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~ 1. nepcneKT~Ba ~Cn011b30BaH~R 11~T~R-6 B 6YAY~~X TepMORAep-

: 

HWX 3HepreT~4eCKHX peaKTOpax-pa3MHONHTe11RX Tpe6yeT nOBhlWeHHR 
T04HOCT~ HeRTpOHHWX Ce4eHHR ~ 6onee rny60KOrO nOHHMaH~R Mexa

HH3Ma 838HMOAeRCTBHR HeRTpOHOB C 11~THeM-6. 
npH 3Hepr~~ AO -3 M38 SABCb cy~eCTBeHHW ABa np04ecca: ynpy

roe pacceRH~e 6 Li(n,n) 6 Li ~ peaK4~R 6 Li(n, t) 4 He. Cna6biM paA~a
l.\~OHHhlM saxsaroM s 6onbw~Hcrse cny4aes MONHO npeHe6pe4b. RAPO 
6 Li HMeer nonom~renbHY~ 4eTHOCTb, no3TOMY MeAneHHwe s-sonHo
swe HeRTpOHhl MoryT sos6ymAaTb s n~T~~-7 yposHH nonom~TenbHO~ 
4eTHOCT~. 0AHaKO 3HepreT~4eCK8R 38B~CHMOCTb He~TpOHHhlX Ce4e
H~~ 11~T~R-6 He npORBJ1ReT RBHO~ pesoHaHCHO~ CTPYKTYPW sa ~c
K11KJ4eHI-1eM xopowo I-13BeCTHoro p -pesoHaHca np~-1 3Hepr1-1~ 250 K3B. 
0H COOTBeTCTByeT ypOBH~ OTPI-1l.\BTe11bHO~ 4eTHOCTH J
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PHc. I • CxeMa ypoBHe:H H.o;pa 
7Li 

""COrJiacHo pa6oTe It!. CrrpaBa -
3HeprHH ITOpOrOB COOTBeTCTByro
mHX KaHanoB peaK~H:H, cneBa -
ruKana KHHeTH~eCKOH 3HeprHH B 
CHCTeMe ~eHTpa Mace C OTC~e
TOM OT HeHTpOHHOrO rropora. 

aKTHBHO ~3y4an~cb. Pa6oraM~ 

nocneAHero speMeHI-1 
12

•
3

•
41 

sa
MeTHO nononHeHa ~H$OpMa4~R no 
He~TPOHHWM AaHHhlM n~T~R-6, co
AeplKa~aRcH s o6sopax 15 •

61
. 0AHa

KO pacCeRHHe He~TpOHOB 11~T~eM-
6 ocranocb ~3y4eHHhlM cna6o. 
HssecTHW n~wb pesynbrarw Aas
H~X HSMepeH~~ A~$$epeH4~aJ1bHhlX 

ce4eH~~ pacceRH~R s pa6orax
171 

~~ 8~ Koropwe) KaK yme 6wno 
OTMe4eHO s 16 , He cornacy~TCR 
APYr c APYrOM np~ 3Hepr~~ Hl-1-
me 100 K3B. 

B HacroR~e~ pa6ore HSMepeHo 
nonHoe ce4eH~e pacceRH~R a HH
repsane 3Hepri-1~ 0,6-80 K3B 
c T04HOCTb~ 3%. PesynbTaTw 
npoaHaJ1H31-1POBaHhl COBMeCTHO C 
AaHHWMI-1 no nonHOMY ce4eHI-1~/9/ 
H Ce4eHI-1~ peaK4H~ 141 A11R YT04-
HeH~R CBeAeH~~ 0 B036YNAeHHhlX 
YPOBHRX Rgpa 7 Li, B 4aCTHOCT~, 
o6 yposHRX nonom1-1renbHO~ 4er-



2. M3MepeHHR swnonHeHw no MeTOAY speMeHH nponeTa Ha HM
nynbCHOM peaKTope M&P-30 npH ero pa6oTe KaK B peaKTOpHoM, TaK 
H e 6ycTepHOM pemHMax. PemHMbl pa3nH4aiOTCR AnHTenbHOCT biO Hei:iT
pOHHOA BCnWWKH H COOTBeTCTBeHHO 3HepreTH4eCKHM paspeWeHHeM 
Hel:iTpOHHOro cneKTPOMeTpa.Mcnonb3oeanacb nponeTHaR 6asa 500 M, 
Ha KOTopoA pacnonarancH c~HHTHnnR~HOHHwA AeTeKTOp 6onbworo 
o6beMa/lO~ MeTOA H3MepeHHI:i 6bln OTHOCHTenbHbiM: Ce4eHHe onpeAe
nRnOCb OTHOCHTenbHO Ce4eHHR pacceHHHH Hel:iTpOHOB nHTHeM-7, H3-
BeCTHOrO H3 pa6oTw110~ MccneAyeMwR H KanH6poeo4HWA o6pas~w yc
TaHaBnHeanHcb B BaKyyMHPOBaHHOM KaHane AeTeKTOpa noo4epeAHO. 
ny40K Hel:iTpOHOB HMen AHaMeTp 150 MM npH AHaMeTpe o6pa3~0B 
180 MM. 06pa3~W 6wnH ynaKOBaHw B OAHHaKOBWe KOHTel:iHepw C nae
CaHOBWMH CTeHKaMH TOn~HHOI:i 15 MKM. MexaHH4eCKaR o6pa6oTKa H 
ynaKOBKa o6pa3~oe ocy~ecTBnRnHCb e 6oKce c renHeeoA aTMOC$e
poA. Mx xapaKTepHCTHKH AaHw e Ta6n.1. 

Ta6mu-1a I 

06pa3el.\ 06ora~eHIIe Bee, n6, 1022 n7' 1022 
r H!J./CM2 H.!J./CM2 

---
Li-6 90,9 51 ,05 I ,627 0,165 
Li-7 96,3 45,95 0,047 I ,353 

CornacHo nacnopTy roc$OHAa cTa6HnbHWX H3oTonoe CCCP cyMMap
Hoe KOnH4eCTBO npHMeCHWX 3neMeHTOB /B OCHOBHOM Kanb~HR H KpeM
HHR/ He npeewwano 0,1% e o6pa3~e nHTHR-6. 06pa3e4 nHTHR-7 6wn 
npHrOTOBneH H3 XHMH4eCKH 4HCTOro nHTHR, HCnOnb30BaHHOrO B/lO~ 

npHMep annapaTypHWX cneKTpOB Hel:iTpOHOB, pacceAHHWX pa3nH4-
HWMH o6pa3~aMH, nOKa3aH Ha pHC.2. ~HpHHa KaHana BpeMeHHOrO aHa
nH3aTopa paBHAnacb 4 MKC, A~bHOCTb HeATpOHHbiX BCnbiWeK -
4,5 MKC, HX 4aCTOTa- 10 2 c-1.BpeMA H3MepeHHR COCTaBnRnO 10 4 
AnA KamAoro cneKTpa. B HeATpOHHOM ny4Ke nocTOAHHO HaXOAHncA 

'6opHbiA $HnbTp Anl'l noAaBneHHA pe~HKnH4eCKHX HeATpOHOB. Ha cneKT-
pe BHAHW Ha4anbHaA raMMa-ecnWWKa yCKOpHTenA, pe30HaHCW nHTHA-6 
H nHTHA-7 npH 3HeprHH ~250 K3B H PAA npoeanOB H3-3a HanH4HA 
B ny~Ke KOHCTPYK~HOHHWX MaTepHanoe. & 

CornacHo pac4eTy $OH e H3MepeHHAX c o6pas~aMH LiAonmeH 
6wTb Ha 5%+25%/npHE=15-80 K3B/ewwe $OHoeoro cneKTpa,nony4eH
HOro C nyCTbiM KOHTel:iHepOM.3TO CBA3aHO C HanH4HeM B ny4Ke sa
na3AWBaiO~HX Hel:iTpOHOB AeneHH~ H 6wCTPWX Hel:iTpOHOB BO epeMA 
nnaeHoro cnaAa peaKTHBHOCTH 6ycTepa.0AHaKo AhR npHHATOro MeTo
Aa OTHPCHTenbHWX H3MepeHHI:i C 3KBHBaneHTHWMH no pacceAHHIO o6-
pa3~aMH Cy~eCTBeHHO TOnbKO a6COniOTHOe pa3nH4He ¢0HOB,KOTOpOe 
e AaHHOM 3KcnepHMeHTe He npeewwano 3%/o4~HKa nony4eHa H3 H3~e
peHHA C pe30HaHCHWMH $HnbTpaMH/. no3TOMY H3MepeHHe C nyCTWM 
KOHTeAHepoM Hcnonbsoeanocb npH o6p?60TKe e Ka4ecTee ¢pHoeoro. 

2 

I 

I 

~J. .. 

N105 [~' 
~ 

101. 
".~=!. 

0 •• 

1- • -r 

., ... 
o••li~'':a:~a:a:,o., 

1J 
'• . ""'n::,:::::::,.;:s,.~ .•• 

0 
0

o"•".o:: .. :i''o o,o~.,_ ·~ .... ,ooo""t-:.o ............. ::•:.. ............ . 
II' 
'. Eoo 250 86 36 6 

.l___L___L_-'-----'-~_L____.L~-'---'--'-----'--''----'-.-i-'---'--'---'----..L-'--'-J 
10 20 30 40 50 60 70 80 90 100 110 120 130 140 

PIIc. 2. AnnapaTypHbie cneKTpbi HeHTPOHOB, li3MepeHHbie no 
epeMeHl! nponeTa: OTKpbiTbie TO'!Kll - o6pa3el.\ Jll!Tm''!-7, 
C!lJlOIUHble TO'!Kll - Jll!Tl!H-6, Hl!)KHH..fl Kpl!Ba.fl - nyCTOH KOH
TeHHep. ITo OCll a6CI.\l!CC - HOMep KaHana aHaJIH3aTopa, TIO 
OCll op,D;l!HaT - 'il!CJlO OTC'!eTOB Ha KaHaJI /B JlorapH!pMl!'!e
CIWH rnKane/. UII¢paMl! yKa3aHa 3Heprl!H HeilTpoHoB B K3B. 

0THOWeHHe ce4eHHI:i HCCneAyeMoro, a( 6 Li) 
1 

H 3TanOHHOro, a(
7
Li), 

o6pas~oe nony4anH no ¢opMyne 

a ( 6Li) N( 6 Li) n 7 ( 'ILi) ll-[ n 7( 6Li) In/ Li) ][N( 
7 Li) /N(

6
Li) ]l. K 

-:(?Li) = - N(7 Li) . -~·~(s~i) .ll-[ n
6
( 7L~)~~~(i3~~)-ll~(6 L;) ~~(?~-:)~]~-

rAe ll COOTBeTCTBYIOT BeJli-141-!HaM, np~>~BeAeHHbiM B Ta6n. 1; N(
6

Li) 1-1 

N( 7 Li) - 4HCna OTC4eTOB aHaJ1!>13aTopa AnH COOTBeTCTBYIO~I-IX o6-
pa3~0B /nocne Bbi4~>~TaHHH ¢oHoe/ 1-1 K: 1/[(1-ll 1)(1- 0 2)] - nonpa
B04HwA ¢aKTop Ha norno~eHHe nepBH4Horo ny4Ka (ll 1) ~>~ Ha norno
~eHHe Hel:iTpOHOB o6pa3~0M nocne pacceHHI-IH (JI2). nonpaBKa T1 2 6onee 
cy~eCTBeHHa, 4eM!!

1
, BB~>~AY 60JlbWOrO Al-laMeTpa o6pa3~a. 0 Macw

Ta6e nonpaBOK 1-1 I-IX 3aBHCI-1MOCTH OT 3HeprHH Hel:iTpOHOB En MO)t{HO 
CYAHTb no Ta6n.2, COCTaeneHHOI:i Ha OCHOBaHHH pac4eTa no ¢opMy
naM ;n1/ 1-1 /n2/ /eM. npHnomeHHe/. 3Aecb me COAepmHTCR sepxHHH 

:~ 



o~eHKa nonpasoK IT¢ ~3-3a pa3n~4~~ $OHOB. 0Ha He BHoc~nacb 
s pe3ynbTaT, HO 6wna y4TeHa s sen~4~He norpewHocT~ ce4eH~~. 

En, K3B 

0,7 
2,0 
6,0 

20 

En, 
K3B 

60 

0,69 
0,79 
0,93 
I ,0 
1,3 
1 '8 
2,5 
3,4 
4,6 
6,2 
8,2 

10,5 

~En, 
K3B 

0,06 
0,05 
0,08 
0,1 
0,2 
0,3 
0,4 
0,4 
0,7 
0,9 
1,0 
I ,2 

!11' % 

4,6 
3,0 
I , 5 
0,9 
0,5 

an, 
6' 

0,73 
0,74 
0,73 
0,72 
0,70 
0,71 
0,69 
0, 71 
o, 71 
0, 70 
0,73 
0,70 

~an, 
6 

0,03 
0,03 
0,03 
0,03 
0,02 
0,02 
0,02 
0,02 
0,02 
0,02 
0,02 
0,02 

rr2' % 

II 

Ell! 
K3tl 

13, I 
16,0 
19,0 
22,3 
26,5 
32,0 
38,5 
45,0 
52,0 
59,5 
66,5 
80,0 

7 
4 
2 
I ,3 

~EJ.l, 
K3tl 

I ,4 
I ,5 
I , 5 
1,5 
2,0 
3,0 
3,5 
3,0 
4,0 
3,5 
3,5 

10,0 

Ta6mm;a 2 

IT¢, % 

I ,0 
I ,0 
I ,0 
2,0 
3,0 

Ta6mr11a 3 

an, 
6 

0,71 
0,70 
0,73 
0,72 
0,74 
0, 73 
0,73 
0,74 
0,75 
0,75 
0,78 
0,84 

~an' 
6 

0,02 
0,02 
0,02 
0,02 
0,02 
0,02 
0,02 
0,02 
0,02 
0,02 
0,03 
0,04 

nocKonbKY reoMeTp~~ ~ xapaKTep~cT~K~ AeTeKTopa, a TaKme 
ce4eH~e norno~eH~~ He~TPOHOB n~T~eM-6 ~3BeCTHbl, HeonpeAeneH
HOCTb pac4eTHWX nonpasoK BHecna Many~ AOnonH~TenbHY~ norpew
HOCTb: ~1% np~ 3Hepr~~ ~1 K3B, rAe nonpasKa MaKc~ManbHa. Pe-
3ynbTaTw ~3MepeH~~ Ce4eH~R pacce~H~~ HeHTpOHOB n~T~eM-6 npeA
CTasneHW B Ta6n.}. B Ka4eCTBe OW~6K~ yKa3aHa C~CTeMaT~4eCKa~ 
HeonpeAeneHHOCTb, CB~3aHHa~ B OCHOBHOM C norpeWHOCTb~ Ce4eH~~ 
~cnonb3osaHHoro o6pa3~a-cTaHAapTa n~T~~-7. CTaT~CT~4ecKa~ 

ow~6Ka ~3MepeH~~ He npesocxoA~na 1%. Bw6op n~T~~-7 B Ka4eCTBe 
cTaHAapTa 6wn o6ycnosneH nopa3~TenbHoA cxomecTb~ ce4eH~~ a(7LO 
~ a( 6L0 ,4TO cy~eCTBeHHO ynpOCT~no y4eT $OHa np~ o6pa60TKe 
pe3ynbTaTOB ~3MepeH~~. 

4 

3. Ce4eH~e pacce~H~~. KaK cneAyeT ~3 Ta6n.3, nocTO~HHO 
np~ 3Hepr~~ Hei:\TpOHOB H~me 10 K38. no3TOMY MOlliHO ~cnonb30BaTb 
HaHAeHHOe 3Ha4eH~e 

an( 6Li) = 0,72.-:!:,0,02 6 i21 

cosMeCTHO c AaHHWM~ o An~Hax pacce~H~~ An~ yT04HeH~~ 3as~c~~~x 
OT cn~Ha An~H ~6 Li) -pacce~H~R. BB~AY c~nbHoro norno~eH~~ HeAT
poHoB n~T~eM-6 s o6o~x cn~Hoswx KaHanax An~Hw pacce~H~~ 
a+ (J = 3/2) ~ a- (J = 1/2) KOMnneKCHbl. CooTBeTCTBY~Ll\a~ npo~egy
pa onpegeneH~R An~H pacce~H~R ~3BeCTHa. Ee. pe3ynbTaT npegcTas
neH Ha p~c.3. 3gecb ~cnonb3osaHw non~p~3a~~OHHwe AaHHwe gn~ 
pa3HOCT~ An~H (b3~ 2 - bij2 / 31 ,nepec4~TaHHble An~ cso6ogHoro ~A
pa, ~ KorepeHTHaR An~Ha aKor 1111*. MH~MaR 4aCTb gn~H pacce~
H~R onpeAen~nacb no ce4eH~~M nornoll\eH~R a t;2 ~ a1; 2 ~3 pa6o
Tbi131 cornacHo onT~4ecKoA TeopeMe. TaKoA pac4eT Aan cneAY~Ll\~A 
Ha6op An~H (n6 Li) -pacce~H~~: 

a 112 

a;/2 

14,00.-:!:,0,061 - il0,53.-:!:,0,021 <!>M, 

10,65.-:!:,0,031 - il0,07.-:!:,0,01l <!>M. 
131 

Pe3ynbTaTbl 121 ~ 131 cornacy~Tc~ c paHee nony4eHHbiM~ s 171
, 

HO ~Me~T MeHbWY~ norpewHOCTb. Cy~ecTBY~~~e AaHHwe no yrnoswM 
pacnpeAeneH~fiM pacce~H~R HeHTPOHOB cnesa 171 ~ cnpasa 181 OT 
pe3oHaHca 250 K3B no3BOnR~T oueH~Tb sen~4~HY An~Hw pacceRH~R 

a~12 B :noR o6nacT~ 3Hepr~i:1. P-sonHosoi:\ pe3oHaHc 250 K3B ~Me
eT ITOJ1HWH MOMeHT J= f+j=5/2 ~ ~HTep$ep~pyeT B A~$¢epeH~~anb
HWX Ce4eH~RX C KOMnOHeHTOi:\ noTeH~~anbHOro pacce~H~~ B &-son
He CO 3Ha4eH~eM Cfl~Ha KaHana j=3/2, no ¢opMyne ln31 np~nome
H~~ HaM~ 6bln~ nony4eHbl 3Ha4eH~R a ~/2 I E n "' 1 00 K3BI=IO, 93+ 

+ -+0,301¢M ~a 3; 2 IE n"' 600 K3BI = 11+0, 11 ¢M, Mano oTn~4a~~~e-
CR oT 131. non Hoe ce4eH~e an (E) TaK>Ke cna6o 3as~c~T I eM. H~>Kel 
OT 3Hepr~~. TaK~M o6pa30M, MOlliHO cgenaTb BWBOA 0 TOM, 4TO 

PHc. 3. OrrpegeneHHe gnHH n 6Li 
pacceHHHfl rpacpH<IeCKHM MeTO,[(OM. 
0603Ha'!eHHH Ha OCHX COOTBeTCT
BYIOT p~aJ1bHbiM 'laCTHM ,[(J1!1H pac
CeHHHfl ,[(J1H CB060,[(HOf'O H,[(pa. 

/11/ Hcrronh30B aHLI faHHbie: a KOf' 
(bt12 -b1;2) 13 , an/HaCTOH!IjaH 
pa6oTa/. 

/'[Re c. 

<!>H 

*Pa6oTa/ll/ COAepm~T peaynbTaT An~ CB060AHOrO RApa 6e3 yKa-
3aH~R ow~6K~. B nocneAYDLL\eM aHan~3e np~H~To ,KaK o6w4HO, 4TO 
norpeWHOCTb aKOf' MeHbWe, 4eM Y an 

5 
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PHc.4. CeqeHHe pacceHHHH an(E) B 3BBHCHMOCTH OT 3Hep
~~H:TpOHOB B na6opaTopuoH: cHcTeMe. CnnotliHbie TOQKH 
AO 80 K3B - ABHHBH pa60TB, OTKpWTWe TOQKH - H3 pa6oT/4/ 

/9/ 
H · PB3J1HQHbie KpHBble ODHCBHbl B TeKCTe. 

6 . 
c~nbHa~ cn~Hosa~ 3as~c~MOCTb AD~H (n, Li)-pacceRH~R coxpaH~eTCR 

go 3Hepr~~ He~TpoHoB ~1 M3B. 

4. 6onbwoe ce4eH~e nornoQeH~R Tennoswx He~TPOHOB n~T~eM-6 
4acTo o6bRCHRIOT I eM. , Hanp~Mep, pa6oTbl /2,6, 7 I I sn~RH~eM oT
P~4aTenbHOro no OTHOWeH~IO K He~TpOHHOMY nopory YPOBHH 
c 3Hepr~e~ so36ymgeH~R E *::: 6, 6 M3B ~ cn~HOM Jrr =112..-.TaKoro ypos
HR HeT HB CXBMe p~C. 1 S T. K. B gpyr-~X peaKL\~RX, ~ B 4BCTHOCH1 
s o6paTHo~, 4

He(T,n) Li 113~oH He 6wn o6HapymeH. AononH~Tenb
HYIO ~H$OpMa4~10 no 3TOMY BOnpocy B03MOlKHO nony4~Tb ~3 3HepreT~-
4eCKOrO XOAB Ce4eH~~ S-sonHOBOrO B3B~Moge~CTB~R He~TpOHOB 
c n~T~eM-6 s w~~oKoM ~HTepsane 3Hepr~~. 
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6 141 En ,KJB 
PHc.5. CeqeHHe peaK~HH L1~,a)T B 3BBHCHMOCTH 
OT 3HeprHH HeiJ:TpOHOB B Jia6opaTOpHOH CHCTeMe. Pa3JIHQ
HWe KPHBWe ODHCBHW B TeKCTe. 

C 3TO~ 1.\eflbiO 6wn swnOnHeH BHBfl~3 He~TpOHHWX ABHHWX, B co
CTBB KOTOpbiX BOWn~: Ce4eH~e pacceRH~R an (E) HaCTORIJle~ pa6o
TW lp~c.4/, ce4eH~e peaK4~~ aa(E) 

141 lp~c.51 ~ nonHoe ce4e-
-----;g; -----

H~e at (~) • lt13 pa3HOCT~ at- aa 6binO nony4eHO ce4eH~e pac-
ceRH~R np~ 3Hepr~~ BbiWe 100 K3B, nOKB3BHHOe Ha p~C. 4 /np~ 3T~X 
3Hepr~RX Ce4eH~e pacceRH~R CTBHOB~TCR AOM~H~PYIOI!l~M npOL\eCCOM: 
an ~ 2/3 at I. YKa3aHHble gaHHble ~MeiOT BbiCOI<YIO 12-3%1 T04HOCT b. 

AnR swgeneH~R BKnaga s-sonHw B ce4eH~Rx Tpe6osanocb Ha
gemHo swgen~Tb p-sonHoso~ peaoHaHc 250 K3B. KaK cnegyeT ~3 
cxeMw p~c.1, cnegosano OlK~AaTb ~HTep¢epeH4~~ yposHe~ c 3Hep
r~RM~ E* = 7, 46 ~ 6, 68 MaB, o6naABIOill~X og~HaKOBbiM~ I<BaHTOBbiM~ 
4~cnaM~. no3TOMY nepsoHa4anbHO 6wna npegnp~HRTa nonwTKa ~c
nonbaosaTb ABYXYPOBHeBw~ ¢opMan~3M ADR on~caH~R Ce4eH~~ B6n~3~ 
pe3oHaHca 250 K3B IE*= 7,46 M3B/. Pe3ynbTaT oKa3ancR oTp~-
1.\BTenbHwM: np~ 3Ha4eH~Rx napaMeTpos yposHR 6,68 M3B, ~asecT
HbiX ~3 /lSI, BBegeH~e lo1HTep¢epeH4~~ ~CKDI04Bfl0 B03MOlKHOCTb OAHO
BpeMeHHO~ nogrOHK~ 3KCnep~MeHTBflbHbiX 3HB48Hio1~ an ~ aa B6n~3~ 

pe30HBHCB 250 K3B. 

7 



nocneAYD~~H aHan~3 AaHH~X 6~n npoBeAeH· B OAHOypOBHeBOM 
np~6n~meH~~ .. R-MaTp~4HoR Teop~~ 1121 c ¢eHoMeHonor~4ecK~M on~
caH~eM 3HepreT~4eCKOH 3aB~C~MOCT~ S-sonHOB~X Ce4eH~H: 

2 rn[rcos¢-2(E,.\+~>.(E)-E)sin2¢] 2 . 2 
a =rrA -----------------+4TtA sm ¢+0,72+y·E; /4/ 

n (E ,.\ + ~ ,.\ (E) -E) 2 +r 2 I 4 

2 rnra 149.5 -
a =rrA ----------+-----=--0,025+.B·vE; /5/ 
a (E,.\+~,.\(E) -E) 2 + r 2/4 yl02 .E 

at=an +aa. 
3AeCb 3Hepr~fl E Bblpa>KeHa B K3B, An~Ha BOnHbl A - B eA~HI1~ax 
1o-12 cM, no3ToMy ¢opMyn~ AaDT ce4eH~R a 6apHax. Pe3oHaHCH~e 

4neH~ onpeAenHDTCH xapaKTep~cTI1KaMI1 ypoBHH 7,46 M3B np~ Hyne
BOM 3Ha4eH~I1 napaMeTpa rpaH~4H~X ycnos~R Be a s~pameH~I1 Anfl 
CAB~ra ypoBHH: ~(E)=-2:y 2(S-B~.BTOPOH 4neH B /4/- cna6oe p-

c c c c' 

aonHosoe noTeH~~anbHoe pacceHH~e, onpeAenReMoe ¢a3oR ¢ = 
= kRn- arctgkRn, rAe Rn- paA~YC KaHana pacceHH~H. TpeTbe 
cnaraeMOe B /4/ - OCHOBHaR, nOCTOHHHafl KOMnOHeHTa ~3MepeHHOrO 

a AaHHoR pa6oTe ce4eHI1H an (6 Li) , 11 nocneAHee cnaraeMoe - Ma
naH KOMnOHeHTa Ce4eH~fl paCCeHHI1fl, B~6paHHafl n~HeRHO 3aBI1CH~eR 

oT 3Heprl1~ c K03$$~~11eHTOM nponop~~oHanbH?t/~ y.~ B ¢opMyny 
I 51 BXOAHT s - sonHosoe ce4eHI1e B~Aa 1/ v E , nocTOHHHaH OTP~

~aTenbHaH cnaraD~aH /conyTCTBYD~aR cornacHo 1141 TaKOMY ce4e
HI110/ 11 4neH C K03$$11~~eHTOM nponoplji10HanbHOCH1 ,8, on~Cb1Bai0~11H 

oTKnoHeH~e oT 3aKoHa 1/yE. Ben~4~Ha - 0,025 6 6~na pacc4~TaHa 
c ~cnonb30BaH~eM 3Ha4eH~R nonflp~3a4~0HHoro ~ nonHero ce4eH~R 
norno~eH~H B TennosoR T04Ke. B nocneAHeM 4neHe ¢opMyn~ /5/ 
cor nacHo pa6oTe 1141 .B <0, ecn~ OTKnoHeH~e en aaKoHa 1/v csR
aaHo C ypOBHeM np~ OTp~tjaTeJlbHOR 3Hepr~~ HeeiTpOHOB, ~ ,8> 0 
Anfl YPOBHeR np~ nonom~TeJlbH~X 3Hepr~RX. napaMeTp~ ¢opMyJl /4/, 
/5/ 6~n~ onpeAeneH~ ~3 noArOHK~ K yKa3aHH~M s~we 3Kcnep~MeH-

/2 9/ 
TanbH~M AaHH~M np~ pa3n~4HOM s~6ope w~poKo ~cnonb3yeM~x/cM. ' I 
3Ha4eH~R paA~ycos KaHanoe Rn ~ Ra. Pe3ynbTaTbl npeACTasneHbl B 
Ta6n.4. 

Ta6mm;a /+ 

Rn Ra E,.\ y~ d r n (E P) ra(EP) ,B .1Q3 V: y .1o4 

¢M ¢M K3B K3B K3B K3B K3B 6· I<3B- 2 6. K3B -1 

3,88 2,5 -1837/14/ 1161/8/ 410/4/ 101 39 2,0/2/ -1,6/2/ 

3,88 4,2 -801/6/ 1106/8/ 22,8/3/ 96 37 2,2/2/ -1,6/2/ 

4,08 4,4 -625/5/ 930/6/ 22,3/3/ 93 36 2,2/2/ -1,8/2/ 
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~3 AaHHbiX Ta6n. 4 B~AHO, 4TO np~CYIJ.IaR R -MaTp~4HOMY ¢opMa
n~3MY HeonpeAeneHHOCTb B B~6ope paA~YCOB KaHanOB npaKT~4eCK~ 

He nosn~Rna Ha pe3ynbTaTbl Anfl UJ~pi1H ypOBHeH rn, ra ~ napa
MeTpOB ,8 ~ y. Baplo1aHT B TpeTbeH CTpoKe gan noArOHKy HeCKOnbKO 
ny4we /x2=259 np~ 188 T04Kax, a APYr~x'aap~aHTax x2=270-290/ 
~ peKoMeHAyeTcR Anfl np~nomeH~R. Hos~M eamH~M peaynbTaTOM aHa
nl1aa HBnfleTCR YCTaHOBneH~e nonom~TenbHOro 3HaKa K03$¢~4~8HTa 

,8, CB~AeTenbCTBYD~ee o6 OTKnOHeH~~ Ce4eH~R peaK~~~ 6 Lifu,a)T 
OT 3aKOHa 1/v B CTOpOHY B03pacTaH~fl. 

B COOTBeTCTB~~ C nocneAH~M eap~aHTOM noArOHKI1 Ha p~c.4 ~ 5 
npeACTaeneHbl KP~Bble, o6o3Ha4eHHble ~~¢poR 1 . He6onbw~~Te-
MaT~4eCK~e pacxomAeH~H Kp~e~x c 3Kcnep~MeHTOM a o6nacT~ peao
HaHca, no-B~A~MOMy', CBR3aHbl CO CAB~ roM- 7 K3B 3HepreT~4eCKOH 
WKanbl 3KCnep~MeHTa / 9 / OTHOC~TenbHO 3KCnep~MeHTa /41_ nocne BbJ-
4~TaH~R pe3oHaHcHoro BKnaAa 6~n11 nony4eH~ s-sonHOB~e ce4e
H~H /Kp~s~e 2/. AnH HI-1X np~-1 E >100 K3B 11306pameH KOP~AOP no
rpewHOCT~ nOArOHK~. 3Tio1 11 3KCnep~MeHTanbHble11 Kplo1Bble S -sonHOBO
ro B3alo1MOAeHCTBI-1R HeRTpOHOB C n~Tio1eM-6 6~n1-1 cpaBHeH~ C om~Aae
M~MI-1 B paMKaX rl-1nOTe3~ 0 cy~eCTBOBaH~I-1 0Tplo1~aTenbHOrO YPOBHR 
co cni-1HOM J" = 1 /2+ 1-1 nonomi-1TenbHoro ypoBHR co cni-1HOM J" ·= 3/2+. 
nonomeHI-1e 3TI-1X yposHeR 6~no aa¢MKCI-1poeaHo cornacHo pa6oTe 191 , 

a APYrl-1e napaMeTp~ yT04HeH~ no cospeMeHH~M AaHH~M 1-13 Tennosoei 
o6nacT~ 3HeprMR. CooTBeTCTBYD~Me pac4eTH~e KPI-1Bwe o6o3Ha4eH~ 
MHAeKcoM cn1-1Ha KaHana, a MX cyMMaMI-1 RBnRDTCR KPI-1B~e 3. OH~ 

npown~ BHe KOPMAOPOB norpeWHOCTI~ 113KCnep~MeHTanbHbiX Kplo1BbiX 11
• 

0TKnOHeH~e He 06bRCHR8TCR lo13B8CTHbiM~ 11 •2/ BbiCOKOnema~~MI-1 p
YPOBHHM~. 

0CHOBH~M MCT04HMKOM TaKara pacxomAeH~R RBnReTCR r~nOT8Tio14e

CKMH OTplo1~aTenbH~H pe30HaHC. 0TKa3 OT Hero n03BOnReT YAOBneT
BOp~Tb nony4eHH~M pe3ynbTaTaM, ecn1-1 I-1Cnonb30BaTb no KpaRHeR 
Mepe OA~H peaoHaHc B KaHane c J" = 3/2+ c napaMeTpaM~ /co-
r nacHo HaWMM pac4eTaM/ E 0 = 1420 K3B In. c. I, y ~ = 903 K3B, 
y ~ = 19 K3B 1-1 coxpaHI-1Tb ce4eHMe peaK41-1~ a KaHane c J" = 1/2 +, 
cneAYIO~ee 3aKOHY 1/v C conyTCTBYD~eA 0Tplo1~aTenbHOH COCTaBnRD
~eR. BBeAeHMe yposHR B KaHane c J" = 3/2+ npM nonom~TenbHbiX 

3Hepr~HX - eAMHCTBeHHOe ~3BeCTHOe HaM* 06bflCH8HMe CMnbHOH Cni-1-
HOBOR aas~c~MOCT~ Ani-1H '(n6 Li)-pacceHHI-1!'1 /ManoR eenM4~Hbl An~Hbl 
a+312 I. 0TKa3 oT oTp~~aTenbHoro pe30HaHca a JCaHane .T" = 1 /2+ 
He BeAeT K TPYAHOCTHM B TpaKTOBKe 6onbWOH Ben~4MH~ Ce4eH~fl pe-

* B pa6oTe Nucl.Phys., 1982, vol.373, p.305, ony6n~KoeaHHoR 
nocne HanMcaHMR HaweR pa6oT~,npeAnomeHo eseAeHI-1e HeA~aroHanb
HoR ¢oHosoR R-MaTpl-1~w KaK cnoco6 y4eTa HepeaoHaHCHwx MexaH~a
MOB norno~eHI-1R HeRTpoHoB ni-1TI-1eM-6. TaM me np~BeAeHw APYrl-1e ap
ryMeHTW npOTMB OTpMLjaTenbHOrO YPOBHR C J" =1/2+. 
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aKL\MM '6 Li (n, a) s Tennoso~ o6nacTM, T. K. cor nacHo pa6oTe /Hi/ 

TaKOe Ce4eHMe MOmHO OnMcaTb KOflM4eCTBeHHO, Y4MTWBaA KnacTep
HY~ 0+ 4 H0 CTpyKTYPY Agpa 6 Li M MeXaHM3M peaKL\MM npAMO~ ne
pega4M ge~TpOHa HaneTa~~eMy He~TpOHy. 

TaKMM o6pa3oM, 3HepreTM4eCKM~ xog ce4eHM~ ssa~Moge~cTBMA 
S -sonHOBWX He~TPOHOB C nMTMeM-6 He cnymMT AOKa3aTenbCTBOM 
B nonbsy pesoHaHca s CMCTeMe n+ 6 Li, a cKopee ABnAeTcA yKasa
HMeM Ha ero OTCyTCTBMe. 

AsTopw 6narogapHw H.M.¢paHKY M B.H.ny~MKosy sa noggepmKy 
pa60Tbl, a TaKme B.5.5enAesy, r.r.5yHaTAHY M B.H.Canal\KOMY sa 
nonesHwe o6cymgeHMA. 

nPHnOl'(EHHE 

1. AnA TOHKoro (nat::;0,1)o6pas1.1a nonpasKa Ha caM03KpaHMPOBKY 
OnMCWBaeTCA 04eBMAHWM COOTHOWeHMeM 

n ua (E) 
rrl (E) = ---

2 
-- ;n 11 

nonpasKa Ha norno~eHMe s o6pas1.1e He~TpoHos, nagaswMx Ha Hero 
nepneHgHKynApHO M MCnWTaBWHX pacCeHHMe, MOmeT 6WTb paCC4MTaHa 
aHanMTM4eCKM. GygeM McnonbsosaTb ·nogxog pa60Tbi 1161 M gononHM
TenbHO Y4TeM SaBMCHMOCTb 3¢¢eKTMBHOCTH geTeKTOpa, c(~), OT yr
na ewneTa pacceHHHoro He~TpoHa, e, MS o6pas1.1a, noMe~eHHoro 

s 1.\eHTp l\HnHHAPH4ecKoro geTeKTopa. Torga: 

II (E)=- [dw(~)----[(1-e )-(e -e ) ---] + 
{ 

1 
1 ua (E ') -2. -z/ ~ -2. 2. 

2 2 0 at (E ') (2. - z/ ~) 

1 o aa (E ') -2. -2. + z/ ~ 2. }· ..:.2, 
+ -- r d~ c(~) --- [ (1- e ) -(1-e ) ----1 ;/ (1-e ) ; 

2 -1 at (E ' ) (2.- z/ ~ ) · 

11=cosO; L=nat(E); Z=nat(E'); 

, A2 + 1 2A 
E = [ ---- + ~] · E • 

(A+1) 2 (A+1) 2 

2. OnpegenHH B1 KaK K03¢¢H1.1HeHT npH BTOPOM 4neHe s pasno
meHMH AM¢¢epeHL\HanbHoro ce4eHMA no nonHHoMaM nemaHgpa, e cny-
4ae egMHCTBeHHoro p-sor.Hosoro pesoHaHca co cnHHOM J"- 5/2 
MomHo nony4HTb cnegy~~ee swpameHMe s R-MaTpM4HOM ¢opManHsMe: 

[' (E E J=512 6.) sin2k a+ 
n - A - 3/2 

B t = ---- ----------------------, /n3/ 
2k2 (E-EJ=512_L.\)2 +12/4 

,\ 

10 

( •I 

f 

.l 
\ 

I . .. 

.. 

. 

. j 
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,. 

+ B KOTOpOM a 312 (E)- 3¢¢eKTMBHaH aMnnMTyga S -sonHOBOrO pacceAHHA 
gnA cnHHa KaHana j ;= 3/2 +. 
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An~HMeHKoB B.rr. n gp. PJ-82-111 6 
B3aHMogeitcTBHe npoMeJKyTO'IHbiX H 6biCTPbiX neitTpOHOB c Hp;poM Li 

H3Mepeno 3~~eKTHBHoe cel.leHne pacceHHHH HeitTpOHOB H30To-
noM 6Li B 3aBHCHMOCTH OT 3HeprHH B gnana30He 0, 6-80 K3B. 
3HepreTH'ieCKHH XOg Ce'leHHH COBMeCTHO C gpyrHMH gaHHbiMH npoaHa
J1H3HpOBaH B paMKax R -MaTpHl.IHoro rrogxoga gnH yTOl.IHeHHH 1-!H

<l>opMau;mr 0 B036yJK,D;eHHbiX ypOBHHX Hgpa 7Li. 

Pa6oTa BbiiTOJ1HeHa B J1a6opaTOPHil neitTpOHHOH <l>H3HKH omm:. 

npenpHHT 06bCAHHeHHOro HHCTHTYTa RACPHNX HccneAOBBHHH. Ay6Ha 1982 

Alfimenkov V.P. et al. PJ-82-111 
Interaction of Intermediate and Fast Neutrons with 6 Li 

The 6Li cross section value and its dependence on the 
neutron energy in the 0.6-80 keV region are measured. The 
cross section energy dependence together with other data have 
been analysed in the frame of the R-matrix formalism to cla
rify the information on the levels of the 7 Li nucleus. 

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