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. .. .. . B. [1 ,2)6WIO ~cct.larpeao ant~~ ;,cQkoMer~cau TeBJiQB®H~ : 
...••• Jl~ 88 .. xapaKTepiiCTtii(H 3JieK'l'pO~X QICTeN; Jla~ ~' ~.~~ ' 

'~emoJO RCCJleAOBaTit ~'fW,. CJUl;i.i111Ne C JICIJ;~Ba~IJ.O~ BOAiil, .B. ~a~ec.rae 
·:. ~~Hocu¥Jlil. 3TO'J'·aq~pOc ftPeACTaBfUleT ~Jd H~repe,c£, 0UI3~-~~~~~ • 
,, lma.!nouoi B03MO~HOC'l'hl0 aotnpoH3BOAJttb B'tOJ>Ii'fH()e 5(Aeplt00 roJ)loll¢e: HeUOC.,.~'' 
l)eACTBeHH~ B TB3JiaX TeWIO~H"- peat::TOJX)B MJ[ HX ·81'0pH\fH000, HCJlCW?30~ 

' ' • ' •• • ,i ·' ., ' ' ·' • • .... , 

, · a TQDJIHBHOM ~e. . I . . · I . • • 

· MH o~HHlfltJIHa. ~paaueuHeM_ABYX~Hmeuet MeKTpO~eps':A yCTauo:s-:·. 
iu, HMelODlBx o.llHIIai<oBlie te6Merpt~'leaae pa$MePH ll pa8mfllaiO~xg. nmm, : · 

.. re:M, .·1ITG 1l ne.tnioA < • ·:kalfeci'Be te~1'emr Hcttoil.;aoa~ · Bo~a 
.. ' (i = 2o•c,· :p = 1 r/~), a &o :sropo:A ..:- ca11~e~ <Pb~7). Pw.wepH ~ese:i 

:~, . Taue xce, ~:~he: a pa&rrax (1,2): H8PYDNA ;AHal'deTp6.n-anem .t>·= 120'CM,. 
· ·:· · ··ltiJIIHa 6na~pteTa L ~ ~ eM, ~-t::aaa.n~ WI$1 sBOAa nyqn nep:all'IHJllX npar()- · 

uo:s c *e.,.e:A l ~3~~f.=i '26 CJ&, ~ruu.r~p ~~~~.u;o~ !=epzxCNHna L 11 = 64 .eM. 

H~pli~O'f~ HMeiOT9I il C()Ct~Be 6namceros MeKTpo~~PJINX yc:r:m~ 
BOk1 no CpaBBCSHIO'C M3HKeTaMII, .H3YlfeHH'I:iMH • pa6oTax (1 ,2 ) ... B ,AaHliOH pa~ 

'6ore paC;cMUTpeH cocraa 6.1IaneTa,·.aB:an.~1DII>l:A ~OCTaay aK'l'Hm&lit aoHJf.pe• 
aKTopa im ,.CnnoaHx aeirpouax BB3P.;100() (3 ]. Cocras ~m ~Ke-ra np.t1 

' BOAH'I'cir ·8 TaM. 1. CJieAYeT. TaKlf(e, 38MeTtrflt, \fTO B coorase .· 6.118'HKeTa· Milt . 
I paCOfaTpHBIJIH He uo2, a. MeTa.IIJIHqecKd ypaM ' (etf3• + ~ • 'uo ' me 

I ', ,,I I r '' ~' 2 

I uol&-"':' ~3.11AOJDI uo2 B aarpyat::eaKTHBHO,it 30HH BB~P,.:.1Q®). 

Ta6JJ~ 1. (:OCTaa 6.Bamcera 3Jie~epaoil ycrauoam . . _, 

·~ u:ua+U235 Fe$• ' JI,O(Pb207) 
-------;-"'----~. ,• ~.-.~-··~, 

~IUIAOJIR,% 34,2 12,0 . 53,8.. , '. 

fipa uCJieHHHx paclferax HCDOJihSOBaJUICb re xce nporpaMMhl, :ilro • B 
( ~ ,2 ). BaeceHilll ~h HSMeJielool, ucaiO~CCJI asaHMOAeACTBJta. BWCQK<;I3Hep .. 
J:'C1'H1lec&Hx. qaCTHu; (uyKJIOHOB c -r ~ 1~ IS M~B H M:e3QH()B c T .a: · 2 ~B) ¢ 
~ BOAOpO~a .. (orcyTCTByeT 803M~IJOC'I'b ~pa30~~ Buyr~eP»:oro 
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xaCICAAa). li9J0.1Dr30B&Ha 'l'ax~e cyii{ecraellHo MeH~omag sHepi'IJg o6pesaHWI 
HHSICosaepre'l'J111eacux HeiTpoHoa, 'IT() nosBOJIHJIO y'lecTb xopomae saMeJtTIHIO-. ,, 
II{He CBoitCTBa 801.\111 (3HeprH9 00pe33HH!I ~ paccMaTpHBaeMbiX p8C'IeT3X p8BHa rl 

T o6p = w-4 3B). KpoMe roro, 6lil.lla y'ITeHa 8HHSOTpoDH9 pacceHHHJI B na6opa-

. TOpHOit CBCTeMe ICOOPABHaT HeiTpoHOB (T ~ 10,5 M3B) Ha 9:1.\paX BOAOPQA8. Bee 

pac'leTH a:t.mOJIHeHH a paMKax "raaoaoii MOAeJIH" (ace sneMeHTH, axoA~e a 
COCTaB 6.naHKeTa,'nepeMemaHbl, a He Y'IHTHBaeTCH XHMB'IeciCaH caHSb aOAo.PQAa 
B ICBCJIOJJOJ{a a BOAe). Ce11eHHH acex sn:eMeHTOB a o6naCTB l' < 0,215 sB pac;.. 
CM8TpuaJIBCb DOCTo9HIIIiMB: O'(t' < 0,215 sB) = u0 , me u0 - Ce'leHHe 3Jie-

MeHTa npa l' = 0,0252 sB. fipa B.bi'IHCJieHHn Y'IHTHBan:ocb TenJioaoe ABH~e
HHe J~Aep BOAOpoAa a COOTBeTCTBHH co cneiCTpoM MaiCcaeJIJia - BoJih~aHa.~· · 

PE3YDbTATbl PAClJ:ETOB 

B oOOifX CJiyqagx Bbi'IHCJieHHR. npoaSBOAHJIHCb AJIH OOCI.\HeHHoro ypaaa 

(0,3% u235). PesyJibT3Tbl npBBel,\eH.bl B Ta6JI. 2 (HHTerpan:bMble xapa~TepllCTH
. ICB MBmeHeit B pactleTe H3 OARH oepBH'IHbljj UpoTOH) H B T8M, 3 (CoeKTpbl Heit

_TpoROB cT :s 10,5 MsB). 

Tati.Junull. xapauepaCTHxu ~anKeroa :Me~epHwx ycraHo&Of 
C IIO,IUIHWM H CBHHQOBWM fthJIOHOCII'I'eJUIMH (H8 ~HH nep8flqlfwii. nporoH) 

qHCJIO ,AeJI~HHA 8 Ulll ,.n
18 

qHCJJO 3&XBBTOB 8 lJlll ,n. I 
.. c 

qHCJIO .Jie.neHHA 8 U:US, rtf S 

qHCJJO 3&XBBT08 8 U235
, DeS 

qHCJJO po,A~WHXCll XOpoWO ,AeJili~HXCll ll)lep, 

n,"' "cs- ltd- "ts 
fiOJIHoe qHCJIO 3&XBBTOB, n 

I I c 
qHCJIO 8t.UJeTeBWHX HeATpoHOB, n 

0111 

fiOJIHoe qHCJIO HeATpoHOB, n = nc + n/NOI 

Tennoa~eHHe,rsB: 
~e.neHHe (T :Sl0,5MsB) 
J(e.neHHe (T > 10,5 MsB) 
HoHH38~ll, Qlon 

fiOJIHoeTeRnOBM,AeJieHHe,Q 

R.tO Pb207 

2,63 3,29 

33,5 30,6 

8,32 0,65 

4,66 

23,5 

44,8 

1,4 

46,2 

1,86 
0,22. 
0,70 

2,78 

0,27 

29,7 

32,3 

14,1 

46,4 

0,64 
0,26 

-0,59 

1,50 

KaK a~; nonHoe 'IHCJIO HeiiTpoHoB Ha OJtHH nepBH'IHblii npOTOH nonyqa
etf.st npHMepHO O,ltHHaKOB.biM AJI.sl OOeHX MHWeHeH. 0JtH8KO 38MeTeH pe3ICHH 
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COM 'IHCJI3 HeHTpOHOB, Blil.lleT3~X sa DpeAeJibi·6JiaHICeT8 MBIXIeHH B tJiytiae 

BO,ltlil (DPHMepao.Ha DOPJIAOK), H , CJiei,\OBa'l'eJibHO, poeT 'IHCJI8 38XB8TOB B TOD

JIHBe, ,ICOHCTpYIC~O,HbiX MaTepHanax H TeDJIOHOCHTeJie. lJ:Hc./10 saXNTOB B 

TOWIBBe pacreT npaMepHo Ha 7,29 1 I p. OnMaKo 3To He npaBOAHT IC prery 'IHCJia 

xoJk>mo .ll~SI !l,llep, po.li(A3JOIIUIXCSI B WHICeTe (s~ech HMCeTC.st B BH.tzy 
• J\ \ ' ' ' 

"11HCT0e.' HakODJieHHC", C y'IJeroM BblfOpaHHJI XO,POWO ,lteJIJIIIUIXCJI H30TODOB), 

noctcOJu;ICy npa 3TOM pacTeT 'IHCJIO saxaaros a ~eneHaii a xopomo ~enSIII{Hxcsr 

HSOTOnax. B u,~oM aa6JIJO.re8ettll aeiCOTOpoe CHH~pHae 'IHCJia po.JKA8JOII{HXCJl 
AeJlSIIIUIXC.R J~Aep (npHMepHo 6,2 J~Aep/ p). i'· 

Ta6JraQ8 3. Cnellt'I'J)W aeihpoHoa·(t s 10,5 M3B) AJUI cacreM c IO.JUIHWM 
H CBHHQOBIIIM TellJIOHOCHTeJiliMH (%) 

H
2
0 Pb207 

10,6-6,5 MsB 0,303 0,151 
6,5-4,0 0,674 0,292 
4.0-2,5 1,35 0,765 
2,5-1,4 2,96 1,38 
1400-800 K3B 3,55 3,01 
800-400 4,89 8,90 
400-200 4,30 17,30 
200-100 4,76 29,00 
100...:..46,5 4,31 25,10 
46,5-21,5 4,58 9,83 
21,5-10,0 6,68 3,49 

:10,0-4,65 ' 3,88 0,591. 
I 4,65-2,15 4,02 O,l.S:2 
2,15-1,0 3,87 
1000,0-465,0 38 3,79 
465,0-215,0 3,76 
215,0-100,0 3,63 
100,0-46,5 3,40 
46,5-21,5 3,39 
21,5-10,0 2,59 
10,0-4,65 2,60 
4,65-2,15\ 2,42 
2,15-1,0 2,12 
1,0-0,465 2,46 
0,465-0,215 2,26 
0,215·10-4 20,50 

. .,. 

Cne~yeT OTMeTHT:& HeKOTOpHe oco6eHHOCTH TenJIOBbl,lteJieHHH a 6JiaHKeTe, 

co~ep~II{eM ao~y. 3aMereH HeKOTOpHii cnan TenJIOBbl,lteJieHHH sa C'leT ~ene
""g a o6naCTa aasKax sHep~ii (l'·S 10,5 MsB) • .HsMeHeHae TeDJIOBbl,lteJieHH51. 

sa e11er ~eneHHH a o6naCTa BbiCOKHx a HHSICHX saepmii OObHCHHeTCH H3MeHeHH

~M CTPYKTYPhl 3HepreraqecKoro cneKTpa HeihpoHOB (eM. Ta6n. 3). B 6naHKeTe, 
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co~ep~ew s,o~;,,311ttJ&HteJI~HQ Melf~bJe aeATpottos c ~H~~ei, p:~~uqa~_i::~>> 
~eA no~r Ae,IJCHJUl u~. '1'1'0 npHaO~ K YMeHbuJeHICJO 'IJJC;II~ ~CIIe~., .... ~p. • I: I 

u238 <0.66.1/p>. B :ro :~te sJ)eMSI cne:l''fP cMew.~rcst."~ 6M¥-rb Tenno•uiiJ~. ~Ji¢p:..., ~>.J 
rd, 'ITO,DpHBO~HT K ~y lfHCJra . .l{en;eHHH. U2. llpHM~p~~~~a llQj)SI;I.tOK, 

1
.•. '· ..•• · .. ·, ';'<; 

. 3:tt311HTem.Hoe _y$eJtH11elqle tertllOBhi,AeJleHHB 34. C'IFT ~eiJeHHH 1 ~J)~ , 
't .$ 10,5 M9B npH~OllHT Jt pOtty nOJI'~ro'TeriJioll~~QCJieHlUI nP,8Me{JJI4.• .2 pct.s3: ·· 
C OnBOA' cropoabl, 91'01' pd<:T TCMOll~e.neHltB HMeeT CBOHnpeJt:MyiUe(;ifil\, T.k, 
C~~lmO y.nyqillaeTCB ~HepreTH'Ie~KHH 6aJta~ 3JieKTpo~~HOii ~HOI• 
KH, HO• ~-'npyrol CTOPoobl, .,HBOAHT K,f~blf~My ~y 3Hep~npu~ 

··. i: ·., 

s 6JiaBXeTe <-10,9 M~B/ n~~ : . '': · · 
1.• 
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CoanmA.H., JIQqyxJI.r., m-ao. C.IO. 1 
3nex~as MJUDeHio c BOAOi a d'lecTBe TelpiOIIOCiiTCil!l 

P2~93"235 

HCCJJ~ xapauePJ~CtHB MeKTpo~i yCTalloa:n, HCn~YJO
m;eA 'OAY B UlleC'I'Be TeiiJIOliOCBTeJlS. fipo~ CpaBBeBIIe C MBIIIeBMO, 

~ep.zam;eA CBJJ11ll.OBJd: TeDJJOHoar:reJ~J». C)'NM8pmd BHXOA ACJI,rmBXCfiMe
MeBTOB DpB 9TOM MeHJieTCJI He31181IIITeJIWIO, pe3KO COKpam;ae'I'C.: 'IIICJIO BJiiJIC:

T8IOID;IIX 113 MBDieBH BeiTpoBOB1 8 TeDJIOB~eJieHHe yBeJD11111Bae'I'C!I npBMepJIO 

BJ(BOC. 

Pa60Ta BbiDOJIHeHa a Jla6opaTOPJIH Bbi1UICIIHTeJihHi TeXHBXB u 8BTOM8'l'B-

3alf.HH OH.siH. 

flpenpHHT 06be.AKHeHHOJ'O HHCTif'IYI'8 ll,ltepHWX HCC.IIe,IIOBaHHA. _.ny()Ha, 1993 

nepeBOA asropos 

Sosnin A.N., Levchuk LG., Shmakov S.Yu. 
Electronuclear Target with Water Used as a Coolant 
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'to 

Features of the accelerator breeder, using water as a coolant are 
investigated. Comparison with the lead cooled target is given. Total yield of 
fissile nuclei is changed insisnificantly, the amount of neutrons escaping the 
target is falling down sharply. heat generation is approximately doubled. 

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