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BBJiilIli1IftlE 

B paocrax /I-3/ 6HJI paamrr MeTO,n aaaaasa YCpe,IllISHHWC ,IJ,K@apeH

J.lHB,JIl)mlX ceqeHJd: ynpyroro paccemum HeítTpoHoB 'li8THo-QeTRmm SJ..l'ij)&.m 

B 06JIaCTll HanepeKP~CHpeSOHaHCOB. AHa.Jma S&CnepnteHTB..1IbHHX 

.nammx B OOJIBCTR HeITpOIIHwx 9Heprd 2-250 KsB MS! 22 Mep B naana
SOHe W10C 48 < A <: I28 n03BOJmJI no..~T}) HOsym RH<Ix>~ o BSanMo
neftcTBlIIH c SI,IU>W\m p-HeftTpoHoB: pa.lV/lYCIl p-pacoesaas R~ • onpe.naJI1l
~e qaaoBHe c,1UUtrR 8., nooreHttHaJrLHOro paccesaaa, 11 RormoHeHTH 

Hei!orpOHfloit CMOBOA ~ S~/2 li S;/z • OTHOCJm.ti[eCH. COOTBeTCTBeH

BO. K Pf/z.- 11 P3/2. -Hel'rpOHaM. IlpH aTOM BlIepmle 6H.JIJ;l nO,ItTB6:PJlUteHU 

~BHO J1BBSC'l'HHe IIpe,nCIW.SaHlISI TeOpmt: OCTPlie ~ 11 MaKOmqM 8f 
npz A O&OJIO 90 H I2ü H omm-op:hl'l'WI.:bHOe paonteIJJ!8íme MaRO~ caso
BOa lfJylmn;Im B paãoae A- IOO. 

Yonex 8Tmc H00JI8,n0BaIm! onpe,IteM8TOH npocroã CTPYKT1POi! BH,PaZe

HW1 ope,ilH9rO 09'119mJJ1 paOOeJIH.ltH. oao rrp8,ItOTaBJIJI9TOR B mme Tp8X 't.1Ie

HOB pasJI02ltBHHJI no IIO.i1RHOMBM JIe1'\aH,lij)8: 

o({)) ::= 8 0 + B cos {f + 8 8. (CoS~), (I)
1 2 

r,Ite ir .:: yroJI paCOS.flHIDI He"rHa B CRCT8Me nearpa MaCO. a ROa<Mm:

UH9HTH Bt H9TpyJtHO múfrR I rryTeM YOpe,ItH9lIlm: 0.n;HOypoBH9BHX BH,P8.

zeHl'rlt, nOJJ;1"lemmx na OCHOBe /4/, no S- II P-P9S0HaHOBM. IIo.nOÓHO 

nOJIHolq o9tz9mm, BeJIH'lmHa 4", B ' Si~OSI PIRTerpam,HHM CeQ9HH9Mo 

pacceanaa, oo.naIDUJ'l' B RalleOTB9 OOHOBHI:IX BKJIa,1l nOTeHIUJAZ[lüIoro S -pac
09mmsI 411K-2~iNaa8o ~ 4:11 R~2 II monpaBJIeHHHa na pa.nmI.tHOHlUift sa-
XBaT ~ S -p9S0HalICOB ..., E:;-%. $0 11 p-peSOHSHCOB ",c4/~ Si , 
rne E II K - 8H9pI'IDI a BOJIHOBOe 1lH0JI0 HeitTpoHoB, a So JII $1 = 
::I (S~2 + 2 S~1z. )/3 - 000TB9'l'CTJlYDltlIe HetlTpomme OWIOBH9 ~. 
r.naBHaJI 000'1'8.BIISIDl{aJl KO~9HTa B1 Onpe,neJm9TasI mrraI$peRltlIeA 

S - li! P;BOJIR noreanaazsnor-o ~09HImí1 11 pB.BHa 6i'2sÜ1So~84CoS(~-S~"" 
'- 1:R R; . B Ro~sHTe B, 1f.0 9HepI'PllI ....,50 K8B OOJl9pmrrC~ .,o 

nO'tlTH HOltJlJJ1m'1'9JIbHO BKJIaJ.t p-peaOHaHOOB 00 cnaaox J =3/2 ,.,EViSJ4' 
K ROToporq npR 60JIee BHcORmt 8nepI'IDlX ,llOÓa.BJIJl9TCH nO'i'aHIUif.8,JIDmnt 

lUlsa 61<-2.5~2.8i ~ E Z R~.2 • 
Ana sr.tt9p-MJm1eB91 o OTJm'tBHM OT HyJIH onaaoa I Oyn(SOTOOHHO yo

JI0JtHSI9TOH BHpaZelm9 B2,' B ROTOpoM nO.JlBJLlIeTOH ae TOJIbRO ~ 

ROMlIOn9HTH S~/2 CUJIOBOI ~ p-aeãrpoaon, BO H H90npe~aJISR
HOOT}), CBJlSaHHaSI C T9M. 'q'f0 Y p-peSOHaHOOB o "J = 1 ± 'I./2 ynpyrd 
R8B8JI SIBJISIeTcst CMSO})J) napu RaBaJIOB. xapaRTeplISYDJU!XOSl 8Ha'tl9HBJDOl 

oroma R8.HBJIa S =I ± lf./2 BJm noasoro MOY9BTa HaITpoHa j = 1)2 11, 

3/2. IIo8'1'ouy aHaJDI3 8KcneplBleBToB no paccssaan neftTpOHoB B,1.ij)8Im. c 
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He-qeTHIiMH A ORaSHBa6TOH OOJIee c.nOJlHhlM J4 MeHee O.D;HOSHa'tIBHM. TeM ae 

MeHee 8'1'0'1' aHaDs np6,ll;CTaBJIHeT aarepeo , TaK 1t8R, KpOMe nonOJIHeKWI. 

,ltB.HHHX o Cp9,ltHHX HelTpommx napaMeTp8.X H,ltep, OH nOSBOJlHeT BliCRaSaT:b 

HeKOTOpHe CYJr,tteHBSl O CIIBHOBol SaBHCHMOCTB 8TI1IX napaueorpoB II O ROppa

JISiIijim ImIpBH B CImHOBHX KaHaJIaX. 

~ 

tIT06H B peSY.nDTaTe ycpe.n;HeHIDI no peSOHaHCaM B ceqemm 6{9-) 
noJiBBJlBCl> C~OBHe W3BKLtWt Si wm.IOJYX sHaqeHd noaaoro MOMeH'1'a, 

p-HeftTpoBOB J ,Hcxo,wme BHpaJleHIDI ceqeIDIA .ItJIS! BSOJIHPOBa.HlIla peso

H8HCOB ,n0JDllIlH OH'!'l> no~eHll B j -npe,ll;CTa.B1Iemm (BMSCTO nmpORO ~c

no.m;syeMoro npe,nCTaBJI9HWI cmma ItaIIBJJa S , B TOM lIHCJIe, H B 147). 
B j -npe,D;CTaBJIemm ~HPYIYl' KOMIIOHeH'l'H nmpHH rnj , HS ROTOpHX 

CltnaJtRB8I1l'OH nOJIHHe HeArrpomme IImpBBll p-peaoaaacoa: 

r:. =r: 4/ ,nmI J = lJ./2 npa I O H ~ = O IIpH I =1/2, (2)::J 

" Y\ Y2.	 + Ir; :l ~3/2. .MSl J::J I - 3 2, (3) 
r;; =f;l/:z. + f;3J:z. ~ J = I ± 1/2 > 1/2. (4) 

~oPMYJIIi .nJIH ceqem owm UOJIYlIelUl H8. OCHOBe BHpazeHmI (4.19) 
.8	 /5/ a 06.neMB.mtero MHoroKpaTHHe cYMMRP0B8!UJJi ynpomeBmi (24.6h13/6/ 
npz yqeTe opOHTa.J1DHHX BOJllI TOJIDKO c e= O B I. MIl npKBe,naM 

8,lteC:b TOJIDRO peSOH8.HCHYJ) 1:J8.CTl> Ro~eHTa 82 Heycpe,ZtH8HHoro ce

qeBml '5 ( -& ), TaK R8R B OCTB.JWIO'M OT.IInlm 0'1' CJIytmSI 1 = o ae 
CTOJIb CYDieC'1'Bemm. Y p-peSOHaHCOB, DMeDl1HX ~ coraacao (2), 
B~3' = O (KSR H Y s -peSOHaHCOB). O,IJ;HORaHaJIOBHe p-peSOHaHCH c ~ 
no	 (3) Bem 2 

~3' _ r: <J-f;.3/z J = I + 3~	 (5) 
2. - J(.2. ·(!=-EJ2.+r2J4' 2. ,
 

r,ne ~o - peSOHaHCHaJI 3HeprBJI, r - nOJIHaR: DIl!pHHa peaoaaaoa,
 

2.J+1 r: _ (3J-I+~)(3J-I+-r2)
 
~ 2,(2.I+1) ' - 20 (I-rJ-r3f2) (I+J + 1(2) • (6) 

~OPMYJIa (5) OTHOCJ!TCH, B TJB.CTHOCTR, K peSOHaHCaM c J = 3/2 aa qeTHo

-qeTHHX YlIiIIeWIX, a TaK!te R peSOHaHCaM c J = O npH 1 = 3/2; Y no

B~3' ~ CJle.ItHBX,o~axo, 2. = 0, '1'.&. , = O. 

HOBOS CBoitCTBO BHOCHTCíl B E5 ( {t-) ,ItByXKaHaJIomnm peSOHaHCaMLl
 

(CM. COO'1'HomeHHe (4», Y KO'1'OpHX
 

p€3. P'?t r.	 2 
Bl	 =:K2·(E_E.siTro/lfl~~*±co5.(~r2-q%.)Vr,;1zI;:tZ'] ) J=I±12. > r~) (7) 

2 

r,ne 

_ 2,(2.'J+-1)(bJ-4I+1) _ (I-J)(101 -8J+1) 
p- S(I+J-4>-t2)(I+J+-112)' CJ. - V2.(j+J-f'z )(I+J+ 5/2 ) I .. (8) 

3Hax BToporo czaraeaoro B ~TmlX CK06KaX (7) HeIlSBeCTeH, T8.K KaK 

B aero BXO,ItRT IIpoHSBe.neHHe aMIIJIHTy;It m::ape; ROCEHyC OT paSHOCTJI C,ItBH

rOB <f.la,s ,ltJIfl p-BOJIH nOTeHIVtlBJI:bHOrO pacceaaaa c p8.SHHMH, SHalleHBSMJ/I j 
M01QIO 3aMeHHTl> e.umnntel, TaK KaK .naze B MaRclD/1YMe no A (OKOJlO A=120) 
rrpB E ::J 250 K8B IS1j I ae npeBHDIam' 0,2, a me paSHOCT:b 11l Toro MelWIle. 

IIpu WHRcm:poBaHHoI cyBe (;'12. + ~3f2. , onpe;o;eJISlllllel "cBJIY" 
pesonanca B nOJIHOM ce-qemm, BeJm1IBH8. (7) Sa.Bl1lCIIT 0'1' COO'l'HOmeHlUI csa
raelliX, sa uepy xoroporo BOS:bMe:u (3) = ~f2/(r;.'I2. + 1;fz): B~:3' MeHSI9't 

CSI 0'1' a:yJIJl (UpB ~j = 1: lil J.tI)joM SRaRe V~f/2. H npH ~j =q//(1+f1-9 11l 

OTPB:Ua'l'eJThHOM 8HaKe "rn~/2 r;;~z"" ) ·1I.0 H8KOToporo MBKClDIB.1IbHoro SHaqe

HBJI IIpB aeaoropoa j3j M~ O il oi H nOJIODTeJI:bHOM SHaKe .npoH8Be,Xte

mm ~. MaECHMyll B~/.n~I'RO HaATH, BOCnOJIDsoBaBlBllc:b sanJ[Cl>J) 

B'::!>' B~ -npe,D;CTawremm §. B TaOJImte I .uamr MaRC1D&9.JIbHlie SHa

QeHJ4SI 82. '1 B~', r,ne 

Spe3' ::::-.L. a-(~112.-t- r;3/~)2. . 
o LiK 2 (E-Eo) 2 + r Z/'t	 (9) 

pes. pe3' Tadpua I 
Ma!tClDoBJILHlie saa-qeHlVI 82,. 18

0 

I 1/2 3/2 5/2 7/2 9/2 

J I I 2 2 3 3 4 4 5 

BP'!5-/Br<3'
2. . o 2 0,500 0,700 0,700 0,750 0,750 0,770 0,770 0,700 

Ycpe.1tHeHHe 6 (1r) JIerRO BWI~eTOH npH CJle,1U'DltHX np9Jt[IOJlose-

HBSIX: . 

I} m::apHHU peSOHaHCOB r , pecoroaaaa Me&.1l1 Hmo: o H HH'l'epB8JIH 

ycpe.nnetmJI óE ~OBJI8'lBOpmr HepaBeBC'l'BaM 

r <<. D <.<.. 6E <s: E "> 
r1I.e E - C~.JlIDISl 8Hepl'BH JlHT9pB8JI8. l\E; 

lE)	 B <I>oPMYJIe (4) paCSOTH /7/ oneqa'1'Ka; BHpazaHBe B 4lHrYPHIlX CK06RB.X 

HYZHo BOSBeOTH B KBaAPaT. 
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r (e)
2) I{l.1IyKTYau,Irm npBBe,lleHHWt HeitTpommx mzpmI I 11 no~CSI 

pa.cnpa~aJIemm Iíoprepa-Tosaca, a y p8JU1B..UHOHHllX IDHpmI ~ e OHH nps
HeÓp8DMO MaJJH; 

3) WlO'l'HOCT:b YPoBHeR c ,na.HHllM CIIHHOM J nponopnaoaaasna 2J +1; 
, Se

4) HRJ; Heit'rpoHHHe caaosae (f)yHKI.tHB j, HH p8,ltHartR0HHble nmpmrn 
r~ e. ,!{,7UI naaaoro HJU>a. 0'1' J ae S8Bl1CSIT. 

KoafíxImUIeHTht paaxozeaas (I) npmUW8.m BB,1X: 

K
2Bo:::' ~2~ +~28~ +25»-'z8rz-fo ~2~ -frz~'i!8f2. - .2f~ ~2S-l2 7

'~foF"~c)+MY2t="(arz) +f~F@l~) I'dl1rt I =0 

+-<~f~~JF(Q~)+~t!{4{;~~~(a~J+±f%~~G(j\a~)raA~ I > Y2. 

~foLcF(~:)+ffrzP(a~)+ifJj<lF(a.~2)-r~f*G(?/t~) ~1\}tI=Y2,(10) 
,;,]:0,1 

K2 B1 == 2.s~ 80[~'34/2 C{)s(ó;,-8t'J + 2 ~b.:y2 C{}S(cZ-S:yz)]

-fo[~81h.~(2q,-<31/2) +2~81"z~(28o-S:Y2)J

- ~ 8o[f 12~(28r2-Q)+2f:?Yl ~(28:y2.- ~fl ro,,~ gcex I, em 

1<2 B2== 2.~?8% +4~~t/~ ~ 8f2Cos(8rz-8fz) +10 ~go %'~2CQS(c1-8~

-2fllz ~8-% ~(28r,--gr~)-2f~ [~6't +~ 8~2. ~(28r2-.3r?]+ 

13/z F(Q~2) 'ê),,~ I=:o 

+<2.13fz.Z r~ FCa.:J:y~ + 2f~ Lp~ H(~) f) Q.:J% )'0" $1' I > 12 
:1=l±Y2. J:::::.I.t~~ 

5 r. 2 3 H( .., ) ,
2:" rf3jz F\.Q3/z) +"2 pf* 'f-Jf, Ct.* ro!l~ I =12 

, (I2) 

r.ne .wm Rpa.TROCT!4 Ha60pEl KBaHTOBWC tmceJI ej O %. , 1 12. R 1 3/z 060
3HaT.leHbl m;:(eKcaMa: O, 1/2 H 3/2, COOTBaTCTaeHHO, a OTHOllielIIDI Cpe,1tHHX 

j\I: / D }I,J1H Kal'Jtoro aacopa - ÓYXBOA f c COOTBeTCTBynqIIM mI,ItaK

COM. ~ F , G H H , HBJ1fIIIllHeCSI peSYJIbTaTOM ycpe,ItHeHIDI BHpa

zem 'lmIa (5). ( 9) H (7). COOTBeTCTBeHHO. lIMeM B saT.[9CTBe apryy..eH
TOB ~IY_a. = ~ / ~ , SaBHCJIIl\YD OT e, J n J , H BeJnJ:tmHy 

P ::: r;,"h. / f";,Va , OTHOcmnyl)Çjl TOJIUO K p-peSOHaHCaM C J =1 ±rI/2; 
B C'Mf He38BHclmocTlI 51 ,,/2. R 5~2. OT cmma J 

.p:= S~/z / S~2 • (13) 

,~ 

HcnOJIDsySI )taJIee R -MaTpJrnIYD napaMe'l'pH3aIUm npa BliÓpamm.x paase 

rpaImtml:lX YCJIOBIDIX /3/. 6J1HS1WX K 06~o RCnOJIbsyewM E ::: O11 e,:::o 
= - [1 + (K R )2J -'1, HMeeM: 

. G f>Roo 

8tF-id<+·are~(KRR:'),8~)%=-I<I?+Qr(t3(KR)+Qrc~ KR rz)~2., (I4) 
G )2 1 + (KJ? 

1o=:J\{ESO., i1zJ% =:Jlt(E1:~~R)2 Si2)% , (I5) 

r.ne Rf;I% - aJIeM8HTH R-M8TPHIlH, ~m~ea BRJI.a.U ,ItaJIeKlU 
YPoBueD (BHe mITepBaJla AE). R= 1,35 Al/3 çIM - Pa,IUryC xaaana.a E BH

paJt6HO B aB. Ilpn BceB03MOmooc I , e , j H J BeJ.IlNmIa Q BHpaJrB.

eTOJl TBK: o 

31 St 1a. =-~ ') 0..'6. =~ 2:nSd' 
o fo 3fyz a%:::: 3fJr2 ., 

.. 
o _!!' S?í '1 S~ 

2 S:n S~Q.~2::: ~ o.. - ,Q.fz.- 9f"/z ., 
3f~2. ' :rZ - 9f312 

:J g'f== Jl~S;a-J a.%:=. ~ 
o -to ' 2.-[23/2 ' 

e t;- (16)-
r,!te s~ == ~ De (De - cpemme M31lq>eSOHB.HCHHe paCC'l'OJUmSI ,ttml 

COBOKynHOCTel scex S - K p-peSOHaHCOB) HeTpy;ttHo o:u;emrr:b no m.te!IlUU&CH 

;Ita.HHUM. BepxlilIft mt,!teKC Y lÃ od05HallaeT CJImI peSOlI8HCOD; ~ 1 ::: O 
OH 0IJY1IteH. 8 JJ)Ut p-peSOHaRCOB H,IXep c I =1:/2 BIipaXeImSl a ,ItaHli 

.nmI I~oro J. _ 
BupazeJme (12) MJI B2. co.nep7mT nonpamty na m{Te~pemnm 

S -BO.mw c d -BOJIHott, B KOTOpoA 

o +0 32 . ~ sn"'oOO 

D
°2=-E+€l~C. Ô'?>-2z +()..iC~ ~~+3~~ + 9 ' ~= K". (I7) 

3Ta pacTylItWl KBa.Iij)aTR'lmO c E rronpasxa ne llpeBHma8'l' IO% IIplI E = 400ItsB 

AJIíl dOJI1JlIIllliCTBa anep 11 TOJ1h!tO B 06.naCTR 60 < A <, 80. r.11e l.lWnJ 

1811 11 HeOOJm1tlt 5\-2. ' OBa M0Jt8T ,ItQCTIn'8T:b .neCJiTROB. npoIleHToB'. 

Jl,11sI 9a.BepmeHlUl napaMeTpH5aItm1 êf(ff) OCTaeTCJt ROHKpeT1I9i!pOBaT:b 

~ ~yzuo:td F. G- B H . ~ nepsas aa ImX onpe;n;eJIHeTCSI O,D.HO
3Ha'llHO: 

00 ~/ 
. 1 J.x(X' - /2 -l

F(a) =.17'C:' .x-s o: e uX. (18)v2n o 
.llBe se JUJYI'1Ie MOXHO lJH1DICJIJ!'l'L, To.u::&XO 3HaH ~ COBMeOTHOrO pac-
npa.neJIaHBJl .JlBYX eJJy1la:I1ma BeJUmIH ~ 12 11 r;;* . PaCCMOTPO xpalmIe 
B0811Oml0CTB. EcJm OÓe BeDUBH ~TYJI.Pym 0'1' pesoaaaoa R peSOHaBOY 
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He5aBHCBMO, KaR ,ItOmmO 6hl'l'1J no O'l'8'l'1I0'rJllteCROA MO,Itaa HJij>a, '1'0 UH
 

BMeeM 1!.6JI1J o npoR5Be,lt8HHeM lJ)3yX Hasamrommx: pacnpe,lt8JIeRd lloPTepa


-ToMaca, Il aTol ranóreae OTBe~ '1'aRHa G- H H
 

_ 1 (S(p.x+~)2 e-f(Jt+iJ) 
(I9a)Gef,a)-2.1lJ l~nt~~+Q' ,f\iU' d.xd;J, 

00 

OD 00 -to-o1 ((, 2J 2 +p..x ~ e Z \: o
H('lIP,Q)=21lJ~ f'H ~ + C<. • I/Xf' áxd.:f, (208) 

.	 r.ne B lIKCJm'l'eJIe nepsoro COMHOmtT8JIH no,lt HH'l'arpaJIaMPl (20a) onym9H 

lIJI9H mma 2.~:J VPX}j • ,RocrOl)Jl~ aa-sa X8OTWIHOCTa 3HaKOB awumTY.zt 
.ItOJmeH aaHYJJB'l'DCJI. 

lfJ>yI'aa BOSMOJiOlOCTD COC'1'OBT B TOM, lfi'0 .ItBe nm:plilB.H nOJIHOC'l'DJ> 

CICOPP9mq>OBSHH li no,1t1mWlJOTCSl ·0,nH0.MY. H T0Ml-JIe pacnpe,lt9mmm nOp'i'apa.

-TOWlca., BO c passmm cpe,ltHBMH r" fz. B ~~z. • Torna o6e .'f..a ... ' ..... 

CBOJUI'l'OSI R g)yma:tmI F: 

G(f,a):=(1+p) F(1~f~'	 (196) 

~2 + p+ 2C?rP f- ~ JH(~IPIa.)= 1 + p F~1+P)· (206) 

Bonpoc o KOPpe~ MeJK.Icr CMennmannmmCSl cmmoBHMH IWHaJI8lm
 

oCScyx,yraa'l'CSl,Ita'Jmo -10, HO 'l'aK It8R CMecB :K8HBJ[OB Onpe,lt8JIeHFi scero
 

,T.tJm: I? peSOHaHCOB 5 anep, OH }I.O czx nop' OCTaeTCSl O'l'RP!JlTliM. 3aMe'rIW,
 

tr!'0 orposaaa no CpaBH9Hl!lD c aTol m$>~ o cmmoBWC RaHaJm.X npo


'l'OHHWC p8S0HaHCOB cpamm'te..IIbHO JIe~ JJJlep npHB9JIa K IteJIorq PHJt1
 
BaJlBIlX H aaoJtW,1taHHWC peSYJJbT8TOB I.
 

~ li fWJIkTATij 

HsIISpeHWI lIPOBOJtH,JmCl> no Me'1'o.uy BpeMeHH npOJI9Ta lia peaarope 

HBP-30 o paspemeHil9M 25 HC/M c nOA'iOIlUJJ) annapa:rypbl, OImCaB1IOA B /12/. 

HeITPOHK,paCCeKBaeMHe nnOCKKM 06pasuoM T~OH 0'1' 0,008 ~o 0,022 6-
1 , 

perHcTpKp0BSJmC:D .non yrJI8MH 45, 90 H 1350 
nO}I.BHm1iDi ~e-.ue-

TeRTopoM o(hãMOM - 8 JI IIpH ;naBJlemnt rasa .........10 a'l'M. /
 

.lloMe mrnrramm IlJoHa, BBe,Itemm He06xo~ norrpaaos /13 H za

.mT6pomm J:Ia YI'JI9PO,1tHFJl oõpaaen ODpe,11eJIWIOC:L YCp8,D;HemlOe ceseaae (I) 
B Bl!JJte 'l'Pex napaM&~B: _ _ _ _ 

6"~ =4.11 B; , Cü1 == 8.,/80 , CUz == 82. /s, , (21) 

6 

O'l'HeCeHBHX R 18 aHepreT~eCRHM HH'l'epBanaM co cpe~el 9H9prH91 OT 1,8 
11.0 253 R8B. lIa 1>HO. I noKa98HH B Ea'lleOTBe npHMepa 8KCnepJDEH'1'8Jl:LHHe 

pesYJI:LTaTH ;tl.1UI IiIH,ltHS!. Y TOqeR 6S yxa38Hil CKCTeMaTlNeCKHa oom6Kl1 
(CT8'fHCTiNeCRB9 0IDB6u Up8He6peamao MaJJ:H); Y TOqeR W., li W2 yxa
8aIn1 OTaTHCTIAeORHe 0nm:6RH (cfiC'1'eMa'l'H1leCKHe MaJIiI). 

l.»oPM1.BH (6), (8), (10)-(21) n08BOJJHm OmtCHBaT:& 9RoueP?'f~T~ 

HHe 8HB.'l{emlSl 6S , W1 H Wz (COBMeOTHO C ~~r;, /áE, CM. 2) c 

nOHOnp)1l 8 napaMeTpoB: SO, 512 ' S~h. ' ~ , R~ , Rcr;2. ,S; ,S}, 
~ H8BJIe'Cl9HBSI KOTOpliX 6HJIB paspaõcraaa nporpamm ~ 3lW P,up-Il/70, 

" 
~ 

BCU0JID8yDqa11 CTa.HJJ,aP'l'~I;IP.OIte,u;ypy nO,IQ:'omm no NDTO,Dy H8.HIIeH:bDIIIX 

ltBaJJJ>8.'rOB FUt1I LI 47. P98JI:bHO npa aaazase &ltOneplDlêHTaJIDlna 

1J.B,HIOOC BosmmaeT ClIJI:bHafl KOp~ Me1lJJ3 Rijz. 11 R~2 ; B6JIIItnIHIi 

ze S~ 11 g~ czaoo BDfW'r HR 8HaqeHB.R: OC'l'aJI,LBHX DapaMeTPOB. HlEeT
ooo Q R SO S" SiCJI HeROTOpaa KOppeJUlJUU:t o c H .f/2.' H TOJIlaRO 3/2. 11 

R~~(R~ +c2R~)/3 YCTohBmi R pa.3J1]1qHW4 BapBBJl'1'aM no,1tI'OHOR • 

~ , ~,,'" - r " , "" ~ PRo. I. IIaptUll9Tpw .wÇIlepe~()ro 

09'qQH.II1I nu lliI,lJ,KJI, Ôs - B 

dapHaX. E - B !C8B. Ton.K 

- 9Kcnep~HT. cnx~e 

JImIJm - lCOPJm0P 0DIB60K Teo

pe'lTleoxol noJtI'OBKH. illTp:ll 

0.3- XOBaJI JIBHBJl ,n.m 001 - ~ 

0.2-
nOT9JJItH8.l1N'oro pacceaasa, a 

J AJUl W z - OYJ6B BCex 'U9HOBt 
01  j
 

RPOMa peaosaacasx,
 

O' t .l.: ,,' 
10 30 100 E 

ll08TOyY BC BTOpoJl BHpmeHlUl (14) nozaraaocs , lITO 069 ~K 8.f/2.. 
s3/z OlIpS,lte.ISmTeJi 0,JtR01 :li '1'01 ze Be.mrnmol R~, 8 s~ li ~ ?pH 

paolIe'l'8.X OC'i'aBJrJlJIIClt <ImtcBpOB8BHIlMB: H' OItemmaJIHC:L no ,namnDI /1~ • 
8 0Tauu oopaaoa B nozroaae Onp8,tteJ!&1IOC:& IMT:& Dapal43TPOB: , Si/a 

1 ()oo Roo
50/2.. "'o B '1 • 

He06xomwo O'l'MOTll'1'L, 1IT0 JlS~Hemm B ~PM.1JJ8X (10) H (12), 

BOSmntaDl1ll9 OT yqe'l'a Toro lUIlI aaoro SH8lIeHHH cmma I , OKa3SJlJIC:D 

HeCYDleCTBeB:mlMll c 'f01lKB S}>8HllH RalIeC'l'Ba onacaaaa 8XCnepltM9HTa. To Jle 

C8M09 OTHOCHTOJI H R paBJDmIWlI BapHaH'l'aM mma {flymc:l:um G H H , H 

OHB ae MOry'l' 61fT:& :aw:6pamt. HaJIpDl9p, no RpHTepRl) J2 . C ,1ij>yroA 0'1'.0

POHW, HelJYBCTBJlTeJIóHOC'l'b nO)tI'OHO'qHWX KpKBWX K yxa3a.mnBl BaPJ(8llHflM 16 

~PMY.n nOSBOJUIeT ICn<>.JI:DSOBaT:D 9'fJl1 RpHBHe B rro,nxo,u;e, rrp8NI0Z8HHOM :B /, / 
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,IJ,7lfl OrrpS.n8JI8HHRCT8rr8lill ROppeJIRlJ,IDI B lJJ3YX CmmOBHX saaaaax. 

TaIUl9 Kpmm:e nosaaaas na pHC. I B mme ROpHJ:tOpoB onmdoR, onpe

.nSJIJl8WX nporpaMMoit FUM I LI . O~eBlf.ItHo, 1IT0 3HallSmm 11 ollm6KH 65, 
CA).., H Wz. ' B3aTHe no 3THM ~pID3HM, HaJtemIe8, T. X. OHH .nyq:me COOTBe'l'

CTBymT CBoewy MeCTOIIOJIOJIeIDm aa 3HepreTB'tI8CKO! nma.n:e, ~eM anaxeaaa li 
OIlDllÓxa OT,n;eJI1>HHX 3ltCnepIDAeHTaJIOHHX TO~8It, nOJ,tBepiiteHHHX dÓJIblIlRM q>.nyK
TYa.I:J,;WiM. Ha pRC. 2 npe.ncTaBJIeHH TaIm8 CrJIaltSHHHe Dapa.MeTpU C8'tlemút 

BCSX RCCJIe.nOB8.HHliX H,ll;eE....,It..'Ia 3Heprml E = 48 K3B, npa aoropoã BKJIa.n 
paaoaaacaoro lIJIeHS B 8 COCTaBJIHeT 80% li dOJI8e. Cpa.mmTeJll>HO He

2 
60JU>mol pasopoc TOllSX na pllcyHKe rrOSB0JIH8T YTB8~T:b CJIe,l1Jll!tee: KaIt '\ (

\ t 
li ~OC:b, HJiI Ô"S ' 1m CO" H8 odHB.pymmalOT CymsCTBeHHoft 3alnICR

MOC'1'H 0'1' cmma H,Iijl8.-MmIIBHII (xpoae , 6UT:b NOgeT, CJIY1IM 89Y ), a 

3Ha-qsmm W 2 ,IJ,lIí1 oeaa as ,n;eBSlTH He~e'l'HHX .H,ItSp S8.M9THO MeHbme, ~SM: 

,IJ;Jm: cocenaax 6eccmmo:awx ~eTHo-q:eTImX. 3KcrrepE:M6HTa.JIbHHS Be~ 

nOCJIe~ero ~KTa 

I=Foj, [:.0...- -I:1:0j-r=o 
ce == (.02. /COz - 82 82.' (22) 

no.n:yqemme o yqeToM pasõpoca TOllSX AJISI -qeTHo-qeTllllX .a,nep, ,ICamt B 

'l'peT:bSM CT0n6ue TadJIHUU 2. 

PHO. 2. ITapaM8'1'pli ~pem:um.zn,HliX
 
'" 9" #+
 

9 +	 CSqeIml npa aHepnm 48 R3B, 
I" ~~+\~~ '[C I I .$0- no.uyqemm6 B pElsYJI1>Ta'l'e no,lt

5 ~
 
rOHKH no DCsl 06~CTR 3Hepruft


0.3	 t~~ 

_ ~o 
....	 2-250 R3B. ÔS - B dapHax;:3 0,2 

0,1	 TeUHli8 TO~ - ~ -qe'1'Ho-qeT

rJ	 HliX wmtsHsl, CB6'l'JlLle - ~ 
0.2 r 

~.	 Hs-qeTHHX.+ + •
+.0\ ;'3'	 .~ 

0.1 ~ 9?'" 
• t... 

~ 
.L __.l

50 70 90. 110 130 
A (J, 

Q KOPPE.JIfIIUfii UMPml B CTIWIOBliX IJ 
I 

KAHAJIAX 

)lns: COnOCTaBJIeH1lf.l SRcnepm.mHTaJI:hBliX peS1JIDTa'fOB c '1'sopHeI HBJJ;O
 

3l1a'f}) AD'Ji RaQ;oro S,lij)a c r :f: o :ae.Jnromy JIapaue'lp8 f (ca, ero onpa


.lteJI8kBe (13», saBBomqero OT Cl!L1lH omm-op6J1Ta..n:&BOl'O pacmeW1OBllfI.
 

Ta6mw 2 
cpasaenae o ~ reop •'CeaRc n • 

fl.m>o I ~aIton. P S~/fi1. 
(l!.TAOD 

+ - (20a) 

63,65CM. 3/2 0,56±o,21 0,76±o,22 0,37 0,62 0,49 0,38 
89y I/2 I,0T"-O,09 0,7I±o,I2 0,007 1,68 0,64 0,89 
93NB 9/2 0,44±o,06 0,80±o,I4 0,39 0,49 0,45 0,32 

I03Rh 1/2 0,67±0,06 I,2a±o,I3 0,39 1,61 0,67 0,80 
~07,I09A~ 1/2 0,64±o,05 1,62±o,I3 0,89 1,47 0,63 0,70 
~I3 ,I11'n 9/2 0,4I±o,05 2,03±o,I3 1,02 0,59 0,56 0,36 

1I7Sn 1/2 I,01±o,08 2,06±o,I5 0,07 1,94 0,97 1,03 

I1%n 1/2 0,70±0,09 2,1stO,15 0,06 1,95 0,98 1,04 
~2I,I23SB 5/2,7/2 0,75±Q,I2 2,24±o,20 0,60 0,68 0,63 0,42 

3Hallsmm'p MOJItHO HaitTlI lIi Hanmx ,l'.taHHHX /3/ IIO S~/2 li S~2. , R3o

opaaêaaax aa pRO. 3. Iloaasasnse 3Jt8C:b pesYJ1:bTaTI:l J];JIJI H8116TRIilX Mep 
ówm IIOJIYtIem.I, R8.K ,1t1LII -qeTHD-lleTHWX, T. e. 683 ytleTa I , :H, caenoaa
TeJIbHO, noxa "aesaaoaaa", KpJitBlis na pBCymt8 1I0.ny-qeInl IIowoHItoA IIO 

MeTO;rry HaHMeH:bIIWX ItBa,IU>aTOB K T8M:H1:m TOtIRaM Tpex napaaerpos mrpaxe

HIDi 
1 C1 

Sj = C + (A2f.3 - (3)2 
2 

Op~T:LI 8'l'KX KpHBliX, COOTB8TCTByunue WCOOBblM 1JHCJIaM HelleTHWX H.,D;ap, 

c y-qeTOM KOpH,ItOpa onm60lt :H n03BOJIJVnI HrotTB f ' co.n;ePJK8llUrleCSI B lleT

BepTOM CTOJIÓne Ta6JI. 2. 

10 t - PIlO. 3;	 3ItcnSpHMeHTaJIDHWS 3HallSHWl 

CWIOBWX eJjyHIa{d: ,ltJUl 118THO

-1l8THWX (T8MHHe TO~) B He

-qeTHl.IX (CBeTJI:Lle T01DUI) HJlep. 
-:;~'r I )	 ~,j 

JlBHu :H306pamm pasYJ1:bTaT 

nO"ltl'OHKlII no TeMmDI T01lK8ll. 
'L.tJ-;t j r'~'l 

.I_L... 
~ "' -li) 4 " ~ ~~. 

-t' ~ " 'n...,
~ »:"+ o-·~..... ( 

~_ ....J -~: .... 

co 00 100 120 

A 

8	 9 



B08Uomma TeOpeT'iJlIeCue :aa.pBaH'ril nOBe,lXemm: O'fHOmemm (22) B 

npB6JIDeHD O~CyTCTBm pa~OHHOrO sana'ra (BOe a. = O) Bs06paxe

HiI aa pRC. 4 .mmmMB B SaBBCBMOCT. OT napa.Me'fllél'p • rOpl!30HTanHLIMH 

IIPJD4HUII co WTPBXOBKoft. BHJI9 nOKasamt wmBM9Jfl>HO B09MOJIDUle re , RorJ:t8, 

BItJIa.ll (5) B B y HeqeTHoro 8,1ijJa ]JJU1f '1'0JWt0 o,1XElOKaHaJIOBile peSOHB.H
2 

os ( J =I ± 3/2), a Y ~yxRB.H8JIOBHX (J = I ±1/2) BOa B?"' (ca, 
(?) PaBml H1.1J). PeaJm98UWl TSltOrO 'Ge B lmT8p:ea.ne AE, co~epxaDieY 
XOTH da no n8exoJIbRY pasonaacoa ItaJUtoro cmma, KpalH8 MBJIOBeposrrna. 

Be,nD wm aToro TpedY8TCSi, wr06H umpmm r;, 412. R ~3/2.' ~TYllPYJi 
K8Z,1laJl ORMO CB08ro cpe,u;H8rO, Y BC8X ~OBiIX p9S0HaHCOB B A E 
npmwm SHaqeHHH, 98BYJIHIIllil8 BilpwlBHHe (?). IIo aHSJIOI'J(qHol npH1lHHe 

MaJIOBepoJlTHa H npOTRBOnOJlODM .cBTY~, Ror,D1l Bc8 peSOH8HCIil c J
 
=I ± '1/2 HEIlT MaRcBll8JlJ>HH8 sHa'lemm Sr3

' (CU.TSÓJI.I). 3TH ~
 
nOKa9aHH B81UI0mnn.m IIPJD4HUII co mTpn:oBRol BBep:x. T81tlDl oõpasoa,
 
pe8JlhHlile SHaq8HIm ~ noJDltHil JIea8.T:D r,1le-'l'O M311,lJ,f pacOI4QTPElHHJ:DOl 

np9,1l8.1.UdUB1B, ae CJIBDlKOII npH6JIDBSiC:h K HlDI. . 

)l 1 =3/2 
~ 

1=1/2 

117sn 
+ -~.S";" 
_.-.~--

»> ........~ +
 
......... Rh Ag 119
 

,-:':".: Sn 

o 0.5o 0.5 1,5 .fJ 

Fac. 4. PaSJIll'lBHe sapB8HTH nOBeneHlUl ~ B 98.BBcDlOO1'B 

OT'p ' BlAJICJl9BHHe 15 npe.nuOJloaelDlB, '11'0 BCe 

. a. = O; CII. 'i'8EC1' • 
Bo.1lee peaJDICTneClDIe npe,ltcK8.S8JIBfI O'fHOmeHU ~ omrr:h B npB6Jl1l

aeBlnt C\. = O n~OSl n;rrãll ,lteJl9BBSi ~ na ,1ij>yra p9S0BSBCHHX lIaC

'rei 6 llJUI I,. O lil I = O (DOOJIe ~Hol cx06u B (12» c .TerpB
2 

poBBJmeu B H B BapB8B'l'9 (2Oa) JI co Bced F (O)=i • .u.m HesaBJlc1DlHX 

~'1'f8I{d DIBPJ![H aTO nORaSaHO B8 pao, 4 mTpBXIIYHRTitpHHMH JIJmBJDIII, 

a nmt IOo-npolt8HTBoI ROppeJIHUD - cuolllBHJOl .DHB8D (npx oJOlB8KOJIU 

8H8.1tS.X aIII1JI}i'rYA IIBPlIH) lil mTpnoBlild (JIPll pasma suaxax). PaacuaTpJI

]0 

1.5 jJ 

\l~
 

\I
1/ 

\I
 
~.~ 

'I
 
I
 

BaJI 9TH RpRBHe, !WZHO CRaSaT:&, '{TO aaaooaee mIqp,pMa.TRBHli Jt,IU>a CO 

cnaaoa 1:/2 np11I .p,:51:; ococesac cMoRO BH,I(eJ!eH y ame cJ.ty1IlUt nOJIHoA 

ROppeJImtml c O,nm:raKo:emm 3HaKaMH. C pOCTOM I ,IlB8 Iq>JmIi8 .IVIli 100
-npolteHTHoit"ROppeJIJm;m:'I nmpmI c6.zr.mKai)'l'cS!, saro Iq>HBaJI .zt,,1Iff CJlY'IWI OT

cYTcTmm ROppe~ OIIycxaaTCH II xopomo OT~eJIeHa OT imx npB .f~ 1:. 
3a.rJBTmA, "iTO npe.zcaJI:hwe np.fiMMe A11f.[ 60JllillIlOC cIIHHOB IIpaK'lTiecRR cOBIIa

~ npH paSHhIX I , a RpRBHe nORa3aHH nJJJI I = 5/2 (BHIJle) li 1 = 9/2 
(Hue). 3aMeTmA Taxae, qTO y a,nep c r = 1 /2 npa nomott ROppeJISl@ll 

KaHaJlOB Rpl!B1:le KaOamCH npmwx; aTO cBR:saHO c TeM, l!To npa I = 1/2 
cMecH KB.HaJIOB 8cT:D 1'OJlMtO '1 peSOHaHCOB c J = "1, KOTOpH8 npa COO'1'

BeTCTBYIJItIDC .p .u.am 9XCTpeMa1.lDRbt8 BMa,ItIi B Bz • 
JI;m .uyqmel 'l'O'IHOOTll! cpa1memm c eaonep1lMeHTOM nano O'1'KaMT:DCH 

OT npeHeópeJt8HBJi pa.mm.IJ;B0HHWI. saxsaeoa H paccqwraT:D OTHoma1IlUl peao
H8HcHHX 'laOTett B (12) c yriaTOM ~ F H H • B rurrOM OTOJICSne 

Ta6JI. 2 npDB9,lteHht SHa'lemm O'fBOmeHWI S~ /f3/z rqm 9H8pI'RH 48K3:8, 

no KOTOpbIM c nOMOll1DrJ lf}oPMYJI (16) HaXO):tWIllC:& HYJlHH8 Cl , a B 

nOCJI8J1YD1J.WC C'1'OJlÓ:qa.x - T80peTHtIeeRB8 3Ha"iemm 'C€ Teop • .IVIJI TPSX 

OOpBaH'l'OB ~ H (RéU( H Rpmme lia pRO. 4). OdosHa.'leHll1fl cTOJIÓnOB 

+, - 11 (2Ga) ~'1'B8'1am 3HaKY B TiBCJmTeJIe qpPMYJlhl (206) II <!>oPMYJI8 

(2Da). CpaBHeHH8 ~ T80p. aa Ta6Jm:IJ;ri c COOTB9'1'CTBYJlltBMli op,romaTaMl! 

COO'l'BaTcTByDIt11I'X XpHBHX aa pao , 4 n0R8.5liBaeT, 'iTO 3Ha'leHlUI 'Ce T8gp. 

SaMeTHO MeHblJIe B COCTa.BJIHm OT IV 9?% (y HBOTonOD CJIO~) }J.O ,.... ?o~ 

(y fia ) SHB.~Hd Op;n;mmT• .lImu» r~eCRo~ no HeATpCilHaM 89y 

paanana MeHee 1% sa C"i9T 6o..n:&I1IlIX D ( r2f« r" i, KEUC R Y SJ.I{ep o 

I = o. 
tITOÓIi Cy.tWT:D o TOM, B DOJ1bSY KBXoA RS ranoees o ROpP9JIR:I.UlJlX 

rosopar aRCnepD6HT, BB..lt0 cpamm'l':D 'tJlICJIB 'êf!. 9RCII. c 'l:JJiI0JIaMB :;;fTeop • 

B 'l'a6JI. 2. MOERo, o~o, n~:& B 6anee Har~oe cpaBHeHHe, 

SCJIR 06pa'1'1IT:D BHJi!!V8HH8 lia TO, 'lTO Y ~oro SI,Iij)B. yqe'l' saxaara I10HJ1[

EaeT '<2 JlJUI ncex 'fPSX rHIIO'1'9S np.m48pHO onaaaaoso, 31'0 R IIOSBOJISl8T 

"npHB8CTHIf '2f 9XCD. K eJIy'IaI) a. = O, r ,e, R RpRBllM Ha pRO. 4. âK.c
nepHMBHT8JIDHHa TO~ aa 9TOM pHcyHKe ec';t'L ~3(cI1.. ('ae.o/re~op.J, r}J.8 

Gt - npn6JIItDl.6HHe oes yqsTa 38.X.BB.Ta (OP,IlIIHB.Tli KpXBllX) , a lIep'i'a o 
- YCpaJtH9HB8 no TpeM BapnaHTaM. 

PacnOJIOXemI8 TO"ieR na pllO. 4 nOSBOJUI~T ROHcTaTIlp<>Ba'lb CJI8]IyD

lit8S: 

I) Y scex SI,llep SHa'leHHH re JI8J1B.T BH1TpR ,norryoTlIMOrO HHTepDaJIa; 

2) aa y onsoro 118 wrI'n SI,ltep c I::" /2 HeT OwrDllOa ROppe.wnum 

IlIKpmt npH 0,1O!HEUt0ma: SHBlt8.X aMIIJlBTY'.tt; 
3) BeC:hMa B8poH'l'Ha OBJIJ,H8JI ltOppeJUIIUm Y Se {HO o HeHSB8CTBI:WB 

1 I 



------
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SHaKéUüt) 11 BepOSi'l'Ha y Rh lil (.li! O paSlWMl!I SHa.K8Ml1 §) ; 
4) Y Mep Y il In ROPpeJlfII.J)m, nO-BBJ4ID40MY. HeT;
 

5) ~ elA. H, noJKaJIY1tt NB HeT .fIBHO npe,wI01iTRTeJlbHHX BapÍiaHTOB
 

4!Yl1K.I41tIR H ; 
6) TOJIDRO TOlllta ,1lJJJI 1I9Sn .HeOKOJ1J>I<O y,naJIeHa OT pea.J.WcTneORlJX 

BapHaRTOB B CTOpOHY ~. 

o KOMIJQHEHTAX P -ÇMoUOR <»YHKlII1R 

KaK rs- rOBOpRJIOPb, ROMIIOHeHTli CRJlOBO~ <lJyHKIUIlI S1l 11l S~/2 ,1lJIS!e
 
He~eTHHX smep, Rsoápag8HHUe Ha pno. 3 C13eT~ TO~, áaxK no~e

IDi no qJopMyJJB.M ,1!,7ISl 't{eTHo-~eTHJlX Mep. Ka38JIoc}, dH, CBeTJII:le TOlfiU[
 

S"3/2. ,It0JIl!H1i mmaCT:b BHHS TO'ql{O TaK JRe, KaIt CBeT,se TOllKH W2. na 
pRC. 2. Ho aToro npaKTliNeCIUl ae npoasomao no TO~ rrplflWIe, ~TO 13 pe

SOHaHCHOM 1JJIeHe B,2 BeJIR"tfillia i 3/z YWIOEaeTCSI na 1= ( (Ã '!:>/z. ) <:. 1 ,
 
xoropos as-sa Ó6JI:bmmc Si Y He~eTIDlX Mep (B 5 - 50 pas) no~TH CROM

neacaponeao OZImABmIDtcSl a<IxI?eRT. 
erporo rosopa, ilCTHlIl!He anaaeaaa S} ,l'f.,1IJI He~eTHHX g,nep I10JIY'lllT}' 

U8BOSM01tROt eCJIH HeHSBeCTHa ~ pacnpa,neJI8HIDI IIIlq)EH B CM61JI.'ill3ai)

ntRXCSi ItaHBJ.[aX. Il08TOMjT nOJIeSHHe pesYJThTaTli MÔJmO no.nytIKT:b Jml[l:b 13 

1IJ3YX c.JIY1i8H.X: JIKÓO sorna rroJtytIaetale 3Ha'tleHWI Sj' CJIa60 SaBRCfIT 0'1' 

8Toft <JlYlIK.nD (T. e. ROHKpeTHoro Barta H ), JmÓO Kor,na me aa:a11CRMOCT:D 

OT Hee CTOJIb BeJ.mKa. ~TO, ,I\eJIafi pa3JIHllHHe I'mIOTeSH o seã, MOmIO 

Bti6paT}' HalI60JIee no.IOW.lI.ffiI\Y1D rEIIOTe s1 (aHaJIOrH1UlO TOMY', It8lt aTO ,IJ;eJIa-

JIOC}, c 'de B npe,w.I,ItyIltE;!M pas,I\eJIe). B nOCJIe,llHeM c.nyqa.e aa RpHTepd 

n,paB}I.TIhHOCTR TO~ wm mlOl I'IUI0T83Ji t.lOmIO BSJITl> cOBIJ.a;r.CeIDie Si )J.JISI 

ÓJIB3IUIX no uacce Mep c 1 = O II I ~ O, T. e. np8,IUIOJlODIT:b cmmOBy1D 

R: 
He88J3RCíD40CTI> Si WJ.li pasma JlJlBP c paSHlum cnaaaaa.
 

KaR lJi CJ1El,n0BaJ!0 ODJI,aTb t napaMSTPli nore HIJ,HB.J.[bHoro pacce.mmH'
 

t R~ R S -BQJlHOB8J{ CRJIOBafl <JJyHItn1m 50 ,IJJUl scex 9 He~eTIDiX smep 

om8aJI.HC,b rrpaxTrteCKil O,WniaKOBmm wm acex TpeX OOpRaHTOD paOJl1)6.lle

Jlemm r; c/~ il rn3fZ. • lloBe,neIme se S"!-f/2. R S~12 .wm: pasma BapiUUlTOD 

nORaS8ll0 ua pac. 5:" cBeTJXl:i}.m TOlIR8MK - ,lJ)IH ,1tBYX HesamICm!lX pacrrpe
,IteJIeRd. IlOpTepa-Tovaoa, TeMInlW1 'f0~ - .wm odIllero pacnpe~eJIeHHSl 
lloprepa-ToJllaca c 8.MW1KTYwnm lIIHPmt o,ltIDlaItoBHX 3HaKOB, a Iq>eCTmtaMR 

_ nIJI TaROro se pacnpe,nexemm c 8YILJIftY,;naMH npoTID30nOJIOXHJiX SHaROB 

(r,ne He'!' CBeTJIHX To~eK B xpeCTmtOB. OHlll COB~ o TeMB:I:Dm TO~. 
.1lmUImIB DO~saH KOPUOP onm6oR Iq>HBWC JIop8lmB.. npoBe,Ilemna na pltc.3. 

ii) B padOTe /15/ OTHOCil'l'eJIhHO lia C,1t9JI8H TaRoA se BHBO,Il. 
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PRC. 5. PasJIlilIHlie BapHaHTIl nO.ICI'OHOK s/ . CTpeJIKaMR 

OTMetIeHbl no.nrOHKIi, nepauml B ROTOpWC CXo,ltWIHC,b 

l	 WIOXO II ,:12 OCTaJnIC,b 60J.I1:lme, qeM B ,Iij>yrlllX non

roHKaX K TeM xe 3Kcnep~IDHTax:oHHM TO~.
 

JImum - xopanop omaooa KpHBHX aa pRO. 3.
.1 
~ BePXlUIJI napa ;nHa!'paw na pRC. 5 aaoõpazaer pesYJlbTaTH nO,ItI'OHKl'I 

S~/2. 1t S;h. npa sapsaposaaaa scex IISl'fR napaaerpon. IlpR cpasneaaa 
TOqeRHa 3TKX naarpaMMaX co CBeT~ TO~ Ha pRC. 3 ópocaeTcH B 

~~sa rrpe~e Dcero TO, qTO ~OT CDEHOB MHmeHe~ npHBO~T K YDe~e

HHIO pascpoca H 01llH60K IIOJIytJaeMliX aHa~eHd CHJlOBWl: ptud. aTo fl.BJ1H.

eTCSI CJIe.nCTBHeM BOSHBKHOBeHIDI KOppe.J.IJIIUm Me}l,Ily S~/2 R S 1% • TeM ae 
MeHee, c yqeToM OmEdOK, no xpalHel Mape ~ napHaHTa HesaBUOHMKX 

~TYarunt ~RH 13 KaRaJIaX, 3HaqeHIDI CWIOBliX ~, KpOMS S~/2 ,IJ,IDI 

! 
I Sn R S 3/2 .wm I03Rh , ae ,1laJIBKH OT COOTBeTCTBYDItJDC ItpHBWC, 

IIoJIy"tleHHHX c tI8THO-qeTHI:lMlI H.):U>élMR. .., 

tIT06bl RCItJ.IRm1T:b BJIIDIlUle KOppeJIJiI.UW aa sHa~eHID1 83 /2 • noropse 
.nyqme .u,pyI'HX napaaarpos onpe,I\e.IDIDrCJI 13 3TID: :nccrrepmMHlTBX, H BHOICa

! 
aaTb oyz,neRWI O np9,IlIIOtITRTe,nHOCTH Toro wm anoro sapaaara paonpe.1l9

~ ~ JI9HIDI umpIDI D oMennmamurxCJI ItaHBJTB.X, OJI8.ItOBBJIO da IIpOBOOTll IIO,ltI'OHRY 

o !lmtoapoDlUlll1:i1.m BHB.tlSHHSlMB S~h., paBHHMB "no'l'mIHlD4" SHa:qeHIDIM. 
B ItatlOOTOO npUOJImtalnUI It 8Torq M1i D3J1JIl1 OHll'llaJI8 SHa~eH1lfI S~/2 JIp.fIM0 

o rJI8,lUto1t ItpaDolt Hll pito.3 p9aYJI:bTaTJJ aoroa no,ItromUI nOltasamJ ua cpe,tt, 
lIe11 napo .IUUU'pllMM pRO.	 5. )1aJIoe t IDdOSl D mmy, lITO .name nOT1IBH1l9 SHatI9

I 
1:1 

\ 
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HWl S~h no,noopzeHJi CTaTBCTlAeCKHM tPnYRTY~ B ae MOI'yT TO-.mO 

JIesaT:D na r~ol ltpRBoA, !.ti B5St1IB Ralt ,1ij)yroe npB6.mmeHHe 3HalleHWi 

. 51-1/2. ' noJJYlleHHHe npB nO,14I'OHKe 6e3 )"laTa cmma (CB8TJIHe TOUB aa 
pac , 3), H aTO npBBeJIO K pesYJIDT8TaM, JlIsoCSpaJlaHHIiM. napol HDHIDt 
,uarpaJOl plllCym<a. HecMoTPS aa SaMeTHOe OTJDm1e S~l:l B aTHX npu6JIB

aeHBHX, SHalleHBH S1h noJJY'D'fJDIC:D ~OBOJIDHO 6JIBSRlIMIIl, ]I H8JIl8. ueJIh 

_ BCKJ!IJfD1T:D :sxmnme ltoppe~ lia S~/z - no-BB,U1IMoMY, ;nOOTm'HYTa. 

AH8JIH3BPYR 3HalleHIJi S1312 as pHC. 5 H np:s,naBaa 6<>JIL11Id BeC JlBYM 
HDHHM ~, HeTpy,lJ;HO yóe;u;HT:DCSl, llTO :BOe lJHBOJgj npa~ero 
paS.D;eJI& O npe,JUlO't{THTeJIDHOCTH Toro wnt moro BapHaHTa ltOppeJJJm;HJll llIH

pBB (BIiBOp;Ii 2-5) nO,ll'rB8ps,n;am'CSl li s)lec:D CTenaH:bJ) 6JIHSOCTH COOT'BeTCT

~ TOllelt lt KpBBHM. 
06pa.THMCSl Tenep:D K BHÓOW 3Hallemrtl cUoma. <lJyHKIJ;d. 3'l'OT BJi6op, 

aeHs6eeo )lonyC1tWI HeKoTopHl npoBSBOJI, MOXHO c,ueJJBT:D CJ[8~ oópa

30M. Bo-nE~pBHX, ua;no j"leCT:D. 11'1'0 cB.1Il>HasI KOppeJIHIJ;l!H c oJtBH8.K0mnat 

SH8.1tSMH aMIIJIBTY,n oTBeprHY'l'a pesYJI:DTaTa.MH ~ BC8X IlJiTH 8,ll8p CO cna
HOM'I./2, a BO-B'ropHX - qTopaSHBU8 J4e~ sj ,llJ1fl 'JI:BYX ~ OOpBaH

TOB R ~yI'lIX s,nep cpa.BHHTeJIldlO HeOO.DKS.. Taa, H8. B8pXHel ,ttmrpa.MMe 

,IUUl S~/2 (pBC. 5) paBÓpoca.HHlle RS-Ba KOPpeJUJInll CB8TJIHe TOllU 

KpeCTJlltB B cpe;iUiell JlBHO 'l'.RI'OTel71' R .JJl!HlUIM B TOqR8M aa HDHel ,ltRal'paM

Me (ltP0Me TO'Dtlll 1I7Sh ). llTO B npu,naaT "saxOBBOCT:D" cBeTJDlM TOt(K8M 

S~/2 BEl pRC. 3, n0JIrleHHHY 6G3 )"laTa cIIHHa 1 (KaIt wm 1I9THO-'leTHHX 

JUt8p). 3'foor Bl60ILOÓoCHOBaH T8.R&8 TeM, '1'1'0 YlIa'l' I npa.KTINeCKB ae 
M8lU1eor B8JII1iBBli Bo , CynteCTB8HHO 0np8;lt8JU1Dij8I S~/2. • 

BHÓpaB B Ka'l9CTBe S~12. cBaTse TOllRll H8. p.c. 3 (T.e. TellHHe aa 
PRC: 5 BRlllsy), eC'l'eCTBeHHO ocTaHOB1l'l':DCH WUI maÓopa S~/2 Ha npa.BoA 

}tIarpBlAle BHlISY pHC. 5, TeM õoaee , 'l'rO ÓQJIDllD1HCTBO TO'leR H8. HeA 

nO'lTB coBIJ8Jt8.l7l' c TO"lJlt8MH lia ~ HBJI. Hei. Biióop as PIJ3~ Iq>OC
'l'BK8MIl R cB9TJIHlIR TO~, r,ne OH 'lTo-TO suaqn', c.xe.nyeT C;lteJI8.T:D no 

"peRolleHJtaU)UIM" 3) Il 4) B aoane npe~ero pas;lteJIa. T.e. BS.Il"r:D 

xpeCTBJI ~ Rh. ~ • S g 11 cooTse TO'IIRB ,1JJUI Y 11 I tl • 
BH6paHHHe sH8tleHU S}· BlECT9 co BHa'leBlUlMB mrn. napaueorpoB 

AJIH HellaTHHX H,llep COÓpa.Hll B 'l'ad.n. 3, r,ne p8,W'CH paccemnm onpeneae-

UH BHpa&eHB.fI.MH 

R:=R(1-R:), R; =R(1-3R~), 
a aB9s;lto'1DtoA uOIl8QeHJi S -BOJIHOBHe CBJlOBlle q>yHKIlIdl. KOTopie ssao 
sa.HD9HH IIs....sa ÓJIOOPOBlUl cltJl:DHHX pe 30HaHCOB. 
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Ta6mma 3 
Cpe.wme HeATpoHHIle IIapaMe'rpH UeqeTHHX JI.D;ep 

~O 10~ 1OCiS1 
! 

,
Ro ,~ 

I
R.,.~ SO.IO+4 S~/.l .10+4 S~2..Io4 

Cw. I3 I6 6,7""-0,3 O,Z±I,O I,O±o,I* 3,O±r,a I.I±o,6 
y 0,3 1.7 7,2±o,2 -3,4±o,7 O,oo±o,oaili I,2±I.2 5,5±o,5 
N~ 38 86 7,5±0,2 I,4±o,6 O,23ÍO,05i1i 9,s:tI,5 4,4±o,5 
Rh 35 80 5,9±o,2 6,5to,5 O,4~-o,06 e,3!I,I 3,I±o,4 
A8'
In 

90 
82 

200 
120 

6,6te,2 
6,a±o,I5 

7,4±o,4 
IO,3±o,2 

O,53±o,08 
O,23±o,03 

5,S±I,0 
7,4±o,9 

3,8±0,4 
2,5:to,3

~I7SI? 7 Ia 6,9to,I5 II.O±O,4 o,I6±o,03 4,7±o,9 2,3±o,3 
trI9sn 

sB 
4 

40 
6 

80 
8,3±o.I5 
5,6±o,2 

II,ote,3 
LI,5±o,6 

0,05!o,03 
O,4I±o,06 

3.s±o,9 
5,I±I,O 

I,3±o,2 
2,2±o,3 

3AIi.1ImEffi1E 

Ha OOHODO nuptUteIId .wm yopeJtH9HHOro no aaepraa ~pellIUlBJID
aoro C91WllJUl, nOJij"loHHWC o y-qÜTOU cmm:a H,Iij)8.-M:HDI6HH MJI 'rpex BaPHaH

TOB ltoppa.wÍIum IIBUTpOmna: nntpRB p-pe30HaBCOB co CMeCm.m KaHa1l0B 

P4/2. 11 P3/2 ' BhlIIOJIHOH aHa.mt9 npoBeJtemuLX 3KcnepmalHTOB no ynpyrovy 

pacceHHHD nelTpoHon Da 9 ~ c He1l9TRHMH A B oónacTH 3HeprEI 

,.., I - 300 RoB. PesYJIDTaTIl sroro aaazaea n03Bomm'l' C,IteJIaT:b CJIe)JJD!tHe 

BaBO,Ilbl. 
I. I1apaMeTpH JIOT9HlUJB,JIl)HOro paccemma,IJ,JISI S - B P-BOJJB 11 CMo

sse ~ ,n,JIH S -HelrrpoHoB se oóuapymma.m SaBHCmaOC'l'H 0'1' croma 

JUtP8,-MmIl9Hli'l. 

2. no pesYJI:DTaTaM .wm WlTn JIJlep co cmmOM 'I./2 CJlrJl:DHaH aoppeza
IUUI nmpli'lH npPL oJ(HHB.Koma 9HaIW.X BX 8lIl.IJmTY;lt ,ItOJIEHa Óü'l'lI OYBeprByTa, 

a .ItB8. ,DJ;>YI'lDC sapsaara - CmJIbHBJ! KOpp8JIsrl:nm npa pa3B:WC SHaKB.X aMII.lIB

'YYJJ. li'l O'l'CY'fcTBlte ROppeJ!.liIUUl -npeOMT R ÓJmSXlW pesYJI1lTaTaM II B 

cpe.D;HeM paBHOB8pORTHH (eCT:& eJIy1IéU! npe,ItlIOQTHTeJ1JJHOCTli'l 11 TOro, B 

.n;pyroro). 3aMe'i'BM, llTO pa3JmlJHH9 CT8ne~ RjPpeJJ.JIUHA B paSHHX H,m>ax 

Ha6JIll,Ita.IJJIC:D 11 AJUi npo'l'OHHWC pe30HaHCOB lI. 
3. Tax KaR BOe BlfBO,Itll o BepOO'fHOCTH Toro HJIB aaoro BapHaHTa 

ROPI>OJI1IItH1t eJIe,nym H9 Cpa.BHemm ,l[,JIR 'leTHO-qeTHHX H He11eTHUX smep B 

paBHo!t Mapa KaK Henocpe,nC'lBeHHO iUmSOTpOmtit paccemnm, TaR 11 no.ny

lJa6MWC 8Un"lelld ORJIOBliX ~ p-aeãrposoa, TO MOmo rOBOpZ'1'h o 

Ha6JIlD,1tomm neallDJ!Om&oOTH 0'1' cmma Si,l:ij)a-r.mmeHH li p-ueiTpomulX CUO

BlU ilJymtUDlt (11 111 i -ltOMIlOHeHT). 
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4. Qmm6Rl! scex napa.M6TpOB, nOJIY1l8HKClX panee /3/ .zt,1IH 3JIeMeHTOB 
c ~ãTHHMH ir , cBH3aaHHe c llpHMecaMR He~eTHHX H30TonOB K ~eTHo-~eT-

HJJM,	 np8HeCSpeJKHMO MaJIH. 
ABTOpH CS.na.ro~pHll npIDU:'IMll3il1EM y-IacTKe 13 HallaJIe STRX HCCJIe.Il0Ba
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nOrrOB A.B., CUMOClJll'l' r .c. P3-86-338 
.uH$PepeIll~H.:InlJ1lhIC cn~ICIIHll yrrpyr or-o paccennaa 

KHJ103JIel{'rpOllnO.TlhTHbIX ncf'rTpOHOB H,o,paMH c Heqe1'HbIMH A 

B lIpUnJtll>KOtlHH nencpe spsraatounrxca pe30HaHCOB nony-reno 
Dblpa)!(eJUru cpcnucr'o Aiictx"1JepeH~HaJIbHOrO CeqeHHH ynpyroro pac

cemnUT uoü-rpunou nn nnnax c Yt.Ie1'OM cnanoa H ,D,JIH pa s asrx na-: 
pHD.IITOIJ l«lppUJlnr~Ht\ nntpatr IJ cMenIHBalOmHXCH xanarrax p I /2 
H PJ/2' 1I'IMtlIHlllhl c cuonun lia 9 anpax c Het.Ie1'HbIMH A 01' 63 
no 12') npu 'J1t91H'IlHX IJ,O ..... 300 1<3B. Onperienetna HeihpoHHble CH

rtctu.ro I~YI"(nllll Ir PUIJ,IIyChl pOCCeHHHJI ,D,JIH s- H p-Hei11'poHOB. 

C'~OJllllI UI,Il11l" o IIU:H\DIICHMOCTH ncex napaaerpo n 01' crtnua MH

mcun , )lJIII IIU Kll't'OphlX nccncnoaauaux nnep norryue rrsr YKa3aHmI 

o IItHl'~lI()IJ'I'Il'l'l'JrrllIOC1'1l ror-o H.TlH "moro aapnam-a KOppeJIHI.t;HH 

I<llllllJIIIII. 

PIl Mo '1'/1 nxnrnnnnun n Jlnõopa 1'OpHH HeH1'poHHOH cPH3HKH ÜHJIII. 

Ilpeupnur O&hoAHlloltlluro HHCTHTYU snepnsix HCCne.lloBaHHH. Ilyõua 1986 

n\,'Ill' Ih IH 1111'1'1 lpllll 

po PII V ", 1\ I, H1111I1111 VII t' (: • H• P3-86-338 
1)/1 r"rl1ll l l ll 1 IUlV Nuut rnn 1,:111111:/(: R('nttcrlng 
CrllflPl HlIl:t 1111111 IIIl Nur l u] wl t h Orld A 

III lllll IIpprll)(ll1Illlrlll! 111' nonuvur l.npp íng tavols, an ex
prl1lltJloll (Ir t'lll\ IIVI'r'/IHI' d l l'I'u run t l n l uuu t ron c l as cí c scn t> 
tv r Inr; c rnun Ilt.ll:Lloll ou nuc í n l /.11 uh t n l nud with accoun t of 
sp i n s and for L1Lf'r,C'fC'lIl. vnr l cneu oP tho width cor re l at Lons 
i n mi x i ng channo Ls PI/'I. nlld P'l/').' Thu crOOA auc t í ona ore 
measured for 9 nuc l e í wl r h orl: /\ rrom 63 to 123 llt cnergies 
up to -300 keV. The neutron RtranRth [unrtLona anti scnt
tcring radii aTe defined Eor H- unc1 p-wnva noutrona. Thu 
r nurl us i on is macle ab ou t i ndepe ndcuc e o f n l l pu r nme t e r a o f 
t h« s p i n of a target. Lnd i c a t i ons whether t h l s OI' thnt va
rlnllt of width correlations is preferablc ore obtaincd for 
SlIl1l1' i I1VCS t i ga ted nuc Lei. 

'I'11~:	 i nvestigat on ha s been per formed a t the Laboratoryí 

ui ~11'111 r on Phy s i c s , JINR. 
1'11'111 tllt of lhe Joint Institute for Nuclear Research. Dubna 1986 


