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BBE,aEH HE 

HccneAOBaH~R (n, a) peaK~~~ Ha RApax 1~3Nd ~ 1~7Sm npOBOA~
n~Cb B pa3n~4H~X A~ana30Hax 3Hepr~~ He~TpoHoB /AO 30 K3B/, 
B TOM 4~cne Ha $~nbTPO,aHHix nY4Kax He~TpOHOB' CO Cp'eAHe~ 3Hep
r~e~ 2 K3B /SC-$~nbTp/ 1,2 ~ 24,5 K38 /Fe-$~nbTP/13/. HaCTOR
~aR pa60Ta RBnReTCR npOAon*eH~eM ~ccneAoB~~~~ YKa3aHH~X peaK
~~~ Ha pe30HaHCH~X $~nbTpax He~TpoHoB B 60nee B~COKOM 3Hepre
T~4eCKOM A~ana30He - 144 K38. ny40K He~TpoHoB, nonY4eHH~~ c no
MO~b~ Si-$~nbTpa Ha peaKTope B8P-M H~cT~TYTa RAepH~X ~ccneAOBa

H~~ AH YCCP, K~eB, ~MeeT AOCTaT04HO 6onbwy~ ~HTeHC~BHOCTb np~ 

nonyw~p~He cneKTpa nopRAKa 20 K38. 3TO c03AaeT ycnoB~R AnR ~3
MepeH~R a-cneKTpOB peaK~~~ np~ 3Hepr~~ He~TpoHoB - 144 K38 
~ n03Bon~eT nony4~Tb xopowee ycpeAHeH~e no pe30HaHcaM /no T~
CR4aM pe30HaHcoB/. 

METO,aHKA H3MEPEHH~ 

Cxe7a 3,cnep~MeHTa 6~na TaKO~ *e, KaK B npeA~AY~~X Haw~x 

on~Tax 2,3 . ,anR nonY4eHHR He~TpoHoB c 3Hepr~e~ 144 K38 ~cnonb
30BanCR $~nbTp ~3 MOHOKp~CTann~4eCKoro KpeMH~R. np~ '3Hepr~RX 

144 ~ 55 K38 Y KpeMH~R Ha6n~Aa~TcR r?l6oK~e ~HTep$epeH~~OHH~e
 
M~H~MYMbl B nonHOM He~TpoHHOM ce4eH~~ I. MOHoKp~cTann~4ecK~~
 
KpeMH~~ KpOMe 3Toro o6naAaeT e~e ~ 60nbWO~ np03pa~HOCTb~ AnR
 
TennOB~X He~TpoHoB. n03TOMY $~nbTp Ha OCHOBe MOHOKp~CTann~4ec


koro KpeMH~p. n03BonReT BblAen~Tb ~3 peaKTopHoro cneKTpa He~Tpo


H~ c 3Hepr~RM~ 144, 55 K38 ~ S 0,5 38. TennoB~e He~TpoH~ y6~


pa~TcR ~3 nY4Ka c nOMO~b~ Ao6aBK~ K $~nbTpy Kap6~Aa 6opa,
 
a AnR 04~CTK~ nY4Ka OT He~TpoHoB c 3Hepr~e~ 55 K38 K $~nbTpy
 

Ao6aBnReTcR T~TaH. ,anR nonY4eH~R nY4~a TennOB~X He~TpoHoB
 

/B KOHTponbHOM ~3MepeH~~ cneKTpa a-4acT~~/ ~3 $~nbTpa ~3Bne


KanCR 60p ~ Ao6aBnRncR CB~He~ /AnR YMeHbweH~R ~-$oHa/. KpOMe
 
Toro, CH~ManaCb KaAM~eBaR 3a~~Ta c AeTeKTopa co CTOpOH~ He~T


pOHHoro nY4Ka.
 
Hcnonb30BaHH~~ 8 ~3MepeH~RX $~nbTp COCTORn ~3 1140 MM Si, 

15 MM Ti ~ 0,2 r/cM2 B, np~ A~aMeTpax nY4Ka Ha BxoAe ~ B~xOAe 
45 ~ 38 MM COOTBeTCTBeHHO. CneKTp He~TpoHoB Ha B~xoAe $~nbTpa 
~Men cpeAH~~ 3Hepr~~ 144 K38 c nonyw~p~HO~ 20 K38. HHTeHc~B
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HOCTb He~TpOHOB Ha M~WeH~, HaxOA~~e~CR Ha paCCTORH~~ - 1 M 
OT B~xoAHoro To~~a ~~nbTpa, ~ 1Q7 H/C'CM2. MHieHc~BHoCTb 6~CT
p~x He~tpoHoB ~ 1% /no cpaBH~H~~ c He~TpoHaM~ 144 K3B/. BB~AY 
ManOCT~ ~3MepReMb1X 3cD<t>eKToB np~ En = 144 K3B õuno Heo6xoA~MO 

y6eA~TbcR B 114~CTOT~11 He~TpoHHoro nY4Ka, T.e. B TOM, 4TO B nY4
Ke OTCYTCTBY~T TennOB~e He~TpOH~. C 3TO~ ~enb~ 6~no npOBeAeHO 
~3MepeH~e nponYCKaH~R 06pa3~a 60pa Ha nY4Ke He~TpOHOB C En = 

= 144 K3B. 06pa3e~ npeACTaBnRn c060~ aMop$H~~ 60p, 3aKn~4eHH~~ 
B an~M~H~eB~~ KOHTe~Hep. 06ora~eH~e 60pa ~30TonOM 10 B COCTaB
nRfiO 85%, Ton~~Ha o6pa3~a = 0,905 r/cM2. Me~AY 06pa3~oM ~ Ae
TeKTopOM HaxoA~naCb C~CTeMa Konn~MaTopOB, $OpM~PY~~~X nY40K 
~ 38 MM. ~eTeKTOpOM He~TpOHOB cnym~na ~OH~3a~~OHHaR KaMepa 
C n~T~eBO~ M~WeHb~ B nY4Ke. nOnY4eHHbl~ B peayns rar e "t3MepeH~~ 

K03$$~~~eHT npOnYCKaH~R 06pa3~a XOpOWO cornaCY~TCR C paC4eT
HblM 3Ha4eH~eM B npennonoxeuaa OTCYTCTB~FI r ehnoeux He~TpOHOB. 

~3MepeH~R 3$$eKTa npOBOA~n~Cb cep~RM~ no ~ 20 4acoB, none
peMeHHO C ~3MepeH~RM~ $oHa ~ Kan~6poBKO~ ce4eH~R C nOMO~b~ n~

T~eBo~ M~weH~. ~OH ~3MepRnCFI nYTeM YCTaHOBK~ B nY40K AononH~
TenbHoro non~3T~neHOBoro $~nbTpa Ton~~HO~ 30 MM. 

OCHOBH~e AaHH~e 06 ~cnonb30BaHH~X M~weHRX ~ ycnoB~RX 3Kcne
p~MeHTOB np~BeAeH~ B Ta6n.1. 

'I'aõrraua 1 

. MmueHb OGoram;eHHe, TOJ1IIJ.HHa, BpeMH H3MepeHHH, 
% Mr/cM2 q 

143Nd~03 95 O,5±O,O5 57 

147 Sm203 95,3 O,22±O,Ol 168 

06PA60TKA M PE3YnbTAT~ 

npo~eAypa o6pa6oTK~ ~3MepeH~~ peaK~~~ (n, a) Ha $~nbTpoBaH
H~X nY4Kax He~TpoHoB 6~na ~3nomeHa B pa60Tax/ I - 3/. Ha p~c.l 
B Kay~cTBe np~Mepa nOKa3aH 3Kcnep~MeHTanbH~~ cneKTp a-4aCT~~ 

~3 péaK~~~ 143 Nd(n, a)14PCe. Anb$a-cneKTp~ peaK~~~ Ha RApax 
143 Nd H 147Sm nocne B~4~TaH~FI $OHa np~BeAeH~ Ha p~c.2 ~ 3. 
np~ pa3AeneH~~ a-nepeXOAOB B cnY4ae peaK~~~ 147Sm(n, a)144 Nd 
$opMa a-n~H~~ 6panacb ~3 peaK~~~ 143 Nd(n, a)140 Ce, nOCKonbKY 
B o6o~x H3MepeH~RX 3T~X peaK~~~ 3Kcnep~MeHTanbH~e ycnoB~R OA~

HaKOB~, a pa3n~4~e B Ton~~He M~weHe~ 143Nd ~ 147Sm B HaweM 

2 

E""IMeSI 
I 

8 10 
I 

NO(
 
No( ~: . I
 I 60
 

'-"e
.... 
10

4 ~ . I 50 

, 
310 l:

214 01
p O
 

".,.. I I
0
 

.'\ ~
 30." ...,. 
2

10 1- ., -.- .
.: 20. 

... \ e• .. .... 
60 80 100 120 N 

K 10 

PHc.l. AMrrJ1HTY~Hbrn CrreKTp a-qa
143 )140CTHQ peaK~HH Nd(n, a Ce. o 

PHc.3. Anb~a-crreKTp peaK~HH 
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to
cnY4ae npaKT~4eCK~ He Bn~ReT 

Ha $OPMY a-n~H~~/2/. nOAP06HO-t
3Ta .npo~eAypa ~3nomeHa B pa6o
Te/ 2 / . 

·50 • I 
180 I ' 

L~ no ~ Ce4eH~R ~ccneAyeM~x peaK~~~ 

(n, a) HOpM~poBan~cb Ha ce4eH~e 
peaK~~~ 6 Li ( n , a)~T, paSHoe 1 6 np~ 3Hepr~RX He~TpoHoB En; 
= 144 K3S/ 4/ , ~ onpeAenRn~Cb no $opMyne: 

Na f nLi tLi ok~a 
<on ,a> 

NLi
 
a nM t M
 

3AeCb Na - nno~aAb a-n~Ka AnFl nepexoAa B KoHe4Hoe COCTORH~e f
f 

A04epHero FlApa, n - Ton~~Ha M~weH~ /FlAPO/CM2/.~ t - BpeMR ~3Me
peH~~. 
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BWAeneHHwe nno~aA~ a-nepeXOAOB ~ nOnY4eHHWe ~S H~X Ce4eH~R 

np~BeAeHW B Ta6n.2. 

Ta6nHIJ;a 2 

5Ip;po- a-rrepe	 o* Na' on,af' °n
s

a n"aMHmeHh XO,IJ;hI nnomans rrax a MK6 MK5 MKo 

143Nd ao 253±31 6,6±1,2 3,1±O,9 3,5±O,9 

ao 448±95 12,8±3,3 

147Srn a1 312±70 8,9±2,4 

La f 856±153 24,5±5,6 6,5±1,9 4,3±O,8 

B HaCTOR~eM ~SMepeH~~ np~ 3Hepr~~ He~TpoHoB K3B B ceEn=144 
4eH~R peaK~~~ (n, a) MorYT BHOC~Tb cy~ecTBeHHw~ BKnaA p- ~ d
He~TpoHw. C ~enb~ cpaBHeH~R c pesynbTaTaM~, nonY4eHHWM~ B 06
nacT~·H~SK~X 3Hepr~~ .He~TpoHoB, MW nWTan~Cb onpeAen~Tb Aon~ 

ce4eH~~ OT s-He~TpoHoB. Ha OCHOBaH~~ CTaT~CT~4eCKOW Teop~~ 

RAepHWX peaK~~~, ~cnonbSYR AaHHwe o c~nOBWX ~YHK~~RX S-, p-, 
d-He~TpoHoB AnR RAep 143Nd/ 5/ ~ 147Sm/6/, MW nonY4~n~ A~R ~T~X 
RAep BKnaA s-He~TpoHoB B o6~ee ce4eH~e - o~ a' B Ta6n.2 HapR
AY c a~ a np~BeAeHW sHa4~H~R ~~ a' pacc4~Ta~Hwe no AaHHWM 
B 06nacT~ H~SK~X 3Hepr~~/7/, rAe'Y4~TbIBa~TcR 10nbKO s-He~Tpo
HW. OKasanocb, 4TO cTaT~cT~4ec~aR Teop~R RApa c npeAnonomeH~eM 

o nOCTORHCTBe napaMeTpa < ra/D > Hennoxo on~CWBaeT ce4eH~e 

peaK~~~ (n, a) B AaHHOM cn~4a~ 
B npeAwAY~~X ~SMepeH~Rx 1- 'HaM YAanOCb nonY4~Tb OTHoweH~e 

np~BeAeHHblx a-w~p~H AnR nepexoAoB B nepBoe Bos6ymAeHHoe ~ oc
HOBHoe COCTORH~R A04epHero RApa B peaK~~~ 147Sm(n, a)144 Nd : 
: < I~ > / < I~ >.B TO me BpeMR norpewHOCT~ nony4eHHo~ Ben~

1 o 
4~HW B SHa4~TenbHO~ CTeneH~ 06ycnoBneHW KOHe4HWM 4~cnOM 10T Ae
CRTKa AO cOTH~1 peSOHaHCOB, no KOTOpWM npO~SBOA~nOCb ycpeAHe
H~e. B HaCTOR~eM ~ccneAOBaH~~ cneKTp He~TpoHoB 4epes Si-~~nbTp 

saXBaTWBaeT 60nbwoe 4~cno peSOHaHcoB 1-103 
/ , cneAoBaTenbHo, 

ow~6Ka onpeAeneH~R OTHoweH~R np~BeAeHHwx a-w~p~H saB~C~T ~aK

T~4ec~~ TonbKO OT CTaT~CT~K~ BWXOAOB a-4acT~~ ~S peaK~~~ ·l 
~ 3HepreT~4ecKoro paspeweH~R cneKTpoMeTpa. K comaneH~~, B 3TOM 
~SMepeH~~ CTaT~CT~4eCKaR T04HOCTb 0Kasanacc HeAOCTaT04HO~ AnR 
npOBepK~ BWBOAOB cnpaBeAn~BocT~ cTaT~cT~4ecKo~ Teop~~. Ben~4~

PHC. 4. Pe ayrrs-ra-r po asrr-psnua rro Me
150 

TOP;y MOHTe-Kapno pacrrpep;eneHHHR. 
OTHOllIeHHH BWXOP;OB a-qaCTHIJ; B a1
ao-rrepexop;ax (R = Na /Na ). Ha PH100 

1 o 
cyHKe rrpep;CTaBneHO 3KcrrepHTaK~e 

MeHTanhHoe 3HaqeHHe Re c omH6KoH. 
50 

Ha	 YKaSaHHorp paBHaOTHoweH~R 

1 ,31±0,40 ~ OHa He npOT~Bope4~T 
0.2 0.4 o.• o.• R npeAbIAY~~M pesynbTaTaM r aiose 

I 
a 

06~eMy BWBOA~ pa60Tw/ 8 . 3TO no
KasaHO Ha p~c.4, rAe npeACTaBneH pesynbTaT aHan~sa BWXOAa a-4a
CT~~ ~s peaK~~~ 147Sm(n, a) 144Nd Ha nY4Ke KpeMH~eBoro ~~nbTpa 

no MeTOAY, ~snomeHHOMY B pa60Te/8/. 
1 

B saKn~4eH~e aBTOpw 6naroAapRT B.A.AonroBa ~ B.A.MYPs~Ha 

sa nOMo~b np~ npoBeAeH~~ ~sMepeH~~. 

m1TEPATYPA 

1.	 BepTe6Hbl~ B. n. ~ AP .. O~f1~, P3-11392, Ay6Ha, 1978. 
2.	 AHAmeeBcK~ ~. ~ AP. O~f1~, P3-80-779, Ay6Ha, 1980. 
3.	 AHA~eeBcK~ ~. ~ AP. O~f1~, P3-13013, Ay6Ha, 1980. 
4.	 Gaber B.I., Kins.ey R.R. "Neutron Cross Section", vol.2, 

Curves, BNL-325, Third Ed., 1976. 
5.	 De L.Musgrove A.R. Austral ian Atomic Energy Commission 

Report, 1977, E401. 
6.	 KOHOHOB B.H. ~ AP. - f1~, 1977, 26, Bwn.5. 
7.	 AHAmeeBcK~ ~. ~ AP. - f1~, 1980, 32, Bwn.6. 
8.	 AHAmeeBcK~ ~. ~ AP. O~f1~, P3-81~144, Ay6Ha, 1981. 

PYKon~Cb nocTyn~na B ~3AaTenbcK~~ OTAen 
10 ~~nR 1987 rOAa. 

4	 5 



RET JIH llPOEEJIOB B BADIEA EHEJiltOTEKE? 

Bu MozeTe nonyqHTb no noqTe nepequcneeeue uuze Kuuru, 
ecnu ouu ue 6unu 3aKa3auu pauee. 

Jl7-83-644 Tpynu MexnyuaponuoH mxonu-ceMHsapa no 
~H3HKe TKXenHX HOHOB. ArrymTa, 1983. 

JIZ,13-83-689 Tpynu pa6oqero couemauuu no npo6neMaM 
H3nyqeHHR H neTeKTupOB3HBB rpaBHT3QHOHHHX 

6 p.SS K. 

uonu. Jly6ua, 1983. Z p.OO K. 

JI13-84-63 Tpynu :xi Meznyuaponuoro CHMn03HYMa 
no unepuon 3neKTpouBKe. EpaTucnaua, 
qexocnouaKHR, 1983. 4 p.SO K. 

JIZ-84-366 Tpynu 7 Meznynaponuoro coueQauuu no 
npo6neMaM KB3HTOBOH TeOPHH nonR. 
ArrymTa, 1984. 4 p.30 K. 

Jl1,Z-84-599 Tpy~ VII Meznyuaponuoro ceMHuapa no npo6-
nEM1.'4 ¢H:no<H BI>£0KHX 3Heprlf!i. .!ly6na, 1984. 5 p.50 K. 

Jl10,11-84-818 Tpynu V Meznyuaponuoro couemauuu no npo6-
neMaM MaTeMaTuqecKoro MOnenupouauu~,npo
rpaMMHPOBauun u MaTeMaTwqecK~ MeTonaM 

Jl17-84-850 

Jl11-85-791 

Jl13-85-793 

Jl4-85-851 

Jl3,4,17-86-747 

JI1, Z-86-668 

JI9-87-105 

Jl7-87-68 

JIZ-87-123 

pe~eHHR 6H3HqeCKHX 3anaq. Jly6na, 1983. 3 p.50 K. 

TPYllbl III t-leznynaponuoro cHMI103HYMa no 
H36p3HHUM npo6neMaM CT3THCTuqeCKOH 
MeXaHHKH. Jly6na,1984./Z TOMa/ 7 p.75 K. 

Tpynu t-lexnyuaponnoro couemanuu no ananuTn
qecKHM BUNHCneHHHM ua 3B~ H HX npHMeHeHHm 
B TeOpeTHqecKOfl QB3HKe • .LlYOHa, 1~11:>. 4 p.UU K. 

Tpynu XII Mexnyuaponuoro CHMn03HYMa no 
RnepHO~ :JneKTPOHHKe. Jly6ua, 1985. 

Tpynu ~lexnyuaponuoA mxonu no CTPYKType 
unpa. AnymTa, 1985. 

Tpynu V MeznyuaponnoH mxonu no ueHTpounoH 
~H3HKe. ArrymTa, 1986. 

Tpynu IX Bceco~3noro couemauuu no ycKop~
TenuM :Japuzeunux qacTKU. Jly6ua, 1984. -
/Z TOMa/ 

Tpynu VIII Mexnyuaponuoro ceMBuapa 
DO npo6neMaM ~H3HKH BUCOKHX 3HepruH. 
Jly6ua,1986. /Z TOMa/ 

Tpynu X Bcecom3uoro couemauuu no ycKopu
TenuM 3apuzeunux qacTHU. Jly6ua, 1986. 

/Z TOMa/ 

Tpynu MeznynaponuoA mxonu-ceMBuapa 
no ~H3HKe TUXenHX HOHOB.Jly6ua, 1986 

Tpynu CoueQaHHH "PeuopMrpynna-86". 
Jly6na, 1986 

4 p.80 K. 

3 p.75 K. 

4 p.50 K. 

13 p.50 K. 

7 p.35 K. 

13 p.45 K. 

7 p.10 K. 

4 p.45 K. 

3aKa3u ua ynoMHHYTUe Knuru MOrYT 6UTb uanpaunenu no anpecy: 
101000 MocKBa, rnasnoqTaMT, n/11 79. H:JnaTenhCKHH oTnen 06~enuuennoro 
HHCTHTYT3 HnepHHX HCCnenOB3HHH. 

AHg~eeBCKH ID. H AP· 
HccnegoBaHHe peaKQHH 143Nd(n,u) 14 °Ce 
H 147Sm(n,a) 144Nd npH 3HeprHH HeHTPOHOB 
144 K3B 

PIS-87-530 

IlpoBegeHhi nepBhie H3MepeHHH a-cneKTpoB peaKQHH (n,a) 
Ha Hgpax 143Nd H 147 Sm gnH KBa3HMOH03HepreTH~eCKHX HeHTpo
HOB C 3HeprHeH 144 K3B, TIOny~eHHbiX C TIOMO~biO KpeMHHeBoro 
¢lHnbTpa. H3MepeHhi ycpegHeHHhie ce~eHHH yKa3aHHhiX peaKQHH, 
paBHhle /6,6±1,2/ MK6 H /24,5±5,6/ MK6 COOTBeTCTBeHHO. 
B cny~ae 147Sm onpegeneHo OTHomeHHe npHBegeHHh~ a-mHpHH 
nepeXOAOB Ha nepBoe B036y~eHHOe H OCHOBHOe COCTOHHHe, Ko
TOpoe paBHo I I, 31 ±0, 40/. IloKa3aHo, ~To nony~eHHbie pe3ynb
TaTbi He TIPOTM:SOpe~aT CTaTHCTH~eCKOH TeOpHH HgepHbiX peaK
QHH. 

Pa6oTa BbiTIOnHeHa B J1a6opaTopHH HeHTPOHHOH <PH3HKH owm 
H B HHCTHTyTe HgepHh~ HccnegoBaHHH AH YCCP. 

Coo6meuue 06'Le,II;HHeHHOro HHCTHTyTa .ll,ll;epHbiX HCcne,II;OBaHHH. L{y6Ha 1987 

IlepeBog O.C.BHHorpagoBOH 

Andzejewski J. et al. 
. . f h 143 d( )140 Invest1gat1on o t e N n,a Ce 

and 147Sm(n,a) 144Nd Reaction at 144 keV 
Neutron Energy 

Pl5-87-530 

Alpha-spectra from the (n, a) reaction on the 143Nd and 
147 Sm nuclei were measured at a neutron energy of 144 keV 
achieved by using the Si-filter. Averaged cross sections 
H·ere obtained to be (6.6±1.2) f.lb and (24.5±5.6) pb, res
pectively. For the 147 Sm(n, a) 144Nd reaction the ratio of 
reduced a-widths of transitions to the first excited and 
ground states was found to be 1.31±0.40. The obtained re
sults do not contradict with the statistical theory. 

The investigation has been performed at the Laboratory 
of Neutron Physics, JINR and. at the INR of the Ukrainian 
Academy of Sciences. 

Communication of the Joint Institute for Nuclear Research. Dubna 1987 


