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· •. ··1 • H30TOnbl Jli1THR HCCJle,qoBa11HCb ·ao MHOrHX R,qepHblX peaK4H-· · 

RX 111. KapTHHa 3HepreTH4eCKHX ypoeHei:i R,qpa 8Li /pHc·. 1 I· eecbMa· 
npocra: HH>Ke oyeHb Ma.n.o11 /2,03 MaB/ 3HeprHH CBH3H He,l1rpoHa .. 
pac'no110>KeHO o,qHo' B036y'>KAeHHOe COCTORHHe ~- 80 ,ecex H3.BeCTHbiX 
C11y4aRX ypOBHH r.:tMerOT nonO>KHTeitbHYIO .~eTHOCTb ·• B .reopHf't/.

21
• o,qHa~ 

KO, Bbi,QBHHYTbl apryMeHTbl B n011bSY: cy~ec:reoea~HR B 11HT~H-8 HH3K~-
11e>Ka!f.IHX, /1·.:.3/'MaB. HaA He11rpoHHbri.1 noporoM, ypoeHel1 o-fp114are~b-. 
HOH. 4eTHOCTH c. J 11 .;=2"";~-.. •:aH()MilllbHblX11 B TepMHf;iaX ?601104,e4.:iol1 . 
Mo,qe11H. Pac4eTbl no MHKpocKonHYeci<o11 .. K11acrepHOH MO,qe1111 '

31 
yKa-

3btearor Ha o611acTb Henocpei:\creeHHO e61111311 aH-eprHH ceR3H Hel1rpo'-
Ha KaK Ha BepORTHOe MeCTO pacn0110>KeHHR 3TH~ ypOBHeH. , 

npRMblX 3KCnepHMeHTa11bHbiX ,qoKa3aTe11.bCTB cyuieCTBOBatfHR B S Li 
ypOBHeH OTPH4aTe11bHOH 4eTHOCTH HeT, XOTR OHH 11 BBe,qeHbl B He
KOTOpbiX pa6orax 111160 ,q11R Y11Y4WeHHR R -MaTpHYHOH no,qroHKH K · 
3KCnepHMeHTa11bHblM ,qaHHblM npH 3HeprHH HeHTpOHOB BblWe 100 K3B

141 

111160 ,q11R o6bRCHeHHR CH11bHOH cnHHOBOH aaeHCHMOCTH ,q1111H pacceR-
HHR. HeHTpOHa Ha 11HTHH-7 15• S/. . , . . 

no11e3HYIO HH~OpMa41110 B 3TOH CBR3H MOryT ,qaTb nOQRPH3a4HOHHble 
• 3KC[1epHMeHTbl c s -Hei1rpoHaMH. Boa6y>K,qeHHble yppBHH z-, 1- KOM

nayH,q-R,qpa. 8Li, ec1111 OHH CylJieCTBYIOT, ,q011lKHbl eoaH~KaTb npH ' 
B3aHMO,qeHCTBHH S -B011HOBbiX HeHTpOHOB C R,qpoM-MHWeHbiO 

7Li, CnHH 
11 YeTHOCTb OCHOBHOrO COCTORHHR KOTOporo 1

71 
=3/2 -. Ha61110,qeHHe 

raKHX ypOBHeH B n011HOM.Ce4eHHH a 5 aarpy,qHeHO O>KH,qaeMOH· 6011bWOH 

M3Bt. 
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·. cos· o,qHoYaCTH4HOH npHpo,qbt. CeYe-' 
·• · HHe·· .. ,a 110JI; onpe,cie11ReMoe B n011RpH-

3a4HOHHOM OnblTe 1 nponOp4HOHa11bHO 
' pa3HOCTH CeYeHHH · ,qeyX CnHHQBI>IX 
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Pile. f. CxeMa ypoeHe:H np;pa. 8Li ·Hn_: 
:iKe nopora KaHana (t, 5He). Cilpaea 
lliKaJia nopOI'OB COOTBeTCT:fJYIOIII,HX 
KaHanoe, cneea - KHHeTHqecKa.H 
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oapaMeTpaM HCKOMbiX ypOBHei1. 3HaR Ce\.leHHR a 8 H a 110•1•, MOlKHO pa3-
,qenHTb BKna,qbl KaHanoe C p~3HbiM cnHHOM. 

B HaCTOR~ei1 pa6ore H3MepeHo nonHoe ce4eH~tte pacceRHMR 1-1 no
nRp~tt3aqHOHHOe Ce\.leHHe 7Li AnR Hei1TpOHOB C 3Hepr~ttei1 ,qo 
100 K3B. flony\.leHHble peaynbTaTbl B COBOKynHOCTH C ,qnHHaM~tt(n, 7Li)
pacceRHHR npoaHanH3!-1poaaHbl a paMKax OAHOypoaHeaoro np~tt6n~ttme
HHR R-MaTpH\.IHOH TeOpHH H c,qenaHbl B~BOAbl 06 ypOBHRX OTpH~aTenb
HOH \.leTHOCTH -a · 8 Li. 

2. Bbln~ttWeM OCHOBHble ¢0pMynbl, cy~eCTBeHHble AflR ,qaHHOH ·pa6o
Tbl, H OTMeTHM ,qon~eHHR, HCnOnb3,YeMble npH HX npHMeHeHitH1. flpe,q
nonaraeTCR, \.ITO a ~ttccne,qyeMoM ,q~ttanaaoHe 3HeprHi1 /oTC4HTblBae
MbiX OT HeH.TpOHHOrO nopora 2, 03 MaB/ BO B3aHMO,qei1CTB.HI-1 y\.laCTBy
eT ronbl<O ·s -:aonHa, H ce\.leH~tte a CI-1CTeMe 4eHrpa Mace on~ttcblaaer
CR OAHOypoBHeBbiM MHOrOKaHanbHbiM npl-16flHlKeHI-1CM R -MaTpi-1\.IHOH. Teo
pl-111 /7/ 6e3 OCTaTOL!HOro, ¢0HOBOrO \.lneHa: 

a (E) "' 
4~ ~ g J sin2 8 J (E) 
k J ' 

BJ (E) ,;,arctgRJ(E)ka -ka. 

R J(E) = ry /(E J-E- ; s;(E)y ;>. 
y2= r;2ka, 

u-- -1 
k = 0,650·10 yEK:38 CM 

/1/ 

/2/ 

/3/ 

14! 

0TKpb1TbiM~-KaHanaMH RBnR~TCR ynpyroe pacceRHI1e 11 pa,q11a4HOHHbiH 
aaxaar, o,qHaKo nocne,qHHM 6y,qeM npeHe6peraTb BBI-1AY ManocTH ceqe
HHR /MeHee •40 Mi<6/ •. 60nbW11HCTBO 0603Ha\.leHHH B ¢opMy:nax - Tpa
AH~HOfiHOe. HcnonbadaaHoHyneaoe rpaHI14Hoeycnoa~tte, HH,qeKc -J. 
COOTBe~CTB,YCT CnHHY pe30HaHca C 3HeprHei1 EJ H npHBe,qeHHOH 
WHPHHoi1·yy, pa,q~ttyc KaHana a = 1,45 /A 113 +1/ ¢M nonaraeTCR 
B nepBOM np~tt6n11lKeHH~ He 3aBHCR~HM OT CnHHa J .CyMMa ~ B HaWeM . c 
cny4ae onpe,qenReTCR ronbKO ¢aKTopaMI1 c,qa~ttra Sc aaKpbiTbiX Ka-
Hanoa, T.e. no-cy~ecray OAHHM KaHanoM Heynpyroro pacceRHHR 
7 Li(n,n ') 7Li B COHHOBOM COCTORHI1H 1-: Tor,qa 8 n • =-Ka. 1-1 K ':" 

= 0,650· 1011y'Q-E, r,qe. Q= 0,48 MaB - 3HeprHR (n 7Li*) -nopora, r.e. 
3HeprHH nepa_oro B036y>KAeHHOf'O ypOBHR B R,qpe-MHWeHH 7Li .. • 

nepeXOAR np~tt E -o 0 -· K ,qnHHaM pacceRHHR' HMeeM: 

a J: ;,a[ 1 ,-R J(O)] ·='·a[ 1- yf/(EJ +y/Sn, )] , !51 
. -

. aKOI'.;, ~ gJa.J' 
. J 

/6/ .\. 

----2 

I' 

J 
I' 

~ 

' ~ 2 a
8 

=411..:;. gJaJ. 171 

nonRp~ttaa~HOHHoe ce\.leHHe, onpe,qenReMoe a 181 KaK 
-1 . 

aii~JI. (E) = 1(21 + 1) [ a J+ (E) -a 
1

_ (E)) , 

a HaweM cny\.lae ecTb 

a~OJI. = 4711(21 + 1)-1 (a! -a!). !8! 

0HO XapaKTepH3,YeT CnHHOBy~ 3aBHCHMOCTb pacceRHHR s-Hei1Tp0HOB 
R,qpaMH 7Li. 

3. CneKTPOMeTp no epeMeHH nponeTa c HMnynbCHbiM peaKropoM 
H6P-30 a Ka4ecrae HCTO\.IHHKa Hei1rpoHoa· noaaon~ttn H3Mep~ttTb ce\.le
HHR·aaa~ttMo,qeittcra~ttH ·Hei1rpoHoa c n~ttTHeM a w~ttpoKOM .il~ttanaaoHe 
3Hepr~tti1. OcHOBHbre· xapaKrep~ttcTHKH aroi1 cHcTeMbl ,qaHbl a 191• AhR 
H3MepeHHR Ce\.leH~i1 pacceRHHH 6bln 11CnOnb30BaH C~HHTHnnR~HOHHbiH 
477 _-,qeTeKTOp Hei1TpoHOB i-Ia OCHOBe nn'bKcHrnaca' C nopOWKOM · 
ZnS(Ag)

10s1101
• OH pacnonarancR Ha nponeTHbiX 6aaax T 18, 500 if 

1 000 M ,qnR C03,qaHHR OnTHManb,HblX ycnOBHH H3MepeHHH B pa3nH\.IHblX 
o6naCTRX 3Hepn1i1 np~tt ¢HKCHpOBaHHOH ,qnHTenbHOCTI1 Hei1TpOHHOH. 
BCnblWKH 4,5 MK~. . . 

Merann~tt4eCKHi1 o6paae~ XHMH4eCKH \.IHCTOrO nHTHR TOn~HHOH 
7,81•10 22R,qep/CM~AHaMeTpOM 178 MM noMe~anCR B BaK,Y,YMI1pOBaHHOM 
KaHane _,qeTeKTOpa nonepeMeHHO C KanH6pOBO\.IHbiM o6pa3ijOM yrnepo,qa 
/nnacTHHKoi1 0,374 r/cM 2/, 3KB11BaneHTHbiM e~Y-. no_~pa_cc,eRHH~/ncac =:= 

= 8.82·10-2 np11 E=2 K3B/. Ce4eHI1e'paccefiHHR 'yrnepo,qa ~ttaaecr~ 
HO C.- Heonpei:\eneHHOCTb~ MeHee 0, 6% 111 ~ flp11 onTHManbHOM Bbl6ope 
nponerHoi1 6aabr ,qnR coorsercray~~"'x 3Hep'r~tti1 ¢oH tie npeabrwan 7% 
11, KaK noKaaan~tt H3MepeHHR c peaoHaHCHbiMI1 ¢~ttnbTpaMH ,- He aaa~ttcen 

a npe,qenax T04HOCTI1 H3MepeHI1i1 or Hani14HR o6paaija. HaMepeH~tte 
6ea o6paa~a ,qaaano no3T'oMy ¢oH. 

Ce\.leHHe a r~oJI. 113MepRnocb MeTo,qoM -nponycKai-1~-tR nonRp~ttaoaaHHbiX 
Hei1TpoHoa 4epea · nonRp~ttaoaaHHY~ MHweHb. MeTOAHKa no,qo6Hbrx _aKcne
pHMeHTOB_ H3nO>KeHa B 063ope/8/, nonRpl13aTop B'BH,qe nonRpH30BaH
HOi1 npoToHHOi1 MHWeHH c Kpl1cTannoM JlMH o6ecne4Hn Hei1TpOHHY~ 
nonRpH3a~H~ fn = 0,5 a WHpOKOM ,q~ttanaaoHe 3Hepr~tti1. 

R,qpa MHWeHH nHTI1R nonRpH30BanHCb MeTOAOM Tennoaoro paBHOBe
CHR npH rny60KOM OXn<im,qeHI-111 BO BHeWHeM MarHHTHOM none-. nony\.lae
MaR np11 aToM· nom=ip~tt3a~HR -. Rfiep Momer 6biTb pacc';IHTaHa cornaci-io · 
'¢opMyne · -

, 1 · 1 fiAH. 
.,'A = 3 (1+ 1>~ .. 191 

cne,qy~~ei1 113 o6~ero BblpameHHR /26/ pa6orbf 181 np~tt Manblx 3Ha4eHH
RX napaMeTpa tlH/kT. B 3TOH ¢opMyne jl ~ - MarHI1THblH MOMeHT H30-
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:rona c MaccOBbiM 41-lcnoM A, H - MarHHTHOe none, T -· :reMnepa:ry-
·.'pa. 3TOT YHHBepcanbHbiH MeTO.q nonRPI-13aqHH, Ha3bJBaeMf,IH HHOr.qa 

MeTOAOM 11rpy60H Cl-1nbl11
, noaeonHn HMeTb npH T= 30 MK 1-1 H=15 K3 

nonRp!-13ai.IHIO f 7 = 0,03, .qoc:raT04HYIO .qnR npoee.qeHHR'> .qaHHoro 3Kcne
pHMeHTa. BpeMR .qocTHmeHH~_Tennoeo~o paeHoeecHR a MHweHI-1, no
Me~eHHOH B KpHOCTaT c pac~eopeH!-1e~ renHR-3 a·r~nH~-4, coc:ra
BHno HecKonbKO Yacoe BB1-1.qy 3Ha4!-1TenbHOH - oKono 1 J.:MoneH- -. 
MaCCbl ee~ec:rea. 

06pa3eq Me:rannHYecKoro nHTHR ~Men pa3Mep~ 4~75x6,0 ~M. 
Ero :ron~1-1Ha e.qonb nyYKa coc:raenRna n = 2, 76 ·1 0 3 R.qep Li I cM2 • 
H3oTonHbiH coc:rae.96,7% 7 Li H 3,3% 6 Li '61>1n onpe.qeneH e o:r
.qenbHOM on~ie no nponycKaH!-110 3Toro o6pa3qa e oKono:rennoeoH 
o6naCTI-1 3Hepri-1H, Ha OCHOBe H3BeCTHOrO ceyeHHH B3aHMO.qeHCTBHR 
~eHTpOHOB' c., 6'Li. · ' . . . - . - .. ' . · 

• 1 - ~ • I • ' _ · J . . ; } ' ·, . ' 

Henocp_e.qc:reeHHo I-13MepRncR a. nqriRpl-1_3aqi-1oHHOM 3KcnepHMeH:re 
3<JXI>eKT · nponycKaHHR E(E) =(Tn:-T~)i(Tn+Ta),c:mpe.qenRet-1biH-·_nponycKa
_.i-tl1eM HeHTPOHOB T(E) 4epe3 MHWeHb. npH napa.i111enbi·fOM '1-1 'aHTHnapan
nenbHOM, HanpaeneHHRX nonRpH3a41-1H. HeH~potioa 1-1 -RA~P·. HaeeCTHO·, 
4TO cey'eHHe norno111eHI1R aa(E), :• a_ cne.qoea;en'btio, H a!JOA (E), 
.qnR H30TOna ~Li ' cne.qyeT aaKOHY 1/ v' E. . no3!0My .qnR 'o6pa3qa 
~HTHR, co.qep~a~ero _o6~ H30Tona, MomHo nonyY...;Tb /HanpHMep, 
c noMO~biO ¢lopMyn pa6oTbl 181 / BbJpameHHe .qnR £(E). e 13H.qe: 

' --~ 
·•.· £(~)' = -;c[a~oJI.(E) .+ da~0Jl·(~* )y'T]:, , /1 0/ 

'f=4e B KOHC~aH~bl , C -~ ~ f nf 7 C 7 ,, 11 d, ~-(c6 ~6 ) /(c7,r'7) , ' , notn1MO 8,npe
.qeneHH~X. paHee BenH4HH, BXOART KOHqeHTpaqHI1 C 6 11 . C 7 _H;30:r.OnQB 
6 Li - H .. 7 Li a MHWeHI-1, H eenHYHHa f10nRpH3aqHOHHoro ceYeHH~ 
3axsa:ra 3anHcaHa, npH ·¢lHKC!-1poeaHHOH 3HeprHH E* . B pa6o:re 1121 

nonyYeHo. o-~oJI. ~ -11602:_506 npl-1 E* ,= ~.~70~ 3B. Coo!HoweHHe 
/1,0/ .qaeT B03MOm!iOCTI> onpe.qeneHHR HCKOMOrO_ Ce4eHHR allOJI. 113 

. . ,, ' . . ' .·. ; ·-. 'l. -<' 8 .. 

3HepreTH4eCKOH 3aBHCI-1MOCTH l(E) , C HOP~HpOBKOH Ha.nonRpHia-
I.II-10HHOe ceYeH!-1e 3?XB?Ta a ~oJI. • 3:ro n03BOnReT ot)o~TI(I(;b 6~3 ¢lo·p-

_.:MYnbl /8/ .qnR pa~4eTa nonRpH3aqHH f(Li) •: T.e._ 6e3, a6COJ11QTHOro 
onpe.qeneHHR Tet-\nepa:rypbl •. nocne.qHee o6cToR_:renbc:reo _secbMa cy
~ec:r~eHHo, _T. i<. H3MepeHHe :reMnepa:rypbJ o6pa3qa a ycnoeHRX ero 
B03Momi-toro Harpeea _nyYKOM . - :rexii.H4ecKI-1- oYeHb cnomHaR 3a.qaya. 

3<t><t>eKT nponycKaHHR £ H3MepRIICf! OAHOBpeMeHHo .qeyMR .qe:reK:ro
paMI-1: nepBbiH ·- · rem1eeble ~4eT4HKH .Ha 6a3e 36 M -: .qaean 3<!><!>eKT 
.qo 3Hepri-1H - 1 K3B, s:ropoH -. cqi-1HTi-lnnRql-1oHHbiH )!(HAKOCTHbiH .qereK
-iop Ha 6a3e 116M- nepeKp~san 11HTepean 3HeprHH O,l-120 K3B. 
HH<!>OpMaq!-1R c o6o1-1x .qe:reKTopoe, a TaKme c MOHI-1Topoe no:roka H 

. nonRPI-13aqHI-1 3ani1Cb1Banacb B naMRTb ManoH 3BM · 'I:PA-_i •. oc~ec:r
BnRBWeH TaKme ynpasneHHe pesepcoM nonRp!-13alii-1H 1-1 KOHTponb 113Me
,peHI-1H. 

4 

.... , . ·,_ .... 

4. 3KcnepHMeHTanbHbJe pe3yn~T<JT~I _.qnR _ ceY~H.HR pacceRHl1fl npe.q
c:rasneHbl Ha pi1C. 2. noM HMO nonyYeHHblX .qaHHbiX .qo 3Hepr!-11-1. 1 00 K3B 
pHCYHOK co.qepmHT XO.q S -eO.riHOBoro ceYeHHR pacceRHHR .qo 400 K3B, 

. paCC4HTaHHI>IH B BJ.1.qe pa3HOCTI-1 ceYeHHR 1-13. pa60Tbl 11311-1 BKna.qa . 
: p -pe3oHaHca' c 3H.epn1e~ 261. K:3B~ H3~ec:rtibi~ p'aHee tio a:ri1acy 
··He~rPPHH~IX ceYeHi-ls:f_ BNL-::325 . ·nq~t1b!e · ceY-eHHR B3ai-1~DAeH-c:ra.HR 
't-ietsl-i)oi-toa' c · ?Li IAMenH 8 o6nac-T1-1 .qo 100 K3B Heonpe.qeneHHOCTb 

. . -1 0%. _ nor.pew~:~ocTb. nonyYeHHor.o s .qaHHOH pa6o:re ceYeHHR C;oc:ras'
·.,Aile:r" J% .' Ta~y10 me. norpewHOCTb 1-1MeiOT nonHble ceYeHHR paoo':rbl 1131, 

'\ -H3MepeHHble .qnRE>100 K3B~ . :~ .. -.. , .:·· .. 
\ , , 3<t>¢eKT n'pony_cKaH~R .e 3aB_H~HM';>CTH OT. 3HeprHH f-!eHTpOHO·~ ·:~o~a-

~~1\ 3a~ Ha p~c.3. fpaHI-11.1bi-~Hepre~H4eCKHX y4aCTKOB, ~ KOTOpbiX npo
\ i l . a~~~no~~ ycpe.qHeH~e, coo:r.~e.TCTBYIOT npHM-ePH? cepeAHHe 1-lH-~epsa:. 

i/ 11013 Me1\l~~ . c;:oceAHI-1MH JOYKaMH •. B o6nacTH BbJwe 20 K3B 3<!><!>eKT £(E) 
1'

1 
, ·~onp~~n~H /no, <tJO~MynaM pa60Tbl 1 ~1 I Ha ep3H_HKaJO~ee. 3.qecb YM~Hb-

' · weHI-ie HeHTPOHHOH nonRpH3aQHH f n (.E)_·., Ha6.(1JO.qaeMaf1 3HepreTH--: 

r;\ 
'\}' 

l 
·I 

YecKaR 3aBHCHMOCTb £(E) KaYec:reeHHo coo:rse~c:rsyen cyMMapHoMy 
3$$eKTy OT noCTORHHOrO nonRPH3aqHOHHOrO ceYeHHR pacceRHHR a~OJI, 
H : 3aBJ.1CR~ero OT 3Heprl-1H· no· 3·aKOHY 1/V nonRpH3ai.IHOHHOrO ceye- / 
H~R' nor J10~eHJ.1R' a Ill>Jl·. · a . 

B w11pOKOM .qHana3oHe 3HeprHHj o.qHaK6, nonRPH3aqHOHHOe ceYe-
HHe pacceRHHR MOmeT MeHRTbCR .qame npH nOCTORHHOM Ce4eHHH a8 . • 

no3TOMy Mbl nonom!-1nH aUOJI. KOHCTaHTOH nHWb B_ HHTepeane 2 38 -
s ' 1 K3B, 11 no MeTo.qy HaHMeHbWHX KBa.qpaJOB no.qorHanH napaMeTpbl 

¢lopMynbl I 1 0/ K .qaHHbiM e 3TOM y3KOM ·1-lHTepeane 3HeprHH. TaK. 61>1-
- ilH noilyYeHbl eenH4i-!Hbl . 

15. 
6 
t• 

. ~. . ' ... 

.. to - ' ! 
' . 

u· ~---~~·~-• _ .......... --+-..-+-m'""-'"''*'"'~-
t• • • : il 
·-· i! 
~ i \ ... i! 

'·' .:_./ ·'-· 

.·i ··\· 

'l 10 '100 . E,1<3B 

..... }. 

·'• 

'- i b . ' + •+t -- ---~ ~- - - 't + + . . . - I t 
·,1 J,D 

,., to~ :. t""ii' . E, aa 

Pnc. 2.. CeqeHue paccemtuH HeiiT- . Puc. 3'. 3lM;leKT nponycKaHHH ( 
. pqHo"B ~JiT~eM-7 _· B, saBHC~MOCTn OT J33iiiucHMOCTH OT 3Hepr~~ 
. 3HeprHR B naGopaTopHOH CHCTeMe:, HeilTpOHcJB: OTKPbiTble TQqKH -

. ~ . . . ' • ' . { . . ! ~ . -, - • . 

ToqKu -, ,n;aHHaH pa6oTa, ny1IK- nepBbiii: ._ p;eTeKTOP, .cruromHble -
THP .: .. .' ~eqeHHe no (j_)opMy-ne /1)(, : BTOpoii: geTeKor'op, nyHK~Hp -
mTpux-nyHKTHP - ceqetme 113 ( . nop;roHKa n_o· (j_)opMy-ne /:10/ 
B o6nac'l'n_, p ,-pesouaHca,_ s_amT_pu- .· -~. o6n~cTH 2 sB, .-; 1 K~,B •. , . 
xoBaHHaH nonoca - BKnap; s -
BOTIHbl ,ll;JIH 3HeprHH 100-400 K3B. 

·' 
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u~~.n. /0,5 K38/ 

c/n= fnf 7 c 7 

0,56.:t_0,08 6 

/l ,28.:t_0,231·10-2 

H 3HepreTH4eCKaH 3aBHCHMOCTb f(E), OOKa3aHHaR Ha PHC.3 nyHKTH
poM. 3KcnepHMetnanbHoe 3Ha4eHHe KoHci"aHTbl c/n 'O'i<a3anocb co
OTBeTCTey~~HM pac4eTy no ¢opMyne 191 c TeMnepaTypoH o6paa~a 
37 MK~ . 

~R.3Hepr~H BbiWe l K3B AOny~eHHe 0 OOCTORHCTBe nonRpH3a~HOH~ 
HOro Ce4eHHR pacceRHHR He HCOOI1b30Banocb, H u~OJI,(E) 6blnO onpe
AeneHO no ¢opMyne /10/ c yKaaaHHbiM 3Ha4eHHeM c/n. PeaynbTaTbl 
npeACTasneHbl Ha pHc.4. nonRpJ.13att.HOHHOe Ce4eHHe nHTHR;..] He no
Ka3biBaeT HBHOrO 3HepreTH4eCKOro XOAa, HO AeMOHCTpHpyeT CHnb
HY~ COHHOBY~ 3aBHCI-1MOCTb Ce4eHHH.pacCeHHHH BO seeM HCCneAOBaH
HOM AHana30He 3HeprHH HeHTPOHOB: KaK cneAyeT H3 ypaBHeHHH /// 
H /8/, Ce4eHHe KaHana CO COHHOM J =2-. npHMepHO B. 16 pa3 60nb
We ce4eHHR KaHana CO COHHOM J = 1- , 

s:OA 
I 

1.0 

... 
···H t f t ttH 

Pnc.4. llonnpn3a~noHHoe ce~eHne 
pacceHHHH Hefi~pOHOB-nHTHeM-7 
B 3aBHCHMOCTH OT. 3Heprnn. ... 

0,> 

I I &111111 

1& 10 10' 1or (,»B 

5. 'AHanH3 H o6cymAeHHe peaynbTaTOB npoBeAeM C HCOOnb30Ba
HHeM !l>opMyn 111-/81. HcXOAHbiMH 6y.QyT cnymHTb AaHHble, npe.QCTas-
neHHble Ha pHc. 2 · H 4 H 3Ha4eHHH Am1H (n, 7 Li) -pacceRHHH AIJH 
ABYX cnHHo~aHanos. nocneAHHe yme o6cymAanHcb a ni-1TepaType, 
OAHaKo ~enecoo6paaHo nony41-1Tb 1-1x 3aHoso, l-1cnonb3YH pe3ynbTaTbl 
HaCTOHIIIeH pa60Tbl 

a 8 = 1 , 06.:tO, 03 6, a~o.n.= 0, 56 .:tO, 08 6 /11 I 
COBMeCTHO C H3BeCTHbiMH AaHHbiMI-1 .QnH 

I 14/ + - . 4 /15/ 
bKor.= -2, l.:tO, 1 !I>M , (b+-b- )= :- ,5.:!:0,2 <JlM • /121 
Onep1-1pyR Aanee c AIJHHaMH pacceRHHH AnH ·cao6oAHOro HAPa 

(a= bA/(A+ 1)). . npeACTaBHM COOTHOWeHHR 161-18/ C COOTBeTCTBy~
IIIHMH 3KcnepHMeHTaiJbHbiMH pe3y11bTaTaMH 1111 .. 1121 B BHAe !I>YHK~HH 

y[La+ OT a.:._·, KaK OOKa3aHO Ha PHC.5, r.Qe Ka>K.QaH !I>YHKI..IHH o6oa-
Ha&eHa CBOHM CHMBOIJOM H COAepmJ.1T HHTepsan HeonpeAeneHHOCTH. 
.QaHHble .E.!!.S..2. onpeAenR~T Ha6op AIJHH (n, 7 Li ) -pacceHHHH · 

~+ = '-3,61,:t_0,07 !I>M, a_ = 0,8.:t_0,3 !I>M, 

XOpOWO corna~y~IIIHHCR C paHee HCOOI1b30BaHHbiMH Ha6opaMH B /5,6/. 

6 

Pnc. 5. Onpegenenne gnnH (n, 7 Li) -4 -2 o 2 Q.. ,... --- ."t"'~ 
-:-pacceHHHH rpaclJn~eCKHM MeTO,l\OM~·. .· 
0603Ha~eHHH OTBeqaroT COOTHO~ 
meHHHM: a

8
. - /7/, I H /, ajc0 p -

noJI · ·' /6/, /12/. a87.- ·/8/. /II/' 
a+=(a -a )= -(b -b ) - /12/. - +- s+ - .. · 

· Pe3ynbTaT /11/ .QnR ce4eHHH 
u (E) - H o no.'l. (E) HCKI1~4aeT 

s . s /3/ 
npe.QnomeHHbiH a TeopHH ea-
pJ.1aHT pacnonomeHJ.1R yposHeH oT-

Q:t 
-2 

rs . -~ 
na.,Cl>.:. 

PHI..IaTenbHOH 4eTHOCTH n~THH-8 
HenocpeACTBeHHO e6nH3H (n, 7 Li) -nopora. TaKoe nonO>KeHHe ypbe
HeH npHseno 6bl K CYIIIeCTBeHHO 6onbWJ.1M 1 4eM Ha6n~AaeMble, eenJ.14H.;. 
HaM Ce4eHHH ano.n. H a

8 
J.1 K HX 3aMeTHOH 3HepreTH4eCKOH aa-s . . 

BHCHMOCTcH B HHTepsane 3HeprHH AO 100 K3B. 
K npoTJ.1Bbpe4H~ c pe3ynbTaTaMH AnR 1:e.4eHHH a 8 I pH C. 21 "'· 

a~o.n. . lplo1C. 4/ BeAeT J.1 HCOOJJb30BaHI1e. pe30HaHca C 3HeprHeH E 0 . 

=·0,71 M3B (J 11 =2-) 1-1 WJ.1PHHOH f' = 1,8 M3B, npeAIJomeHHoro a161 

AnH onHcaHHR An11H pacceHHHR. TaK, Hanp~<~Mep, sKnaA a a8 co
cTasnR~IIIeH a 

8 
(2) 6yAeT TOr ..Qa 1 , 25 6 npH 100 K3B H. B03pa~TeT 

AO 1,55 6 np11 400 K38. 
06pa6o'TKa .QaHHbiX no MeTOAY HaJ.1MeHbWHX KSa.qpaTOB. C HCOOnb30-

BaHHeM np~<~Be.QeHHbiX BbiWe !l>opMyn R ~MaTpH4HOH Teop~<~H no~a3ana, 
4TO peaynb.TaTbl HaCTORIIIeH pa60Tb1 xopowo ·onHCbiBa~TCR, ecn11 AO
nycTHTb'CYIIIeCTBOBaHHe B JlHTHH-8 cneAYIOIIIJ.1X yposHeH OTPH~aTenb-
HOH 4eTHOCTH: · 

E 
0 

(J17 =2-:-) = 1 , 202:0,06 M3B, 

E
0 

(J11 =C)= 1 , 5.:!:0, 6 M3B, 

r 2 =· 2:2±0, 1 M3B 

y 2 = 2~4.:!:.1 M3B. 

TaKtte ypOBHI-1 AOnmHbl 6b1Tb OAH04aCTJ.14HbiMH, OOCKOnbKY BHrHepOBCKHH 
npeAen AnR npHBeAeHHOH wi4pi1Hbl s nHTHH eCTb y!. =. 4, 2 M3B /npH 
HCOOnb30BaHHOM 3Ha4eHHI1 a ~4,22 !I>MI. npeo6naAa~~HH BKnaA B ce-
4eHHe AaeT KaHan co COHHOM r. BKnaA y.pOBHR. 1- He npesblwaeT. 
0,03 6, 003TOMY nocneAHHH.MOmHopaccMaT.pHBaTb tt·KaK HeKHH 3!1>
!l>eKTHBHbiH, He06XOAHMbiH B O.CHOBHOM AIJR OOHCaHHR AJ11-1Hbl a_ • . 

TaKHM o6pa3oM, cornacHo pe3ynhTaTaM AnR ce4eHHH pacceRHHR 
s -sonHOBbiX He.:iTpOHOB I En ~ 400 K3B/, s6nl-1311 3HeprttH_ 3, 21 M3B 
/pHc.ll .qonmeH pacnon,araTbCR.YPOBeHb CO COHHOM 2-.8 aHanH3e 
AaHH'bi'X np11 BbiCOKHX 3HepntRX /O,J < Eri < 8 M3BI 141 nepsbl.:i yposeHb 
c J 17=2- AaH np11 3HepntH so36ymAeHHR 4, 57 M3B c WHPHHOH r. 2

, npe
BbiWa~llleH npeAeR< y! · . 04eBHAHO 1 4T0

8 
AIJR .YT041;ieHHR nonomeHHR· 

ypOBHeH OTptt~aTenbHOH 4eTHOCTH B Li. OOMHMO HOBbl~ OOObiTOK 
coaM·ecTHoro aHan~<~aa. scex .qaHHbiX, menaTenbHbl .c~ononHHTenbHble, 
oco6eHHO nonRpH3a~HOHHbie 3KC(1eplo1MeHT.I>I .np11 3Hepn1H En>400 K3B: 

'"{ 



Ba1;1,qy nnaaHoro XOAa ceyeHI1R cr ~ 11 n'oAaanRJO~ero· BKnaAa 
KaHana co cni1HOM 2- B03MO>KHq 11 6onee npocToe on11'caH11e B3ai1MO
AeHCTBI1R ·s -aonHOBbiX H~HTpo~oa c n11'T11eM.:.7 8 · paMK:ax Teop111-1' 
3¢l¢leKTI1BHoro paA11yca. TorAa 3HepreTI1YecKafl aaa11c11MocT:b ceYe
HI1R onpeAenReTcR ¢lopMyno~ · 

cr8 = 4rrlg:. (1~<-- al+ + ~- r0k2)2 +k2] +&_a,: l, /13/ 

rAe a+ -. An11Hbl pacceRHI1R, r O - 3¢l¢le.KT11BHbiH-' paA11YC. B KaHane 
co CnHHOM 2-.noArOHKa, noKa3aHHaR Ha PHC.2 nyHKTI1POM,''COOTBeT
CTByeT napaMeTpaM ·a+= -3,6.:!:_0,07 ¢lM, a..;.='0,8£0'~3 <!lM 111 r~l~ 
= 1 + 1 ¢lM. CoOTBeTCTBYJO~aR ¢l113114eckaR HHTepnpeTa411R ,: 1T. e. 06'bRC

HeHHe OTPI14aTe1lbHOro 3HaKa A1111Hbl pacceR.HHR 6ea. ¢leHo'MeHOilOrr:.t- , 
Yec.Kor'o a8eAeHI1R pea~>HaHca, n'peAcTaBilRila 6bi:HecoMHe'HHbrH' 11HTe.:.. 
pee:· "'' · '''· 

··:· t • •I .'-\i·,. ; 

B aaKilJ04eHI1e npi1RTHO Bbl~pa311Tb 6naroAaP.HOCTb, H.M.¢lpaHKy aa., 
nOAAep>KKy 3Kcnepi1MeHTOB, .. 1;. C .ActJaHacbeBoH_,. M. 6. 6y,HI1_Hy~ C, H. H_ero
aenoay ,; .·6. ~.· POA110Hoay . 11 M. C. Raa114KOH a a noMo~b. np11 BbrnonHeHI111 
pa6oTbr. 
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Arx!llmi.feHKOB B.rr. H p;p. CIIHHoaa.~r gaaHCHMOCTb. 
ceqeHHH pacceHHHH .~rp;poM 7 Li s -BoJIHOBblX HeHTPOHOB 

P3-81-371. 

Ha Hei!TpOHHOM cneKTpoMeTpe HMTIYJihCHoro peaKTopa HBP-30 
H3MepeHo ceqeHHe pacceRHHH .!ip;poM 7Li HeHTPOHOB C 3HeprHeH 
2-80 K3B. B OllbiTe C llOJIHPH30BaHHbWH HeHTPOHaMH H llOJIHPH30BaHHOH 
MHmeHbJO JIHTHH onpep;eneHo noJIHPH3~HOHHOe ceqeHHe B p;HanaaoHe 
2 3B - 1 00 K3B •. 3KcnepHMeHTaJibHbie pe3yJibTaTbl npoaHaJIH3HPOBaHbi 
a paMl<ax npo6JieMbl c~ecTBoaamm a 8Li ypoaHeif oTpiu~aTeJihHOH 
qeTHOCTH. 

P a6oTa BblllOJIHeHa B Jia6opaTopHH aei!TpOHHOH !l~H3HKH Oill:!H., 

npenpMHT 06~HeHH0.:0 MHCTMTYTa .RAePHWX M CcneAOBaHMii. Jly6Ha 1981 

Alfimenkov V ."P. et al. . Spin Dependence of 
s ·-Wave Neutron Scattering Cross Section by 7 Li 

P3-81-371 

The. cross section for neutron scattering by 7 Li ·nuclei 
was measured.at the IBR-30 reactor in the energy region up 
to 80 keV. In the experiment with polarized neutrons and po
larized Li-target there was determined the polarization cross 
section in the energy interval 2 eV- 100 keV. Experimental 
results were analysed in the frame of the problem of existence 
of odd parity levels in 8 Li. . 

The investigation has been performed at the Laboratory 
of Neutron Physics, JINR~ · · 

Preprint of the Joint. Institute for Nuclear Research. Dubna 1981 
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