn. 

-
1 p. ]0 KOn. 

--
P. 50 KOn. 

--
p. 90 Kon. 

--
6 p. 80 Kon. 

-
2 p. 35 KOn. 

---
1 p. 20 Kon. 

OoAnMcKa MO•eT 6wTb oeopHneHa c no6oro MeCR~a TeK~ero roAa. 

Oo BCeM aonpocaM 0$0PMneHHA nOAnHCKH CneAyeT o6p .. 8TbCA B H3AaTenbCKHM 
OTAen OMRH no BAoecy: 101000 HocKaa, rnaano~TaMnT, n/A 79. 

AHgpeesa H.TI. H AP· Pl-86-8 

MHoJKeCTBeHHOCTH H yrJIOBbie pacnpegeneHHH 
3apHJKeHHb~ ~aCTH~ BO B3aHMO~eHCTBHHX Hgep 

22
Ne 

B ~oTo3MYJihCHH npH HMnynhce 4,1 A f3B/c 

IlpegCTaBJieHbl 3KCnepHMeHTaJihHble gaHHbie 0 MHOJKeCTBeHHOCTHX 
H yrJIOBbiX pacnpegeJieHHHX gapHJKeHHb~ ~aCTH~ pa3JIH~Horo THna 
BO B3aHMOgeliCTBHHX Hgep 22 Ne C HgpaMH ~OT03MYJibCHH npH 
4,1 A f3B/c. HccnegosaH xapaKTep 3aBHCHMOCTH MHOJKeCTBeHHOCTeli 
H yrJIOBb~ pacnpegeneHHH ~acTH~ oT Maccosoro ~Hcna Hgpa-cHapH
ga H npH~eJihHoro napaMeTpa Hgpo-HgepHoro coygapeHHH. B yrno
BbiX paCnpegeneHHHX MegJieHHb~ 3apHJKeHHb~ ~aCTH~ - npogyKTOB 
paCll\enJieHHH Hgpa-MHIIIeHH o6HapyJKeHbl WHPOKHe MaKCHMYMbl, 6onee 
OT~eTJIHBO npOHBJIHIOll\HeCH B ~eHTpaJihHbiX coygapeHHHX Hgep HeoHa 
C THJKeJibiMH HgpaMH ~OT03MYJihCHH. 3KcnepHMeHTaJihHble gaHHbie o6-
CYJKAa!OTCH B paMKaX MOgeJieH MHOroKpaTHOrO paCCeHHHH. 

Pa6oTa BblllOJIHeHa B na6opaTOPHH BbiCOKHX 3Hepri-ill OHHH. 

IlpenpHHT OOO.e.uHHeHHoro HHCTHTyra ll,llepHbiX Hccne.uo»aHIIH. lly6Ha 1986 

Ilepesog aBTopos 

Andreeva N.P. et al. Pl-86-8 
Multiplicities and Angular Distributions 
of Charged Particles in the Interactions of Neon-22 Nuclei 
in the Photoemulsion at 4.1 A GeV/c 

Experimental data are presented on the multiplicities 
and the angular distributions of charged particles of diffe
rent types in the interactions of neon-22 and photoemulsion 
nuclei at 4.1 A GeV/c. Dependences of the multiplicities and 
the angular distributions on the mass number and the impact 
patamt:!L«L ui uu.:.l.:u::.~~uw.:.l;;,u::. hitc.la>:tio;:,s arc investigated. 
Wide maxima are observed in the angular distributions of 
slow charged particles - the products of target nucleus dis
integration. These maxima are best pronounced in the central 
collisions of neon nuclei with heavy photoemulsion nuclei. 
The experimental data are discussed in the framework of the 
multiple scattering models. 

The investigation has been performed at the Laboratory 
of High Energies JINR. 

Preprint of the ~oint Institute for Nuclear Research. Dubna 1986 


