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CoyAapeRHSIX 

CacTeMaTnaapoeaHbl B o6o6meRbi ABHRbie o ce'lenaa BbiXOAa aeATpoaoa 

B peainlHR p-d coyAapeRaB npa :anepraBX npoToRoB E p •10 .;.too M:aB • 

. Kax B3BeCTHO, DOnRSSI HR¢opM8UHSI 0 Ce'leHHH HCDyCK8RHSI Rei!TpOHOB 

B d-d B38HMOAeiiCTBHSIX DpH 9RepraliX1 MeHbiiiHX 200 MaB, B naTepaType 

OTCyTCTByeT, noaTOMy B HBCTOlllllei! pa60Te DpHBOARTCSI peaynbT8Tbl paC'I6T8 

C6'16RHSI o6pa30B8HIIll HeliTpOHOB B d-d CTOnKHOBeHHSIX DpH 3ReprHSIX R8-
'18nbRbiX AeliTponoe Ed •30.;. 200 M:aB. 

Peayn&TaTbi pa6oTbi npeAcTaBnliiOT HRTepec Ana npaxnBARbiX uenell, 

Pa6oTa BbiDOnHeHa B na6opaTOpHH Bbl'lHCnHTenbHOII TeXRHKH 
H 8BTOM8TH38UHH. OIHIH, 

Coo6meHHe 06b6AHH6HHOrO HRCTHTyTa HQ6pHbiX HCCnenOB8HHA. lly6Ha 1978 

Lykasov G,l, P4 - 11794 

Cross Sections of Neutron Emission in the p-d and 
d-d Collisions at Low Energies 

The data on the cross section of neutron yield in the p-d 

collision reaction at the 10 .;.100 MeV proton energies are systema
tized and generalized. '!'here is no total information on the cross 
section of neutrons in the d-d interactions at energies less than 
200 MeV available, Therefore the results of calculation of neutron 
cross section in the d-d collisions at initial energies Ed ·30.;. 
200 MeV are presented, 

The Investigation has been performed at the Laboratory of 
Computing Techniques and Automation, JINR, 

Communication of the Joint Institute for Nuclear Research. Dubna 1978 

© /878 06'bCI1HHeHHbl/l HHCTHTyT HJiepHbiJC HCCneaOB8HHfl 1Jy6H8 

B HaCTOJIII\eM C00611\eHBB CBCTeMaTB3BpOBaHbl B o6o6-
ll\eHbl 3KcnepauenTam.uble AaHnble o ce'leHBJIX acnycKaHBJI 
ueii:TpOHOB B p-d B d-d B3aBMOAeHCTBBJIX npB 3HeprBJIX, 
ueu&wax 200 M3B. 3TH pe3yn&TaTbl uoryT npeACTaBnJITb 
BHTepec An.JI PJIAa npaKnaAHbiX u;enei. 

Ilonua.JI aufllopuau;a.JI o ceqeuaa BbiXOAa ueii:Tpouoa B 
peaKUBB pd-> nX a ~':( BO BCeM BHTepaane 3Hepraii: 
Ep =10-7-100 M3B B nBTepaTyre OTCYTCTByeT. HMeiOTCJI 
nBWb AaHHble 0 nonHOM a ~J l, 2/ B AH4ltllepeuu;aanbHOM 
ynpyrou /a/ da;~ I dO ce'leHBJIX p -d pacce.JIHBJI. 
IIocKon&Ky npa yKa3aHHbiX 3HeprBJIX uaneTaiOII\BX npoTouoa 
OCHOBHOH BKnaA B Ce'leHBe a p<:) peaKUBB pd -> nX 
AaeT Kanan pd -> ppn , TO BCKOMoe ceqeuae a <~ uo>K
uo npeAcTaBHTb KaK pa3HOCTb nonuoro a t~t ~ ynpyro-
ro a ef ceqeuai, T.e. P 

pd 

a (n) = a tot _ a ef • /1/ 
pd pd pd 

IlpB BCROnb30BaHBB Bblpa>KeHHJI /1/, AaHHbiX 0 a ~~t /1, 2/ 

B HHTerpapoaauuu AB4ltllepeuu;uan&uoro ce'leHHJI da e~ I d{}, 
3Ha'leini.JI KOTOporo npHBeAeHbl B pa6oTe /S/, p Bbi'IHC
n.Jinacb 3aBHCHMOCTb a ~nJ OT 3Hepruu uaneTaiOII\ero 
npOTOHa. pd 

Ha puc. 1 npuaeAena Kpuaa.JI 3HepreTB'IecKoi 3aaucu
MOCTB Ce'leHHJI BCRYCKaHHJI Heii:TpOHOB B peaKUHH pd -> nX 
B o6nacTH 3Heprui EP =10 -7-100 M3B. IlorpewuocTb 
Bbi'IHCneHHJI, C y'leTOM OWH60K 3KCnepHMeHTanbHbiX AaH
HbiX, ue npeablwaeT 10~. 

Kpuayro 3HepreTH'IecKoi 3aBHCHMOCTH ce'leHHJI BbiXOAa 
ueii:TpOHOB B peaKUHJIX d-d CTOnKHOBeHHH, HCXOAJI H3 
AaHHbiX, HMeiOII\BXCJI B nHTepaType, BO BCei o6naCTH 3Hep-
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r8B: .neB:Tpouoa Ed =1 + 200 M3B nocTp08Th, K cmKaneH8JO, 
uen&3JL HMeiOTC.Il n8Wh .nanuble o ce'leH8.11X acnycKaH8.1l ueB:
Tpouoa B peaKn;8.11X dd ... n 3He 8 dd ... npd np8 3Hep
r8.11X Ed =1,43-25,3 M3B/4•5/.npeue6pera.ll BKna.naM8 
,npyr8x Kananoa 83- 3a 8X ManocT8 np8 TaK8X 3Hepr8.11X, 
Ce'leH8e BblXO,na HeHTpOHOB B peaKD;88 dd -o nX Dp8 
Ed =1 ,43 +25,3 M3B MO)I(HO npe.ncTaB8Th KaK cyMMY ceqe

H8H o6pa3oBaH8.11 ueB:Tpouoa B yKa3aHHblX peaKU8.11X. 
llp8 3Hepr88 Ed =30 +200 M 3B ceqeu8e 8cnycKaH8.1l 

HeHTpOHOB B d-d CTOnKHOBeHH8 Bbi'I8Cn.llnOCb cne,nyJOIU8M 
o6pa30M. 

B pa6oTe /2/ noKa3ano, 'ITO np8 3Hepr88 uaqan&HblX 
uyKnouoa E ? 30 M3B nonuoe ce'leH8e N -d pacce.IIH8.11 
C TO'IHOCTblO ,no rnay6epOBCKOH nonpaBK8, BenH'I8Ha KOTO· 
pOH He npeBblWaeT 10'1o, MO)I(HO npe,ncTaB8Th KaK CYMMY 
nonHbiX Ce'leHHH p -p 8 p -n pacce.IIH8H. 3TOT 3KCDe
p8MeHTan&HblH cl>aKT 6bln 8cnon&3oBaH B uacTO.IIJ.UeB: pa6oTe 
_nn.ll Bbl'I8CneH8Jl ce'leH8Jl 8CDYCKaH8Jl HeHTpOHOB B peaKD;88 
dd ~ nX npa Ed 2 30 M3B. B3a8Mo.neB:cTBHe d-d 
MO)I(HO npe,II.CTaBHTh KaK pacCe.IIHHe cna6o CBJ13aHHbiX HyK
noHOB uaneTal()mero .n.eihpoua c .n.eihpouoM-MHIUeHhl(). Tor-
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.n.a c y'leToM rnay6epoBCKOH nonpaB.K8 R 0 ceqeuae Bhixo

.na HeHTpOHOB B d-d peaKD;HH a J~~ nX Bblpa38TCJI 
qepe3 Ce'leH8Jl o6pa30BaH8Jl HeHTpOHOB B p- d H n - d 
pacceJIH8.11X a ~J , a \rJ cooTBeTCTBeHHO: 

a tot 
dd-onX 

= a (n) + a (n) - R /2/ 
pd nd G 

Ce'leH8e a ~d) noxa3aHo ua puc. 1, a ceqeuae a ~d 
np8 TaK8X 3Hepr8JIX cnaraeTCJI 83 ce'leH8H ynpyroro 
ll -d · CTOnKHOBeH8JI 8 pacce.IIH8JI nd -> npn, T .e. 

e£ a (n) = a 
nd nd -> npn 

+a 
nd 

Ha puc. 2 np8ae.n.eubl pe3ynhTaThl Bbi'IHcneuaJI ce'leHHJI 
8CDYCKaH8Jl HeHTpOHOB a ~~t-o nX B peaKD;HH dd -> nX 

0 tot 
IM61' dd-> nx 
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npB Ed =30 7200 M 3B. Owu6Ka 3Ha'leHBH 3Toro ce'leHB.I 

He npesblwaeT 30'fo. 
llpu 3HeprBB HaneTaromero .IJ.eiiTpoHa Ed =1,43 -:-

-:-25,3M3B, KaK yKa3anocb BblWe, ce'leHBe add ... nX Mo>K· 
HO BOCCTaHOHBTb, BCIT0flb3Y.I 3KCnepBMeHTanbHble .IJ,aHHble, 

npuse.IJ,eHHble B pa6oTaX / 4•5/. 

AaTop awpa>KaeT 6naro.IJ,apHOCTb ID.M.A.IJ.o, B.C.Gapa
weHKOBy, A.r.Y<ilBMileBY 3a cTHMynupyromue o6cy>K.IJ.eBB.I. 
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