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BBF.J.J:EfME 

B nocaenaae rO)J;hI :mCrre~HMeHT8JI:bHOe I1CCJIe~OBaHRe peaK~I1:A TepMO
d+d:2Hed,n)H,UepHOrO CRHTea8 He e Q = +3,269 MaB) R 2H(d,p)3n 

(Q = +4,033 MaB) H8rrpaBJIeHO Ha Ha~eHne rrOJIRpHaaQHOHHHX a(ppeRTOB 
HMeHHO npR Hn3KRX aHeprRflX ~e~TpoHoB. 3TO cBR3aHO c TeM, ~TO B OÓJIac
TR HRaKRX aHeprn~ aRCrrepKMeHTH c rrOJIRPll30~HHUMM ~aCTKUaMR MorYT 
rrpe~OCTaBBT:b nOJIHoe OIlBcaHHe CnCTeMn d+d 1/ R TaR~e co~e:AcTBOBaT:b 
OébRCHeHRID OCHOBHHX rrpoé~eM Ra~eHllH TePMO~epHoro CllHTeaa II CBO:ACTB 
~e~TepHeBOn rrJIa3MH. PaCCM8TpRBaIDTCR BorrpOCH cymecTB~BaHllR BoaéY~
~eHHHX COCTORHR~ ~pa 4He Bé~aR rroporoBo:A aHeprnR d-d , rrpR ROTQPO~ 
aTO ~O pacrra~eTCR Ha ~a ~ettTpoHa, H YTO~HeHHH rrO~HHX ce~eHRtt 

TepMognepHHX pe8R~~ d+d B 06~aCTH O~eH:b HnaRRX aHeprH~ ~eRTpOHOB. 

Orrpe~e~eHRe no~HX ce~eHH~ HaXO~TCR B rrpHMOn CBRaR c onpe~e~eHHeM 

BllXO~ "aarperoã IIJIa3MH". 
B HaCTORWe~ paéOTe paCCMOTpeH aHa~3 pea~30BaHHHX ~O CllX rrop 

nO~RaaqHOHHHX 3RcrrepRMeHTOB d+d rrpll 3HeprllRX ~efiTpOHOB ~o 1 MaB.! 
B paMRax R -MaTpH~Horo rrpH6~~eHH./~/ aH8Jil'I3RpOBBHN HaCTOJIII.{llle pe
3Y~bTaTH H3MepeHHR rrOJIRpH3aQHR rrpOTOHOB*) B peaRURB 2Hed,p)3H/ 6/ , 

~e3Y~DTaTU H3MepeHn~ rrOJIRp.Raa~H HeftTpoHoB B aepRa~bHoR peaKUHR 
Hee,m4re ~pyr~x aBTO~OB77-14 BMeCTe c 113MepemtRMR aH8JIlll'3Rpyrot[(H"X 

crrOCOóHOCTe, d+d /15-1 / eorrpe~e~eHne rrOJIRpll3a~OHHHX Be~qHH CMOTpn 
° B paéoTe/I 8 ) R noRHHX ce~eHH~/I9.20/. 

~'(ll 

I.	 TEOPETIrlECImE rro.n;xOJ01 

IIOJIRpHaaUROHHHe BeJIliPlRHH TL ,R3MepReMHe B Ji'UepHHX peaRnIDIX, 
.<.	 q ..

MOryT uNT:b pa3BepHYTH B CYMM,Y npllcoe~HeHHHX ~e~a~OBCKliX rrO~HOMOB 

pi(cos 8), °L = O,1, •••• L i o~q~L/21/: 
max 

E>o(E.Q)TLq(E,e) = k-2~ ALq(EjP~(COB e) • (1) 

*)	 B Cor~aCnR c Me~coHcRO~ ROHBeHUHen/ 5/ o603Ha~aeM CHMBanOM ã 
Ha60p rrOJIHpPI30BBHHllX xacran a . 

°. O~})t..i:I... u'1 ....~.~.,~~ i~tiCT.l'TY' t 
UetUBbaX accJlelmlílUn'tsJ °tl 6l1bH~ 1~·~~TEH;' , 

I 
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~ _ ,n:mWlepeRnn8JThHOe ceveaae .IJ)IR HenOJUIpn30B8HHIlX 'tJ8CTRD;, E R 9 
3HeprRH li! yro~ B cnCTeMe neHTp8 T~eCTH, k - BO~HOBoe 'tJEC~o. K09~R

IUIeHTl:l p8SBRTRfl A., SIBJIRIOTCH 6nJnmeihnn.m: lÍIYHRnIDIMR KOMilJIeKCHIlX aae-
Lq r ~ 1'"

MeHTOB MaTPIml:l peasnaa R =(1, ar J /Rli 8 J ~) , r.lle L - op6RTa~:DHHft 

yr~OBO~ MOMeHT, s - CImH, J - nO~HI:l~ MOMeHT R 'Jl: - 'tJeTHOCTõ. OTMeTPIM, 
~TO lliTpHXaMR 0603Ha~eHH BanH~H B BHXO~OM KaH~e pe~H/5~OrpaHH
'tJeHRe ~ 'tIRC~ M8TpH'tJHIlX 3~eMeHTOB S8BRCRT OT 'tJRC~8 n8puna~:DHHX BO~ 

BO BXO~OM K8H8~e L~ 2 R YC~OBRH CHMeTpHH BO~OBOft ~KUHH ~yx .lle~

TpOHOB B 3TOM K8H8~e. Ha60p MaTpR'tJH~ 3~eMeHTOB peaRInIft d+d rrpJl 

HR3KRX aaepraax npl1!Be.lleH B TaMIDJ;e. 

Ta6.Jrn:ga. R-MaTpR'tJHl:le 9~eMeHTl:l d+d peaKrm,ft npa Ed é I MaB 

Tlfi SHa'tJeHHe
J'íL" 8c a' fl. nepexo.n:a

0+	 ls~ "s «oO	 O 5 _ 1
O	 O

2+ O 2 s D 102	 O 5 ____ 3 
1 2+ O 2 s D '112 

31' _ 11'1-	 (?)H1 O 1 1 
0- 1 1 3 l' ------> 31' ~4.0

1	 1 
31' _ 31' D(.,u11 1 1 1
 

2 31' ~ 31' fX.4a.
1 1 1 1 

4' 2- 31'_3F t'ho...- 1 1 1 

2+ O l D -+-l D ()G..t.2 O 2 

2 1 2+ 2 O lD~3D ~.L 

,ll)m: aaanaaa 9KCnepHMeHT8JThHl:lX nOJrJ!pHS8mrOHHlDC BeJm1lJlH, HSMe~

eMl:lX B peaznasx d+d npa IDI3KlI!X sHeprna, M01tHO BOCnOjSOBaT:DCJI reo
peTJl'tJeCRKMH nonxO,It8MR)CWOPMYJmPOBSHHHMJI B p860Ta~2-4 .• OCHOBOA DTol 
TeOpeTK'tJeCROI MO.lle~ HBRHeTCH rrpe,n;noxoxeHEe, 'tJTO S8BHCJlMOCT:D M8Tp~
HlDC 8~eMeHToB OT 9HeprRl1! onpe.lleJUIeTCH TOX:DKO WBRTOPOM npO~8eMOCTH 

nOTe~Horo 6apõepa BO BXO,n;nOM K8Ha~e. 8TO npe.nno~oxeHHe BHnOJnleHO 
.lVIH lmaImX 9Heprnl .lleftTpoHoB,ne npeBlIDl~ SH8-qeIDlJ{ Q - 9Heprd 
Hsy-qaeMHX pe8RInd. TaImM 06paSOM,MOXHO R - M8TP~Hd 9~eMeHT BHP8
SIlTõ lflopMoft npoasaeneaaa ~yx epaKTOpoB, aa ROTOpHX O,ltllH ae SaBHCJlT 
OT 9HeprHB H ~yrol BHp~eT 9HepreTZ'qecxyD a8BHCBMOCT:D npOHHRROBeHJIH 
nap~a~:DHol BO~ C Op6HT8~:DHHM yr~OBHM MOMeRTOM t 'tIepes rrOTeHUHa~b-
HHA 6ap:Dep: '. 

2 

<,e: 8' J'it'j RI .e B Jp:> = Ai:~.e' s,Jt,(,(E) .	 (2) 

B pa60Te/3/ nOKa38HO, 'tITO ~L(E) saBHCHT OT napnHa~õHHX ce'tJeHn~ ~ 
n C,IJ;ImrOB (Íl8s ~.e : 

~.t(E) =. .ffi(E) I exp {i~iE)} .	 (J) 

C,llBl1!rH ~3 HepeSOH8HCHoro paCCeRHHH MO~HO Bl:lpaSHT:b rrOCpe.llCTBOM 
KY~OHOBCIlliX <IJy'HRnllti FL (r) li G.f, ( r) /22/ .It7IR aaopaaaoro pa.D;Hyca BS8:vI
MO.lleAcTBWa r : 

F~( r) , 

~.t = - arctg GJl,(r) • (4) 

B paMRaX R - MaTpH'tJHOrO npli6JIIDKelIRR MOJKHO BI:lp83liTL napnaaxsaae ce
'tJeHHH BS8RMO.lleaCTBnH ~yx SapRmeHHHX 'tJacTnu B OTCYTCTBHe peSOHaHca/23/. 

2 JlJ'.t,I'.e.();; =	 (5)
~ (1 -	 '" S ) 2 + y?. p2.e. ;t e: .e 

~~ R Y.e,. - napaaerpa, ae aaaacantae OT 3HeprHH, 
1'.1. R S,.e - <%aKTOpH npoaanaesocra l1! cnsara {f>a3. OHR Bl:lpa:Jlt8lOTCa no-
Cpe.llCTBOM KY~OHOBCKHX lflYHIml1!A F-R. H ~ H HX npOR3BO~: 

kr 
1'..e, = 2 (6) 

F2	 + G.L ~ 

~ , )-1
S..e = 1',t,( ~F.t, + G.e, G..t	 (1) 

B p8MK8X R- M8TpH'tJHOI reopaa MO]ltHO B 06JI8CTl'I HHSKHX anepraã 
BHpaSH'l':b nOJrJ!pH:SBIJ,lIOHHl:le BaJIPI1mHll, lI!SMepHeMHe E d+d peBRllPIJIX, TO~:bI\O 

nocpe~CTBOM WBRTOpOB npOHHU8eMOCTl'I ~ ,It8HHOrO op6HTa~:bHOrO MOMeHTa 
nBpnw8~:bHoft BOnHl:l BO BXO~OM KiHa~e l'I l1!36pBHHoro pB~CB BSBHMo

.lleICTBl'IR. OTMeTHM, 'tJTO B pa60Te/4 nOKB38HO, lITO R_ MBTpH'tJHBR Teo

pHH d+d peaRItJlft B 06~aCTl1! IDl3Kl1!X 9H~rnft E ~ 200 K3B COBnB,u;aeT c 
2rrpH6JnUteHJ!leM HCKSxeHHHX EOJIH DWBA./ /. 

2. A.HA.lIH3 3KCIlEPIDAEHTOB IIPVI ffiiI3RillC 8HEPI'IDIX 

2.I.	 nOXHPBsa~ BuneTaDmftX HYKnOHOE 

nOAHP1'I5a~ npoToHoE.06pa5YD~XCH B peBKnPIH ~(d,p)~ npl'I 3Hep
rHHX ~eATpoHoB HE]lte I MsB,6ana H3MepeHa TO~:bRO He~B'o B 9RCrrepHMeH
Te,DpOBe~eROM E flHCTHTYTe JI.llepHoA ~3HKH ~CAH,Pxe~6 • YCKopeHHe 
~eITpOROB DpoBO~OC:b H8 s~eRTPOCT8TRqeCROi YCROpl'ITe~e, MRmeH:D CO
CTORna 83 .lleftTepH30BSHHoro nOXl1!STl1!~eHB/25 • TIOnHPHSBnHH BUXeT810mHX 
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rrpOTOHOB Ó~ onpe~e~eHa MeTO~OM ~yxRpaTHOrO paCCeHHRH c rrpRMeHe
HReM rrO~pHMeT~a, perHCTpHpyromerO aCHMMeTpnro paCceHHHH rrOXHpH30BaH
HHX rrpOTOHOB Ha RnpaX MHilleHR aHa~3aTOpa rrOXHpH3aqHH. B rroxapRMeTpe 
HCrrO~D30Ba~CR HpeMUHeBHH rrOAYTIPOBO~HHKOBHa ~eTeRTOp B Ka~eCTBe aHa
~3HpyromeH MHmeHH. AHa~3HpyromaR CrrOCOÓHOCTD rrpnóopa ó~a orrpe~e~eHa 

rrpHMeHeUHeM R-MaTpH~HOH rrapaMeT~i3aUHH 9RCrrepRMe~Ta~DHHX ~HHHX 

rro ynpyroMY paccemuno 'p+28Si /2 . KaJrnópoBKa npaõopa npoaenena 
B 9KCrrepHMeHTe,BHllo~eHoM Ha YCRopHTe~e-TaH~eMe MHCTHTYTa aTOMHO~ 
aHeprRR HM. Ryp~aTOB8 B MocKBe,c npWMeHeHHeM rroXHpR30BaHHHX rrpoToHoB,

12 ~ 12 161
oópa3yro~xcR B paCCeRHHH C(p,p) C . 

OÓ30P R3Me~eHHn rro~RpH3aUMH HenTpOHOB,oópa3yxm~xCH B gepR8~DHOn 

peaR~H 2H(d,h) He,H cpaBHeHHe aTRX ,It8HHHX C R3MepeHHHMH H8MH BeRR
~RHaMR nonapasauaa nporonoa B peamraa 2H(d~ )3 H npaseneuo na pRC.I. 
~ aHeprRH ,Ite~TpOHOB ~o I MaB B HalieM pacrrop~eHRH óano Bcero 38 
9KCrrepnMeHTa~DHHX~8HHHX no rroxapH3aUHR HeHTpoH~B H3 pauee BHITO~

HeHHHX paóoT"7-17 . B 3THX paóoTax rrOXHpRS8UHH Hefl:TpoHoB orrpe,Ite~eHa 
rro R3MepeHHID aClli~eTpRH yrrpyroro pacc8HHllH H8HTpOHOB Ha ~ax 4H8 
H B O,ItHGM c~ae/117 rro paCCeRHHID HenTpOHOB Ha o~eHD Ma~e yr~ Ha 
anpax c BHCOHRM Z 

o 

-o.os 1 j

P'o,,~ \1 ~jl~!ft j j j j j j 1j j I II 
-01~ J!fl!lrftf1r di j f t? htt 
-o.zol- t , " 
-0.251 ! ! 

0.2 0.6I 0.80.4o 
E (M38)

d 

PRc. L IIOJIRpllsaqHR HeitTpoHoB B peaKIUm 2H(dp)3He rrpa Ed ~ I MaB: 
6 - /7/; ... - /8/; ... - /9/; V - /IO/; O - /II/; O - /I2/; 
X - /I3/;. - /14/; 
IIoJIJIP;li3aUIDI nporoaos B peaxnaa 2H( d,p)3H npa Ea. ~ I MaB: 

• - /6/.. 

.t. 

B.OÓ~CTH HH8RRX 9HeprH! Ed~I MaB pa3BHTRe (I) ~ rro~pR3a

~ BRneTaIDmRX nyRHOHOB 

C:V pY' '1 -2 "'" 1v ( E , 9 ) (E,&) = ~k ~ BL 1PL ( COS ~) , (8)o L 
L lJeTHOe, 

MO.1KHO orpaaavars rr8pB1IMlI AEYMR 'LJI8HaN.M. Ko~rm8HTbI paSBHTE:íI 

~ ~ '* 11'711. ,.". ) r: "*,L
B2 1 a Im { -2(1~1~12)' - 2V6(1~111?>12) + 2v2~10r.1?) + 

+ i.fJ(P(ll~·~2) +.J2(OC10~~) + W~108i2) 
- ~C/?)11~1) + i-t3(c<.,lbr2) + i[Jú:><-o~~) + 

(9) 

+ ~E~();)} 

II 

c Imhsp~)} (10)B41 

co~~~aT KOM6RH~H MaTpnqaax aH6M8HTOB (CM.Ta~),COOTB8TCTByn~ 

j{, = I BOJIHe (nepase 8 'q~eHOB B2I), IIHTepqíepemnm !l = O' PI J..:: 2 BOJIH 
(Im ~Ot?>2» JIl .i ='2 BOJIHe (Im (ol2P.l2)) BO :BXO;n;HOM K8HaJIe PI3f1iaeMIlX 
peaRUPI!. B paMKa.X R - MaTplfImoit reopaa ROS~8HTbI B2I II B41 MOJKHO 
rrepeITHCaTb KaR 

B A b fl. 1 (E) + b IliQTEIIT2T~in(-%l +pS, + 1V) +
21 1 E 02 I-=:' O 2 rT.> 

+ b .!2.2(E) ( 11)
2 E 

R 

B = b2fl..2 (E) (12)41 E-

Ha60p 8Hepre'l'lJ'qecRl'I H8SaBKCHMlilC napaaerpoa b b ,'P R1, 02 b2 
,ItJIJI 1I3CSpaHHoro P8wca BSalIMo.n;eD.cTBWI r B .u;narra30He OT I no I5 <IM 
MH ECRanE noCpe,ItcTBOM no.n;rOHRH 8KCnepHMeRTa~DHHX 3Ha~eHHI B2I PI B4I. 
MeTOnOM HaEMeHmHX KB8APaToB. lloCTpOeHH8H HaMH rrporpaMMa rrO;n;rORRm 
APPROXHBAHeTCK Mo~~aUKel H3BecTHoI rrporpaMMH SEARCH/27/. ~ 
Bwrnc~emm KYJIOHOBCItillC <WHItIJ;KH MH llOJII>30Ba.JI.aCI> nporpaMMoft RCWFN/28< 
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TIpone~pa nO~rOHKR OKOH~eHa onpe~e~eHHeM Ha60pa napaMeTpOB, MnHRMH

3HPYDmerO Be~HHY 

V2 = -=-~ ~i~(Ei} -.Bi~(EiJl2 ;	 (13J 

~ N p i=1[ ~B~~(Ei) J 
p - ~HC~O napaMeTpOB nO~OHKH, i=1, •• N 0608Ha~aeT aRCrrepw.MeHTa~óHHe 

TO~RH H3MepReMO~ He3aBRCRMOCTH. ]yqmaR nO~OHRa aRcnepHMeHTa~óHHX 

8Ha~eHH~ ~R pa~ca B3aHMO~enCTBHR r=7,5~ H Ha60pa cne~ napa
MeTpOB: 

2H(d,n)3He :
 

b~ = -(0.157±0.011),
 

bg 2= +(0.014tO.020),
 
( 14a) 

~ = (125.0t10.5)O, 
n	 . + .

b2 = -(0.019-0.016), 

H 

2H(d,p)3H :
 

bf = -(0.103tO.018),
 

bb2= +(0.035tO.024j,
 
( 14b)

'l'P (57.5t7.0)O,<2 

b~ = -(0.017tO.015) 

Ha~o OTMeTRTó, ~TO napaMeTpH (14) onpe~enRIDT BK~~ p-BOnHH 
(b

1 
), d-BOJIHH (b 2 ) H HHTeJ)<lJepemnm: s- H d -BO~HH (b02 , 'I' ) BO 

BXOnHOM KaHa~e B no~pH3anRD HYRnOHOB,06pa3yDmHXCR B peaKnHHX d+d. 
TaRRe B~~ B no~pH3aqRID npOTOHOB nORa3aHH Ha pHc.2. KaR BHnHO, 
8HepreT~eCR8R 3aBHCHMOCTó ôSpy' BO BceM ~arra30He 8HeprHft ~eftTpo
HOB onpe~e~eHa RMeHHO p-BallHOBHM qaRTOpOM rrpo~aeMOCTH. BK~a~ d
BO~Hl:l JII HHTep<PepeHIum s - li d -BO~HH HBJIR8TCSI He3HalUtTe~óHHM. 

AHa~or~HaR cRTYaURR JII B n~RPR3a~ HeITpOHOB. 3KCnepHMeHT8nD
RHe 3Ra~eHHR K08~UHeHTOB 06eRX peaKUHft d+d , 06YC~OBneHHHeB2I 
TMóRO BKJIB~OM OT p-BO~HH BO BXO~OM xanane , npaseneaa na pRC.3.
 
HaMH onpe~e~eHo OTHomeRRe BKna~OB p--B~HH B rro~H3aURD HYK~OHOB,
 

06pa3yD~XCR B peaRllH.x TepMORnepHOrO CHHTe3a d+d,
 
n p +	 . = (1,52-0,37) •	 (15)b 1/b l 

6 

2 H (d: j5)JH - ~~~).-

--"'-- ... 

-0.2S 

-O.SO 

-0.1$ 

I , , 
..i
 

O
 
-1.00' 0.2 

O•• 0.6 0.8 1.0

Êd (104.8) 

0.1$ 

0.20 

~, 
p' 

0.1$ 

0.10 

? JH(d.i"il~(! 

+ 'H(d.~I'H
 
0.0'
 

0.2	 0.6O..	 O.. 
E.. (H>lI) 

Pltc.4.	 AHaJm3 3Kcn8PJmeHT8nDHl:lX ~HHHX 

no nO~H3anRR HeftTpoHoB B paMR8X 
.L 

0··f..IM.8)"0 reoperwseczax Mo~e~eft DWBA 

Pmc.3. 3aBHCRMOCTó B2I (npepsanaa KPHHaSl) H R -MaTpmHoro 

OT 8HeprHH ~eftTpoHoB. npR6J1IDtermSI (CMO!IIHaR KPHB8SI). 

llnnspBS8UKR HelTpOWOB npB o~eHó HH3KRX 8HeprHHX ~eftTpoHoB 

Ed~250 K3B OR8S8~8Có npe~eToM TeO~eTKqeCROrO 8RBJm38 B paMRax 
np1l6JllD1teHM JICR8J1teHHHX BOJIH DWBA /1 /. Mc~o.1UI HS aroro TeOpeTZ1JeCRo
ro rro~o~, c~PM1JmpOB8HHOrO B pa6oTe/24 , ~ 3Hepre~ecKol S8BH
CJlMOOTJI lfo9~eFlToB 81m30TpOmm A / A ~(fxl>ep8HIUia~Horo ce~eJmSI20 oo 
~ a Aoo+A20P2(cos~) llo~eTCH B03MO~OCTó rrpHMeHHTó OTHomeHHe 

~ (0.05+E)A20 ( 16) 
- 1 + IX, (0.05+E)AOO 

7 
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~(Oo05+E)P~(COS e) ( 11) 
1 + c{(0.05+E) + /?)(0.05+E).k'2(cOS ~i 

rne E - 9Heprltsr B M9B, « ,(?) • li C - napaaerpa.ne 3a.BHC~e OT anepraa. 
ABTOPH pa60TulI3/ rrpoaH~~i~pOB8~ o~oBpeMeHHo K09~eHTH yr~oBoro 
pacrrpe.ne~eHHsr HeATpoHoEf 29 ~ c06cTBeHHHe 9KcnepKMeRTa~HHe ~HHHe no 
nOJI.HPHsanmt HeftTpoHoB ~f, 06pasyIDlltRXcsr B pesIaO'IJI 2H(d,n)~e npJl 
Ed ;z250 K3B, H}lOJIY'OOlli 

ex.. = 3,0, 
l?> = 5,0,	 (I8) 
c = -0,I6 

Cpasaenae pe3YJIDTaTOB aroro aRaJIJIISa (DWBA)o HSCTO.RIJtlilMlI paC"IeTara 
( R-MaTpnR8SI reopaa) :B ,tUIanasoae 9HeprJIIA 1!.0 I M9B nPHBe1!.eRO lia pllc.4. 
CorJIBCJre 060zx nonxozoa B 06JlltCTH 9Hepm 1!.0 ""250 KaB RlUIReTCH oxe
BH.WIHM.Ho npa sacnax aaepraax .rr,~RTPOHOB O~flB,IU:lBaeT ceos R-MaTpHllliOe 
rrpR6~e~e. B COrnaCJlH c aBTopaMH pa60THf 7 MOZHO nOTBep~TD, "ITO 
npR6~SRTeHbHoe BupazeHRe KY~OHOBCKHX ~A ~ BHBO~ na OORona 

DWBA TeOpPIH K09<IxfJluUJeRT8 aaasorponaa (I6) JI IIO..JIHPHSSmm (I7) nos
MOJItHO T~KO ,U)ISI 9HeprJlA ,nelTpoHoB RUe rv 200 KaB. 

2.:. AHa~sHp~e crroc06HoCTH 

HSRa60pa KHHeftRo neSaBJIICHMHX K09~eHTOB p83BHTRR BOSMOXHHX 
nORHpHSaUHOHHHX Be~R B peaKURnx d+d I no COOTBeTCT~ IIanH
HnM8M ~eMaanpa TOJIDKO K09~eHT C21 paSBKTKR ~~pe~DHoA 

sesropaoã aH8JIHsl'IpyoneA cnocoõnocra ttoA.y , 

~(B, 5)Ay (E,~) = 3~ k-2 L: C
L1Pi(cos a) • (19) 

L 

conePMJIIT KOM6HH8~ MaTpl'I1fHHX 9HeMeRTO:B,COOTBeTCTMYum«X TaHDKO ~ = I 
BOHHe BO Bxb~OM KSHa~e: 

. {J *' s r: * 2.lDl .. 3Tr' Jl*}(;21 = Im 2«()(1~'2) - 4~6(CX:10~12~ + 4--11K.,2) + 4'f6{OC121J12) • 

(20) 
Il09TOMY· JKeJ.IaTeJlDHO npoaaanasapoaarr, BeRRo 8KcnepOCBTSJThHHe 
.nBHHHe aroro TIIIIB H YSHaT1>, B03M01KHO ~ RO~eBTH 021 armpOKCID4KpO
BaTlJ lÍlOPMYJIOR 

(21)= c,P,(t)/E •C2, 

H 

CJIe~eR l!3 R-I.JaTplNROrO rrpiI6JIIDKeHU. OTMeTHM, "ITO B paMRaX aror-o 
TeopeTJrqeCRoro rro~o~ xopomo rrpoaRa~SRpOBBHH .naHHHe no rrOJIRpR3a~ 

HYRJIOROB,06pasyDIltl!XCH B peazrraax d-ed , c Y'tIeTOM panzyca B3a.0Mo,n:eR
CTBRsr. 

BeRTopHBsr BHBJIn9Rpymmasr cnàc06HOCTb ~ o6enx paCCMBTpRBa8MHX 
pe~, 6una orrpe,n:6lleHa TO'tIHee Bcero B aKCrrepIt1MeHTax, npOBe.n:eHHHX B 
liAs/L? .II:JIH 3HeprHfi B ~arra30He OT 60 ,n:o 485 RsB (Bcero 12 3KcnepRMeH
TanbHHX TO'tIeR ,n:JIH Kam,n:ofi pe~H).B HarueM pacrrop~eHHH RMeIDTCH T~e 

H3MepeHHH ~ B pe~HH 2H(d, p )3a ~ aHeprliH 150,230,340 li 460 K3B 15{ 
B TOM "til/[CJIe li ll3MepemIH ,n:JIH' I Ms:s/ I6/ . 

Ilo~oHKa 9RcnepRMeHTB~DHHX ~HHHX onpe.n:e~eRHHX ma cqoT~eTC21 , 
CTByIllIUIX S8BRCmROCTeft ~(E,e)Ay(E,6), npoaeneaaux nna r=7,5cIM, 
YCTaHOB~a c~e,~~e napaMeTpH: 

c~ = -(0.162!0.004) .IT.JUI 2H{d:n)3He	 (22a) 

PI 

c~ = -(0.105!0.002) ltJUi 2H( d, p) 3H .	 (22b) 

OTMeTmM, ~TO 88BHOBMOOTD R09~eRToB paSBRTRH 021 OT 3HeprHH 
(pac.B) MOJ!tHO xopomo OImC8T:b B PSMR8XR-MBTpH1fHOrO rrpPI6J1ID1temm. TBKOI 
pe3Y~TaT HaxO~TCfl B Cor~aCHR c pe3Y~bTaToM aH~3a 3KcrrepRMeHTanDHHX 
.II:aHHHX no nOHHpll3~ npoToHoB li HenTpOHOB BO BXO~OM KaHaJIe d + d 
pe~ B TOR Re CaMOR odnacTH aHeprHfi .n:eHTpoHoB Ed'l M3B. 

OTHomeRZe 

DIc P 
1 = (1 , 54!O•01 )	 (23)

C 1 

npencrasaaer C060R BKJIa,IJ;H "'tIHCTOR" p
,/,/"/ "'I' i ,-------,----,BOJ1HI:l B BeRTopHhIX anWlli3lipynItWe crro

C06HOCTílX ~ li ~, B paMRaX OIIIH60K H3 Cl~ t--" 
MepeHRH li TO'tIHOCTR annpOKCKM~li cxo f{ 

-c er /;l,IJ;RTCH c oTHOmelllieM b~ /b~ (15), rrOJIY'tIeH- . 
:

HHM H3	 ,n:aHHhIX no,', I1OJIJIPll;3~ HeRTpoHoB 
~ 'Ht3.n)>>HehtpY~H ~OTOHOB ~rB pe~ ~(dfn13He t'f1IJ,pl'H 

H ~(d;P)~ COOTBeTCTBeHHO. ! 
/ 

PHC. 5.	 ~~JIOltMOCTJ, 021 OT 9ReprJIJI
 
,neATpüHoB.
 O··E.(M~·· 
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2.3. lloXHHe ce~eHRH 
3.	 0036.VJK,lJEHIill crefORRIDI HJJ:PA 4He :BfiImSM 

d + d IIOPOI'OBOM HHEPImI 
TIOJIH1:le ge'leHHJI 

.ILmr H9Y1IeHl!fJi TeIJMosutepHoro Cl'IRTe88 d+d R CBOftCTB ;l(elTep:z:eBO!
c-: 41t" -2	 (~4) 
Vtot = )b k Aoo IIJI8SMl:l BaXBHM BOnpOCOM S!BJIJIeTCJI cymecTEOBamre BOs6y!1;ltemmx cocroSlHliIft 

JI.ItP8 4He B6JnrSJII noporosoã SHeprmt E s = 23,848 llIsB, npa KOTOpol STO 
COOTBeTOTB~~ K08~eHT AOO BHpaxaeTCJI ~ Ha60pa MaTp~ 8~~ H.I(pO pacnazaerea na ltB8 ,1tellTpoHa. Ho ]J.O cn nop KeJU,asr C;I(e.mrrlt OIroH~J!
 
MeHTOB d+d pea~ft npR HHSRHX 9HeprHJIX (OM. Ta~) KaK 

AoO a lC(ol~ + 5lrol:t + 5lr1r + I0(.10 I;L + 31~ i~' + 31~ 111~ 
(25) 

+ 5!OC121:l..+ 51~121:t. '. 

OTMeTJ[M, QTO B OTROmeHJm' (25) co.nePJlt8TC1I TOJI:DRO MBTpJtTmHe 8JIeMeRTH) 

OOOTBeTCTByDJt;Ie JL = O l'I ]L = r sczne BO BXO,1J;HOM R8H8JIe. T8ImM 06pe80M, 
B paMR8X 'R,-M8TplFlROrb nonxona BOSMomro nepeIIJI08T:D (25) R8E 

AOO = BoPo + 8rPr	 (26) 

rno ao H. ar - napaaerps, ae 3aBHCmnH8 OT 3HepI'ID:1, H Pt - (J?aKTOpH npo

Im:qaeMOC.TH (6) xepea nOTe1IW1a1lbHID1 oapsep. 

IloMerome ;D;oOTYIJHHe SH811eIDUI noJIHHX ce
lIeBd 6tot, oõezx peamnrll 2H( d, n )1Ie 
II 2H(d ,P )'11 11 lUI88?SOHe 9HepI'd OT 0,025 
.1l0 0,0703 MsItI9,20 - pltc.6 - np08HaJm
911poMlUl NIJI pa,ltPlyC8 B88JIMO.nelcTlSM 

r-!f.,5 <IM. Onpe;I(eJIeHH napaMeTpH
aTOl 

(Mil 

a~ ::2 <O, 267±O,OI9) , aI = (O,162±O.017) 

60 II	 (27) 

ag	 = (O,316±O,022), 8~ = (O,I1o±o.OIB) .00 'H(d.n))Hc 

••	 'H(d.p))H 

OTHOmeHJIJI :B1t1UUlOB s - lt p-BOJIH B o6oJIX 
RaHM8X peaIt:I:tHA d+d	 ' I 

o.'	 0.6 _\l.1 1.0 

E 
d 

(M.I) B~ag = (O.84%ü,I2) (2B) lH 
PIto. 6. IlOJIme 0811e01l 

(I, 47±o,IB) (29) Jpe8m:nrlt d+ d • aI/8~ 

QaTeJI:DHH~ BRBOJ)Jl 06 9HepreTl'NeCKKX ypomurx ~e ::B arol odJIaC'i'R 3l!enrd. 
301 PesoH8HoH 136JmS:H noporosax ypoBHel, npencsasaaaae TeopeTlAecml , . 

dllJDlI 8Rone~eHT8JThRO rrposepemr Y JtPYI'HX JIerlmX mtep. HalIpm4eP B cao
TeMe 'A = r}2I/. . 

AHOIl8JI:DBHft XO,lt 8Repre'l'ReOltJIIX S8Bl'ICDOOTeA l19Mep.Jre1lYX :BeJmtmH 

peaKItHI d+d B O6JmC'rJI sHeprd .ttel'.rpoaO:B Ed"'1OO K3B, lJHTepn.2!THp<>

138mm1 ME peSORaRO, COOTBeTC'.tBYDIUdI BOs6J'1Jtemm COC'1'o..'.iBJJJ[ JJ:. :* ~ 
31 1smpa ~e, 6HJ1 HaÓ1IlQI(eH, B'BMepemmx nOJIJIPlIS8ItmI aelTpoHo-/ H 8HaJm

8RP1JIItBX cnOC06HOO'fel!32 • nW7emme nossa 8KcnepueBTH no ~jPe
mm nOJIRPIlBaIllDI lIelTpoIl0J!'11-14 11 8BBJDIS:npyDl\U cnocoóHoCTel'17, , 

peSOIJ8BrOe nO:Be,ltemre npJ! EdlV100 KaB ne nOTBepJtIfJDI• .J(aJn,me 6wro J1m
S8110' 33 , lITO 8!IOM8JDIJt· lIe1lTpomrol nOJIJlPlIsanmr B 8KcuepmreRTe!31/C~ 
S8Ra c cynteonoMBll8M YSKOro peSOB8HC8 8HBJD1SRPJDlteft cnocodu:ocTII yn
pyroro paccemnm 12C( ~.nlI2C lIpJI 8HeprDI 2,85 MsB. OrMeTml. 11'1'0 B nw
TJlpoll8HHOM 8KCnepOellTe JIlpyroe pacoeaaae BeITpoRoB ,HB yrJIepo,ne 01(8

S8JIOO:& cnoco60M onpeJ{eJleDSl nOJDIPlfS8JtD[ Rel'rpoKoB. Ocsrmmm Jl3Mepe

BJfSl nOJUlPHS8IVfiI !IelTpoHoB.o6pa~CSI B pe8RI{JJl[ 2H<d,Ir)3ne c Bcnam
SO:B8lDJeM ynpyroro paccelllDIJl "ir + 4ne JI paocesaaa Rel'rPOHOB HB BlQl8X 

c l!HCOXIIM.I K8lt BJl8JDlISIlPYJlltl!Ç[ nponeecoa, s:e mm:muH 8TOT peSOH8HC, 
COO'l'Be'l'oTJlYDItlfl BOSuomrOuy CO~TO.amm iJr = 2+. PesYJIL'l'8TH HaCTOJm{ero 

8H8JIJlS8 CXo.ItRTOJI o OT~'l'e.nHBMl! BHBO.JJaD o C1DtecTBOJJamnl odCJlllNle

MOro peSOB8Re8 2+ JfJ{P8 ~e IIplI Ex<4ne) 1V23,9 MaB B nOCJreJtBDX JtI!TBPO
B8BHHX padO'l'8X: 1I0lfO'l'omml XO,lt RpmJHl[ B086~emm 1I0JJDPBS8I1IDI nporo

HOlS li He:ft'l'poHoB (pJlIo.2,3)~B TOM 1UI~e B SH8JDISHPYIH$IX CIrocodnoCTel 
pe8~ d+d, nOSBOJIJI8T y-TBe.P'KJ{aTb.no STO cocrosaae B H3J1meMOU nwa

nSSORe 8Heprd ae BOs6yJr,IrBeTCH. 

Ha OCHO:Be 8,H8JI1188 Jl9MepJreMHX ,JJ;8mmx no .rtKifIIlepeIJI:tll8,1ThHOUY ceT.femtD 
11 8H8JII[SJlpyuIlel crrOC;OO'OCTJI peamtmI 2H( d, P )3n B JU{8IIJ!1S0He aHeprd: OT' 

I ,1tO 3 M8B B e60Te'16 H8MeQeHO BOSlIQDOe ~c'l"BOB8mre JIlOlmS 2 
J'J:: = 1- JlZlpel He llPJI sHeprmt Bos6ylQ(emm ~<~e)~24,I MaB. B pa60TeI 1/ 
nOR8.3aHo, llTO pesOH8HCHHe COOTO.HIDUI JI,ltep c lI8JIlDI "DICJIOM ~OHOB 

MOGO onpe,1teJIB'l':D 118 RpJmUX Bosdp.u(eHHJf no irOpmPOB01JBI:lM Jros@íHmreH'lBM 

paSD'rlIK (omeC9HHNM' R nOJlHOlq C611emm) UOJJJIPl198nHommx BeJII!I1IIiIB no 
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COOTBeTcTBymunm nOJrnHOM8M JI8'B:an.n;pa. HeCMOTpR n8 TO, lJTo npH OtIeH:b 
HHSKRX sneprnnx OdCT8HO~K8 SH8qHTe~:bHO OnnO~RHeTCH 8~eKTeMn npOHH

I 6/nO,IJ;TBepJK,IJ;aIOT,U8eMOCTH, 8BTOpN P8doTli llTO nOBe.n;emre RpHBIlX B03
d~eHRH no nOPMRpOBOllHHM R08~eRT8M Mo~eT OTpaXST:b npnCYTCTEae 
pesoaaaoa p-BOJIHH l'lJm ee HHTepcpepemnm c s -BOJIHO~ BO BXO,mrOM R8H8~e 

BdJÍllSH Ed'" 500 RaB. Vis OÓCYJK,Il;8ID'IH BKJI8.n;OB OT.n;eJIbHHX M8TplPlHHX 8JleMeH
TOB, BXO~X B cooTBeTOTBYIOmHe HOPMKpoBOllHHe Roa~HUHeHTH, onpe~eRK

JJT peaoaanoaoe OOOTomme R8K J~= r-. IllirPIUrY YP01mH ""'I - 2 MaB 
OueHI'lBaJJT MS 8HepreTKqeOKO~ saBRCRMOCTl'l HO~KPOBO'tJHHX R08~KUHeHTOB 

npa Ed> I MsB. Ho B InITRpOBSHH:oft padoTelI 6 ne dwm Y'lTeHH TOtIHHe 
HSMe~e.rSI nOJIJIpt!S8IniOHHHX 8tM>eRTHBHocTel pe8RIld d+d, npoBe.n8HHHX B 
VIA:! 7 , H .n;8xe se dwm aH8Jm9HpOBSHH nOJIfrpKS8mm Hy1t1IOHOB,odpasy
llIItHXCR B HCCJIe,ItOBSHHHX peaxnaax. IT08TOMY MH paCCM8TpHBaJnll, EHR:BJ.UmT 

JIK peSOH8HOH 8HepreTRtIeORMe S8BRCHMOCTH HO~pOBOtIHHX Roa~eHTOB 

nOJIRpKS8nnM npOTOHOB II He~TpOHOB B pe8KnHHX 2H(d,iP)~ R H(d,ii)3He 
npa Ed~I MaB. BRJ!lut M8TPlI1lHHX aJIeMeHTOE t COOTB8TCTByraItIDC P-B0JIH8 BO 
BXO.IJ;HOM RaRaJIe pe8KUBf d+d,-C8MHft BaEHHft B OdJI8CTK .no I MaB (8ds8U 
2.I.), n08TOMY 8HepreTKqeCRaSI 38BRCRMOCTh HOPMRpoBOtIHHX R08~eHTO:B 

no nOJIRPR3a~ HyRJIOHOB .ItO~H8 noK8S8Tb pesoH8Hc,Bosóyx.n;eeMHI P-BOJI
Hoft. 3TO OTHOCKTCR T8RXe R BeKTopHoft 8H8JIRSR~eft cnocodHoOTK d+d, 

nOTOMY tITO R08~eH~ CO.Itep~T TOJIbRo M8TpKllHUe 8JIeM8HTH,npHC2I 
H8MeJKSDutPIe p-BOJIHe BO BXO.D;ROM K8H8Jl:e (aõsan 2.2 ). 

~I~I 
"\00 Aoo 

0.2 0.4 0.6 0.8 \.0 

Ed(M~B) E IM»BI
d 

PRo.7. ~BHCJDfOOTh B2I/!aO OT PRo.S. 3aBHOHMOOT:b C2I/AOO OT 
~ 8H~prmI .n;elTpoHoB. sHeprKH ~eITpoHoB. 

Ha pRo.7 rrpRBe.n;eHH 8KOnepHMeHT8JIbHHe 3H811eHRH HOpMHPOBOtIHHX 
Roa~eHToB · BMeCTe o TeOpeTRtIeCRoft S8BlICHMOCT:bIDB2I/Aoo 

B2 1 = b1~=1 
Aoo aoP.(=0 + a 1Fi. ~ 1 

R KonO~bSOBaHHeM BHBeAeHHHX n8p8MeTpOB b1 (I4), 80 }lI 8r (27) R9 

R~8TpH1lHOrO 8H8JIBS8. AH8~0rH'tJHHI no.n;xo,It Ma npKMeHHJIK B c~ae HOp
MHpOBOtIHHX Koa~eRTOB C2I / AOO no BeR~opHol 8HaHRSRpymmeft onooo6,.' HOOTE: pe8RInlA d+d : 8ROnepHMeHT8JI:bHHe sH811eHPIH BMeOTe o TeOpeTlPIeC

Rol S8BRCRMOCT:bJJ 

C21 "" c 121 :li 1 
aOPi~o +AOO 

~ OOOTBeTCTBYJ>JItLn SR8'1ieHd 

8r (27) nOR8S8HH n8 pxc.8. 
OTMeTHM, tITO rrpHB8AeHHue 

a1P~=1 

R-M8TPH1lBJIX n8paMeTpoB cr (22), 80 PI 

i 

HOpMRpOBO~HHe R08~eHTH no no~pR98
lUllI HYJt1I0HOB pY'K 8H8JmSRPYD~X onocoõnocreã Ay peaRI{l!ft d+d B S8:BH
CHMOOTR OT aHeprKH MOERO OllHC8Tb TOJI:bRO noope.n;CTBOM qeRTOpOB rrpoRHn8
eMOCTE: P.Q'<E) BO BXO,ItHOM Kalfl!lJIe. C,D;eJIaHHId H8MH 8H8JlllIS AOR8SHB8eT, 'tlTO' 
He SIBHHeTOH Heodxo~ npe~ÔJI~raT:b Bosdy~eHRe peSOH8n08 J~~ I-~ 
od~HCHeaaH aHepreTH~ecKKX S8BRCRMOCTel HOPMHPOBO'tJHHX Roa~eHTO:B 
~I/AOO li C / AOO. 3TO nO~epKRBaeT OTCYTCTBRe TaRorO peSOH8HC8 ~p82 I
 
4He BÓJImSR ero noporoBol SHeprRR.
 

4. 3KCTPAlIO.rrm.um nOJIHllX CElIEHVI~ PEA.I<llIDt d + d 

B OEJIAm'1 OtfEHh IM3mX 3HEPlltll JlIDITPOHOB 

3Hami; Be,1IH"q'HH nOJlHIlX cetJeIDrlt btot(d+d) JUlepHHX pe8RInlI 2H(d ,P)11 
H 2H( d,n)~e B OdJI80TR OtIeHb HK8KHX sHeprzl Ae~TpOHOB HeoÓXO~o ~ 
RoppeKTHoro paO'qeT8 KHT8HCKBHOCTm dHCTplIX S8pRXeHHHX 118CTRn,B03RHR8
mmmx npR CTOJIKHOBeHRSIX .n;eITpOHOB B H8rpeToft nJI83Me: 

2 (0)
gDn = n < 6't ot OV > 

B OTHOmeRl!llI (30) D - ..o~~eMH8H Rom:r;eHTp8IJ;RSI AeaTepY'l:.R, 't' - OTROOPlTeJThREUI!I:1
2 

OROpOOTb CT8JIKHB8D~H RAep. Ho npHMoe aKOnepKMeHT8~:bHOe OnpeA8JI8HK8
I'r noJIHHX cetJeHBft pe8~ npK OtIeH:b HY'l:3KHX 8HeprHHX HBJIJ{eTOH CHHmROM 

I
 CJIOXHOt! 8RCnepnMeHT8JIbHOa sanaxeã }lI rrpa Ed :llE. IO KsB OHO np8RTR1IeOD
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HeD03MOXHO. PBan~HHe SRCTpanO~R 9RCnepHMeHTBnbHHX 3Ha~eHEn ce~e

Rnn Eí B 06nBCTn O~eRn H~3~ aHeprR~ ~e~TpOHOB HCnOnn3yIDT past ot 
~HHe TeOpeTR~eCKHe COOTHOilleHll~34~ BHBe~eHHHe no OCHOBe qopMY~ 
raMODa: 

s(~(d rr;:;-o
6'tot(Ed) = -,r:-- exp(-~EG/Ed) , (31) 

d 

r,ne = J4'tz1z2~Mc2.npI1rqeM· Z1 R Z2- 3apMbI. B3aHMo.n;el1CTB~ i 

anep , 
E

M
G 

- Macca CHCT8MhI R D( = e2/-fí c nocroaaaas T.ORRoft CTPYRTYPIlt. 
v
 

C HCUOXD30BaHHeM WopMY~b1. (31) 6~ C,IJ;eRaHH 3KCTpan~HUHll/35-37/3Kcrre

pllM8HTaJIhHhlX .3Ha"tI8mrii:(J tot(d+d), B KOTOphIX S(Ed) C'tlltITa.Jm nOCTOmmOl1
 
Rnll WYHKUll8fi, ~a60 Me~eMcR B 3aBllCllMOCTll OT 3Heprllll .n;eHTpoHoB.
 
IIaPaM8TPhI <W~ll S(E d) 6blJlli onpeneaeas 3Mill1pll"tIeCKllM urreM.'
 

RaR n0K83anO B pa60Te A,nhgceBnqa K ,np./38/ , no~e ce~eHRH MO~HO 
9RCTpanOnEpOBaTh Ta~e c rrOMombID rrapaM8TPOB,no~eH~ 'S 8R8~S8 

9RcnepWMeRTOB c nOXHpH90B8HHHMK ~8CTn~MR. B p860Te 38 BHBe,neRIlt 
BRJIa.n;H oõezx H8RMeHhlilliX napnH8JII:>RHX BORR BO l!XO,IlHOM K8R8JIe pe8~ft 

d+d H3 R9MepeRHHX BeKTopHHX 8R8JIHSRpyDmRX CnOco6Roc1eft Ay B ~an8

SORe 9Heprd OT 60 ,no 485 KaB.C y-q8TOM SaBllCHMOCTeH napD;H8JIbHHX ce
~eRRl OT 9HeprRH 6~ 8RcTpano~p0B8HH nonRHe ce~eHRst pe8KuRft 
B o6nacTh o~eHh HK9KBX 8Heprnl ,neftTpoHoB. 

IlapaMeTpll, no.nyqeHHHe nyTeM 8R8JmS8 nOJIJiPR3anHOHHHX 8RCnepKMeH
TOB d+d npa HK9JmX 8ReprRJIX B p8MR8X R -U8TpRtlHOrO rronxona, MoryT 6I:lTb 
Toze npHMeHeHH B pemeHKR aToft 9ana~, B8~Hoft ~ ynpaBnHeMOrO CRHTeS8. 
Pe9y,nhT8T nposeneaaoã HaMH 8KCTpanoJI.RIUIK ce~eJmSl 6""tot peazrraa 
2H( e, p )~ npasenea na pltc.9. Mil :BOCnOJIlo90BBJmCh XO,nOM KYJIOHOBCKHX 
~ft F..e,,( r) R G..e. (r) lT)IJI r = 7,5 <IwI, nap8MeTp8MR nonrosxa (Z7) R 
OTHOmeHKRMR (24) It (26), COOT~eTCTBeHRO. SaBHCHMOCTb no~oro Ce~eHRH ~ 

Ii 
OT 8'f1eprmr O"i8Hb mt3JmX .n;eftTponoB }J}IR SepR8JIhHOI pea~ 2H( d,n )3He ·1 
MODO nOJIY"'DITll aR8JIOIWmHM 06p830M. PeSY.nDT8TH C~eJI8KHoft H8Ml! 9KCTpa I 
noJIS:lY.nlJl smJUmTCR sH8~eIDur nO~HX ce~eRd rrpa Ed = O.5 KaB 

I 

E) _ { 1,5 X 10-2 5 M6 .IWl 2H( d,n )~e • 
tot - (32) 

1,3 X 10-25 M6 ,IT,JUl 2H( d,p )3H . 

OTllOmemm SHa~eRRi\ 8RcTp8rroJmpoBSHHHX noJIRHX/oe~e~ 6' ~~f peamnrn 'I2H( d, p )~ no BMIlJIpl!1leCImM <fJoPMYJJBM JI9 pa60T 35-37 J{ pa60TH A,nr»rce
lnAS PI lJ:P./38/ R BHBe,neHHllM 9Ha~eRIDIM RSCTORIltel 8KCTpanOJIJD::nm 
:e ,ItPIsn8S0H8, 8RepI'Rft OT 0.5 ,no 20,0 KsB npKBe,neRU na pRc.IO. Rama 
9RCTpanO~g np8RTnqeCRE COBn8,naeT c 8RcTP8no~el ~eBH"i8 

14' 

R ,np./38/ (OTHomeHHe 7315 npn 9Repnm o~ 5 l"aB), HO OTJmtIaeTCJI OT 
aRcTpano~ft K03noBS 51 R A~nmMOB~al 6/ (oTHOmeHRH 1.5 H 1,85 
npH 9,e~rHH 0,5 KsB, cooTBeTcTBeHHo) li p8sRTenhHo OT aKcTpano~EOYfi1 
)Jy8He 3 I (oTHomeIDIe 0,25 nl/H aliepnrn 0.5 KsB). 

qOT 
(ocfi) 

20lS 

E., (1C..1 

-2
10 

la 

PRe .9.	 3KcTpanoJI.JUnUI rrcoraoro celIemur ô{ot peamrmt 
~H {e,P }~ B o6JraCT:b o~eRb Hn3RmC 3Hep~ft 

,neftTpmtoB. 

r- - - - -- r - --.,.--- 
PRc.IO. Cp8BHeme ~,("
 ~~CJ'a;;;pesy.nT8TOB ! ' 'H(d.p)'H 

............ '11
 

aRCTpano~ <, 
r-'(i)	 ' .... _--- - --ce'tleRl'l! {) tot 

~eaRUHlI	 t- 1 

H(d,p )3H no ;
 
8Mm1pnqecmm i ~-

lfloINY~ K3 l-·"
 
pa60or!35/ oL ----~ ,O ~ 10 

)R~~g (2),	 . E.~~ 
3 (Km!~SI 

(3»), 1371 {RPHB8H (4)) PI Ra p860TY ~ce~8 R ,np.!
381 

(RP1lB8.R: (I» c pe31J11»T8TaMl'I HacTomneft pa60TH Õ tot • ycnoBHo 
npilR.RTHX 38 e,nmmIlY' .11pR 3H8prll.HX B ,IUiana30He or 0,5 .n;o 20, O RaB. 
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~aH 0630p H3MepeHHH nonHpH3a~HOHHb~ BenHtiHH B peaK~HHX 

repMOHAepHoro CHHTe3a 2H(d, n)3He H 2H(d, p) 3H npH 3HeprHHX 
AeHrpoHoB AO I M3B, Pe3ynbTaTbi aHanH3a 3THX 3KcnepHMeHTOB 
ll03BOnH~T npeAnono~Tb HanHtiHe B036y~eHHb~ COCTOHHHH HApa 
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Polarization measurements from the 2H(d,n)~e and 
2H(d,p)3H thermonuclear reactions at deuteron energies below 
I MeV are analyzed, Results of analysis enable to discuss 
the existence of 4He excited states in the vicinity of d+d 
threshold energy as well as to extrapolate total cross-sec
tions arot (d+d) into the region of very low energies, 

The investigation has been performed at the Laboratory 
of High Energies, JINR, 
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