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fonHKOB B.B., TapaH IO.B. P3 - 7729 
BoaMOlKHhilt c~oco6 naane'leHH.II yllbtpaxononHhiX HeltTpOHOB · 

H3 peaKTOpa H 'HX HBKOnneHH.II· 

npennaraeTc.ll cnoco6 naane'leHH.II YllbT~axononHhiX HeltTpOHOB na 
aaMennnTen.ll peaKTopa; HMeromero rpaHH'IHyro cKopOCTb; cpaaHiiMYro nnn 
6ollbmy!O rpaHH'IHOlt CKOpOCTH . TpaHCllOpTH.OrO H9J1TpOHOBOUB, 'C llOMOmb!O 

. HanolKeHH.II MarHHTHoro non.11 Heo6xonnMoli Hanp.lllKeHHocTn Ha aaMennnTellb 
Cnoco6.aaKnro'laeTC.II a aaMenneHHH HefiTpOHOB c aHTHnapannen&Holt OTHo­
cnTen&Ho Hanp .. aneHH.II MarHHTHoro non.11 npoeKunelt .cmiHa· B cnanaromeM 
BHe aaMenmiTen.ll MarHHTHOM none. n -nan&Heltwen nx TpaHcnopTnpoaKe 
o6hi'IHbiM Hei!.TpoHoaonoM. Ha ocHoae 9Toro cnoco6a npennaraeTC.II npHH­
unnnanbHa.ll KOHCTPYKUH.II 38TBOpa nn.11 HBKOllHTenelt yllbTpaxonOUHbiX 
H9ltTpOHOB B CO'I9TBHHH C HMllYllbCHbiMH nnH CTBUHOHBpHblMII peaKTOpBMHo 

OpenpHHT 06heAHHeHHOrO HHCTHTyTa X~ep~X Hccne~oBaHHM. 
,l\y6Ha, 1974 

Golikov V. V. , .Tar an Yu. V. P3 - 7729 
A Possible Method· for Extraction of 
Ultra-Cold Neutrons from the Reactor 

and Their Storage. 
· A metli.od is suggested • for extraction of ultra.-cold .. 

neutrons from the reactor moderator with the cutoff velo~ 
city comparable or greater than that for the:transporting 
neutron guide .tube.The neutrons are extr~cted by means of 
a magnetic field of necessary intensity·superimposed on 
the moderator.The method consists .in delaying the neutrons 
(with antiparallel spin projection, with re~pec to a.mag­
netic field direction) in a decreasing,out of the modera­
tor,.magneti:c field and in their further transporting by 
conventional neutron guide tube. On the basis of this m~­
thod it is suggested a principal construction of 'a lock 
for the ultra-cold neutron storage device used together. 
with th§ pulse and stationar ~eactor~ •. · 

·· Preprint. Joint Institute for Nuclear Research. 

Dubna, 1974 

C.f974 06-.ec>uHeHifWil UHc•u•y• JraepHwx 14C:CAeooeaHuil ,4y6Ha 

· 1. BBE,l(EHHE 

B pa6oTe /I I .nau o63op ucnonL3yeMLIX B 3KcnepuMeu­
TanLHoii npaKTHKe cnoco6on nony•u!uu.11 ·ynLTpaxono,nHLIX 
ueiiTpouon /YXH/. Hau6onLwee pacnpocTpaueuue nonyqu­
nu cnoco6LI uenocpe,ncTneuuoro H3Bne'leHH.II YXH H3 3aMe,n­
nuTenJI peaKTopa .H .nanLHeiiwaJI ux TpaucnopTHpOBKa c no­
MOU{LIO ropH30HTallLHOrO, HaKllOHHOI'Q H!IH BepTHKanLHOI'O 
lleiiTpouono.noa K 3KcnepuMeHTanLuoii ycTaHoBKe. llocKonLKy 
H3 3aMe,nnHTen.II ·npaKTH'IeCKH MOI'YT BLIXO.l{HTL TOllLKO 
YXH, o6pa3oaaawuec.11 B nonepxuocTHOM cnoe TOllll{HHoii 
nop.II.D.Ka cpe,nueii .nnuHLI cno6o.n:Horo npo6era YXH, To 3TOT 
cnoii /TaK Ha3LIBaeMLIB KOHBepTop ·YXH/ o6LI'IHO Mexauu­
'leCKH OT,nenJieTC.II OT OCHOBHOB MaCCLI 3aMe,nnHTell.II. ,lJ.n.11 
ropH30HTanLHOI'O TpaHCllOpTHOI'O HeiiTpOHOBO,na rpaHH'IHa.II 

H -
C~OpOCTL Vrp .l{On:lKHa 6LITL 6onLwe rpaHH~HOH CKOpOCTH 
Vrp KOHBepTopa /unu ero o6ono'IKH/.l Hau6<,>nee no,IJ.xo,nJI­

IUHMH MaTepuanaMH ,nn.11 .TaKHX HeiiTpOHOBOJiOB JIBn.IIJOTC.II 
Me,nL I v rp = 5,7 M/cei</, HHKenL /6,7 ·M/ceK/, 6epunnuii 
/6,8 M/CeK/, rpa!IJHT /6,1 M/CeK/, CTeKna /4 - 4,5 M/CeK/ 

' . 
H HeKOTOpLie ,npyrue, .l{OBOllLHO HH3KHe rpaHH'IHL~e CKOpOCTH 

. KOTOPLIX 3H8'1HTenLHO Cy)l(aiOT Kpyr llO.l{XO.l{:'flUHX Ma Tepua­
non ,nn.11. KOHBepTopoa·. C ,npyroii cTopoHLI,. MaTepuan .nn.11 
KOHBepTopa ,non)l(eH y,nonneTBOp.IITL ycnonuro a c <<a Harp. 
r.ne a c H a Harp - ce'leHH.II 3axnaT!l. H uarpena YXH, 
COOTBeTCTBeHHO. KpoMe TOI'O, TaK KaK KOHBepTOp Haxo­
.l{HTC.II B6nH3H aKTHBHOB 30HLI peaKTOpa, K HeMy npe,n'LHB· 
nJieTC.II Tpe6oBaHHe llOBLIWeHHOB pa,nHaUHOHHOB CTOBKOCTH. 
Bee. 3TH orpaHH'IeHHJI npunenu K TOMy, 'ITO ua ropu3ou­
TanLHLIX KaHanax CTaUHOHapHLIX peaKTOpOB B Ka'leCTBe 
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KOHBepTOpOB 6LinH HCIIOllb30BaHLI H HCClle.IJ,OBaHLI BCero · 

qeTLipe Be~eCTBa II/: aniOMHHHii / v~P = 3,2 M/ceK/, Mar­

HHii /3,36 M/CeK/, rH.D.PH.IJ.UHPKOHHHHBO.D.a/BTOHKOM anro­

MHHHeBOM COCy.D.e/. TaKHe :>Ke XOpOIIIHe KOHBepTOphl, KaK 

TH:>KenaH ao.u.a /5,5 M/ceK/, 6epunnaii, rpa«<JaT, a3-3a 

BhlC!lKOH TpaHHqHOH CKOpOCTH MOryT 6LITb HCIIOllb30BaHLI 

TOllhKO Ha BepTHKanLHbiX KaHanax. 

HaMH 11pe.u.naraeTCH HOBLiii c11oco6 R3BneqeHHH YXH H3 

·peaKTOpa IIPHMeHHTellbHO K ropH30HTanLHhiM TpaHCIIOpTHI>IM 

HeiiTpOHOBO.IJ,aM, OCHOBaHHLIH. Ha 3eMe.IJ,neHHH HeiiTpo­

HOB B HeO.IJ,HOpO.IJ,HOM MarHHTHOM.IIOlle. PaHee HCIIOllb30Ba­

HHe MeTo.u.a 3aMe.u.neHHH 6Lmo llpe.u.no:>KeHo B cne.u.yro~eii 
MO.D.HcPHKaUHH / 2/. Ha IIYTH HeiiTpOHOB OT peaKTOpa C03.1J,aeTCH 

o.u.Hopo.u.Hoe MarHHTHoe-_ 11one H; c11a.u.aro~ee 110 KpaHM .u.o 

HYllH. IlpH · BXO:>K.IJ,eHHH ,.B. IIOne Ha HeiiTpOHhl· C llpOeKUHeii· 
. -> 

CIIHHa S = +- 1/2 Ha HanpaBneHae H 6y.u.eT .u.eiicTBOBaTL 

TOPM03H~aH cana F.,; llnlgrad Fr I, /r.u.e lln- MarHHTHLIH 

MOMeHT HeHTpOHa/, a Ha HeHTpOHbl . C S n= - 1/2 - TaKaH 

:>Ke ycKopHIO~aH cana. 

Y CKOpeHHLie HeiiTpOHbl He llpe.IJ,CTaBnHIOT HHTepeca, aHa 

3aMe.u.neHHLie B ueHTpe o6nacTH; 3aHHToii · 11oneM, r.u.e oHo; 

110. Ollpe.u.eneHHI01 O.IJ,HOPO.D.HO, HY:>KHO B03.1J,eHCTBOBaTL pe3o­

HaHCHhiM pa.IJ,HoqacTOTHLIM IIOlleM, llpHBO.IJ,H~HM K llepeopH­

eiiTaUHH. CIIHHOB IieiiTpoHoB. B • 3TOM · cnyqae Ha BLixo.u.e H3 

IIOllH.HeHTpOHLI, llepeBepHyBIIIHe CIIHHLI; pY.D.Y~ HCIIblTLIBaTb 

.IJ,OIIOllHHTellLHOe TOpMO:>KeHHe. lJpOIIYCKaH HeiiTpOHbl qepe3 . 

p'H.u. TaKux o6nac-Teii, MoiKHo 11onyqaTI. 11yqoK KonnHMHpoBaH­

HLIX IIOll$1pH30BaHHbiX KBa3HMOHOXpOMa THqecKHX ... HeiiTpOHOB 

.IJ,OCTaToqHo ~anLIX 3HeprHii;. QqeBH.IJ.HO, qTo TaKOH CIIOC06 . 

HellpHMeHHM .IJ.ll$1 KaHanH3HpOBaHHOrO ·IIOTOKa HeiiTpOHHOrO 

ra3a, KaK 3TO HMeeT MeCTO llpH H3BneqeHHH'YXH .• ~3 · 
KOHBepTopa C IIOMO~blO TpaHCIIOpTHOrO HeiiTpOHOBO.IJ,a. Hawa 

M.O.IJ.HcPHKaUHH MeTO.IJ,a 3aMe.IJ,neHllH 3aKniO<faeTCH B C03.1J,aHHH 

O.IJ,HOPO.IJ.HOrO MarHHTHOrO·IIOll.H Ha KOHBepTope 0• TaK qTo OHO 

BHe KOHBepTopa c11a.u.aeT .u.o HynH; B 3TOM cnyqae YXH 

c Sn' "' - 1/2 , po.D.HBIIIHeCH BHYTPH KOHBepTopa, BLmeTaH 

H3 . Hero, 6y.u.yT · 3aMe.IJ,llHThCH B Clla.IJ,aiO~eM · MarHHTHOM 

IIOn·e •. IlpH 3TOM HanuqJie y. KOHBepTopa· rpaHHqH.OH CKOpOCTH 

lit: HrpaeT ponH,_ TaK . KaK, C03.1J,aBaH · •MarHHTHOe II One. 
He06XO.IJ,HMOH HallpH:>KeHHOCTH; MO:>KHO 3aiiOllHHTh 3aMe.u.miB-
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IIIHMHC$1 HeHTpOHaMH BHYTPH HeiiTpOHOBO.IJ,a BeCL HHTepBan 

CKopocTeii OT 0 .u.o v~P •· 

2. TBOPHJI 

IlyCTb HMeeTC$1 KOHBepTop C 3tiKlJeKTHBHLIM IIOTeHUHanOM 
.. ---

. · · 2U 
Uk. >0 /rpaHHqHa:H CKOpocn; ero paBHa Vk '= y __ k, r.u.e 
. . . rp m 

in - .:Macca Heii'ipoHa/. H3BecTHo, qT·o clleKTp IIOTOKa YXH 

BHYTPH KOHBepTopa COOTBeTCTByeT HaqanLHOMY yqacTKy 

MaKcBennoBcKoro. ClleKTpa /eM., HallpHMep, lll'j. Tor.u.a 

IIOTOK · YXH BHYTPH KOHBepTopa co cKopocTLIO B HHTepBane 

(v1 , vI +'d v1 ) paBeH: 

3 ... 
N (vJ) dv 1- C VJ d v 1 /1/ 

Ilocne 

qHTCH 

IIOTOK 

BhllleTa H3 KOHBepTopa CKOpOCTb HeiiTpOHOB yBenH-
H CTaHeT paBHOH ~2 = y' V ¥+ ( V~p) 2 • BHe KOHBepTopa 

B HHTepBane CKOp~CTeii. ( V 2 , V 2 + d V 2 ) .. paBeH: 
- .... 

N ' ( v 2 ) d v 2 = N ( v 
1

) D { v 
1

) d v 
1 

/2/ 

r.u.e 

,.·J1 (vi) 

D(v1 ) 1-R(v 1 )~ . 
I~~ -----.' 

( v k. ) 2 

1- y' 1 + rp 
~ 

[ I ] 2 

( vk ) 2 

.. 1+v'l + ......E.E. . 2 
y. 
: I 

I /3/• 

/4/ 

- . K03cPcPHUHeHT · oTpa:>KeHHH YXH IIPH IIPOXO:>KJJ.eHHH HaJJ. 

rpaHHUeii pa3~ena KOHBepTop- BaKyyM I CM.' HallpHMep, /3 I I. 
BLipa:>KaH B ypaBHeHHH /2-4/ v 1 . qepe3 v

2
_!..nonyqaM: 

.. s 
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(v!c. ) 2. . . rp 
. 1-y 1 :- -. ---''---

( k )2 v 2 . '2 /5/ 
, . . VI' 2 ) f 3d 

-·-\ 

N '( v2)dv2= C[ 1-7111-[ . ( v k ) 2 v2· v2 

2 1:r y1- rf·.:: ... ,. 
vz -~ / 

·-

. 0Tcro~a . BH~Ho, 'ITO cne.KTP YXH, BLIXO~Jill\HH H3 .KoHilep-

Topa, o6pe3aH CO CTOpOHbi.MaJibiX CI<:OpOCTeH. Ha BLIXO.I{e 
• .;·· .. • -~ v . . • . H . 

H3 HeHTpOHOBO-~a C rpaHH'IHOH CI<:OpOCTLIO · V rp cne.KTp 
6y~eT o6pe3aH Ta.K)Ke CO CTOpOHbl BLICO.KHX CI<:OpOCTeH 
/puc. 1/. · . . . 

Hano:lKHM TenepL Ha .KOHBepTop _MarHHTHoe none H , 
·- TaKoe, 'ITO B npe;I\eJiaX TOJill\HHbl KOHBepTopa OHO .I{OCTaTO'IHO 

oJiHopo~Ho, a· 3a npe.rienaMH cna~a~T npoH3BOJILHO. Tor~a ·. 
~JIJI HeHTpOHOB C npoe.KUHeH CnHHa npOTHB nomi S = - 1/2 . n 
no 3aKoHy coxpaHeHH11 :meprHH HMeeM: 

2 v3 = v2 2p. H 
. 2 ""' n /6/ 

m 

r~e v3 - CKOpOCTb HeiiTpOHa Ha B~XO~e H3 nOJIH. CneKTp 

YXH nocne BLIXo~a H3 non11 paaeH: 

N " ( v 
3

) d v 
3 

= N ' ( v 
2

) dv 2 • /7/·. '• 

· ·' .. OcymecTBHB no,ucTaHOBKY /6/ B /7/ H HeKoTopbie npeo6-

pa30BaHHH,nOJIY'IHM: 

.{vk)2 
a2 rp 

1 + -;-yv - -;r-
. 3 3 

1-..j a .. 
1 + ---yy 

3 2 . ( vv! kJ :2 ( k ) 2 
a -~]=11-[- · a2 vr 

N"(v3) =C [1+ v! ·. v 3 . . 1+ -:Y:J :-. ~ 
l+ v . a2 

1 +'-r-
v 3' 

. 6 

.' 

3 
. llv 3' 

.. ... 

\1 
"[j 
I .. · 

. ' 1; 
I 

:.:1~ 

': 

... -~.t~· . ' 
{1, 

~,~: 

'· 
·'-

\! ,.~. 

-~ 

...... ,, 
7"-" 

; • r ~ 

-1· r------:----r--;_:_;___-
N(E) . 

0,15 

. '.Q50 

025 1 u L""""ll 
1 . rr '''' 

' '" •.0 1 1,5 

" "· ,·; 

r:!/C I(. 2 :· ·.· 
'-( _l- f.p //': 

~' -. . ~ 

· Puc. 1 . . CneKmp YXH. e . 3Hepzemu'leCKOM. npeocmaeAeHuu · 
.N (E) /npou3e. 'fWA< .Ha abt'kooe U3 HeilmpoHoeooa c··zpaHu'l­

Hoil 3Hepzuei1 E ~p. /6e3 ·y'lema nozAOUieHu.R e ezo cmeH- . 
JLaf/, o6opyooeaHHCfr.ZO_-Ko/leepm_opoM .c zpaHU'lHoil 3Hepzuei1 
Erp./npuH.Rifto . Erp 1 Erp = 1,95, _'lila coo111eemcmeye11 
CO'leJiaHUIO KOHeepmopa 8 OAIOMUHU€80U 060AO'lKe U C111€K-

. :":A.RHH020 lieil .. pOHOBO.Oa/. IlyHKJIUpHa.R np.RMa.R C001118elftC1118Y-
em ,HeucKa:-ceHiwicy cneKmpy EdE: · · 
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a 2= 2/lnH r~e nne~eno o6oanaqenue Ilocne npoxo)K-m 
. k 2 2 

~eHHH nonH HB)KHHH rpanuua cneKTpa panna [ ( vrp) - a ]. 
)J;nH aanonnenug ncero HHTepnana cKopocreii OT 0 .AO v k 
Tpe6yeTCH HanpH)KeHHOCTL nong: . rp 

Hk 
k 2 

m (vrp) 

2fln 
/9/ 

HanpuMep, ~nH TH)Keno~ BO~LI H 6epunnug Hk"' 27 H 47 K3B 

COOTBeTCTBeHHO. )J;ng TOrO qT06LI BLIHCHHTL, HaCKOnLKO 
peanLnoe none· ~on)I(Ho 6LITL 6nuaKo K Hk. naii~eM HHTer­
panLHLiii noToK' YXH na BLixo~e neiiTponono~a /6ea yqeTa 
nornollleHHH B ero CTeHKax/:, 

~anP ' 11 

q.5 

coo 
--05 

' . ·. '~ . ' 

·0,15. _ , ~/HK 1 
Puc: '2. 3ai'JUCUMOCI!ib UHmezpa-1b1(020 nomoKa YXH .P(H/ Hk) 
HOpMupoeannozo na nomok 'np_u · H ""'· H k nci' Bblxooe u;/ 
neiimponoeooa /6e3 y'lema npz/loJIIeHuJI e. ezo cmenKax/; 
o6opyooeannozo koneepmopo:W c zpailu'lnoii ''3ilepzuei1, · pae­
noii zpaHU'lHOii 3Hepzuu neiimponoeooa, om nanpJixennocmu 
Maznumnozo noAJI_ na Koneepmope /a eounut~ax H k /. 

8 

g,· 

v rp . 
If>, (a) = f · N " ( y 3 ) d v 3 . /10/ 

y'(vr~2-:a 2 

-- H K -
,ll;nH qacTnoro cnyqag- v rp ... vrp . /nanpHMep, KonnepTop 
H3 02 0 , a neiiTpOHOBO.A H3 Me~H/ 3aBHCIIMOCTL OTHOWeHHH 
If> (H/ H k.) /If> (l.)npHBe~~Ha Ha puc. 2, H3 KOTOporo BH~HO, 
qTo ~nH aanonneHHH HHTepB!!na cl<opocTeii ( 0 , v /p ) na-
nononuny Tpe6yeTCH none_ 0,85 H k • _ _ _ . 

· B ypa:BneHHH_x /8/ H /10/ ne: yqnina B03MO)KHOCTL 
KBaHTOBOMexanuqecKoro oTpa)KeHHH OT ~u4>4Jyanoro KpaH 
MarHHTHoro noTeiiuuana 11 n H , TaK KaK ~n.a pacq'eTa Ko34J-
4Jnu:uenTa OTpa)KeHHH na~o aa~amiTL llJopMy :iToro noTeH ~ 
u:nana, B o6IUeM cnyqae nenanecTHoro. ,ll;nH peanLnoii 
reOMeTpHH Mal:'HHTHOrO ITOJIH T;iKOH yqeT MO)KeT 6LITL C~emiH 
TOJILKO qucJieHHLIMH MeTO~aMH. 

3. B03MO)f(Hb/E IIPHJIO)f(EHH.JI 

BLiwe 6Lmo y)Ke· OTMeqeno, _qTo ucnonLaonanue MeTo~a 
aaMe,AJieHHH noanonHeT ucnonLaonaTL ~JIH nonyqenHH YXH 
KOHBepTOpbl C BLICOKOH rpanHqHOH -. CKOpOC,:rLlO,· K~TOphle 

o6na~aiOT xopomHMH KaqecTBaMH. HanpuMep, ucnonLao­
nanue KOHBepTopa H3 TH)!(eJioii BO.Ahl;~ oxna~ennoro .AO 
TeMnepaTypLI )KH,!J;KOrO BO,AOpO,Aa, n03BOJIHT yneJIHqHTL BLI­
XO.A YXH no cpaBHeHHlO c nyqwnM H3 ncri'o'nLayeMLIX B 
naCTOHlllee npeMH KOHBepTopoM H3 ru,i(pH.z:ta -U:HPKOHHH _B 
10-:-20 paa /4/. · · 

,lJ;pyraH B03MO)!(IIOCTL 3aKnroqaeTCH B C03,AaHHH 6onee 
34J4JeKTHBHOrO HM~YJILCHOrO_ 3aTBOpa ,AnH HaKOnHTeneiiYXH. 
KaK noKaaano n 5,6/,ncnonLaonanneM HeiiTponnoro aaTno­
pa MO)!(IIO ~)PallHTL OTTOK YX:H o6paTHO qepe3 KOHBepTOp. 
B pa6oTe 5 ,An.a 3Toii u:enn- npe,AllO)Kell MexannqecKuii 
6LICTpo,AeiicTBYIOIUHii aa:rnop. O,AnaKo on ,AOJI)KeH P<i;6oTaTL : 
B ~<?qeTallHH C KOHBepTOpOM, y KOTOporo rpannqnag CKOpOCT~ 
v. rp .AOJI)I(Ha 6LITL anaquTenLno. MeHLwe rpanuqnoii cKopo­

CTH BeiUeCTBa, -,H3 KOTOporo C,AeJiaHLI CTeHKH HaKOnHTen.a 
HJIH HeiiTpOHOBO,Aa. 
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llpe~naraeMbiH HaMH cnoco6 H3Blle'leHHJI YXH H3 

KOHBepTOpOB C BLICOKHMH 3Ha'leHHJI~H vpp O~H~BpeMeHHO 
IT03BOJlJieT OCyiQeCTBHTL MarHHTHLIH HeHTpOHHbiH. 3aTBOp. 

CxeMaTH'IecKoe Juo6pa:>KeHHe Tal<:oro 3aTaopa npHse~eHo 
Ha. puc. 3. Tennoable HeiiTpOHhl H3 3aMe~nHTenJI peaKTopa 

1 na~aiOT Ha KOHBepTop 3 H reHepHpyiOT YXH BHYTPH Hero. 

,L\nJI BLmycKa YXH H3 KOHBepTopa H nponycKaHHJI Hx 'lepe3 
OKHO HaKOITHTeJlJI 5, nepeKpbiTOro TOHKOH ITJlaCTHHOH 4 .H3 
MaTepHana C rpaHH'IHOH CKOpOCTLIO, 6nH3KOH K V~p , BKniO­

qaeTCJI 3JleKTpoMarHHT 2. · llocne 3aiTOJlHeHHJI JlOBYWKH 

MarHHTHOe ITO.Jie BbiKJliO'IaeTCJI H HeHTpOHbl OKa3LIBaiOTCJI 
3anepTbiMH B Heii. 

3 q 5 
Puc. 3. CxeMamut~ecKoe uao6paxeHue · HaKonumeAJI YXH, 
o6opyooeaHHOZO. MOZHUIIIHbiM 3Q11160POM: J - 30MeOAUIIIeAb 
peaKIIIOpa, 2 - 3AeKmpOMQZHUIII, 3 - · KOHeepmop, 4 - 6XOOHOe. 

· OKiio HaKonumeAJI, 5 - HaKonumeAb. 
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.Oco6eHHO 3~eKTBBHO HcnonL30B&HHe Ta~oro 3&TBopa 
B CotieT&HRH C HMUYllLCRWMH HCTO'IBHK&MH H~HTPOlfOB THna· 
HliP./7/,: HHHis!, TPHr A/9/. B · 3TOM cnyqae rrnoTHOCTL 

HeHTpOHHOrO ra3a _B H&KOUHTene MO>KeT 6WTL . B UPHHIUIUe 
yaensqeHa Jia HecxonLKo nop.ll~KOB. HanpsMep~ ou;euKs· 
UOK&3biBaiOT, .'ITO ycTaliOBKa .T&KOrO· 3&TBOpa· a· CO'IeT&liBH' 
C KOHBepTOPOM H3 6eP.HMHJI· Ha. peaKTope. Hli P ~ 2 co cpe,nHe:ii: 

MOIQHOCTLIO 4 MBII JIO/ ~eJI&eT 3TOT peaKTOp no BWXO~Y 
. YXH rro'ITH . 3KBHaaneHTHLIM awco~rroTo'IHOMY peaK7:opy ,. 
HanpsMep, THna ·RFH B rpeuo6ne. Il/. ·· · · · · 

TexRH'IecKaJI ocyiQeCTBHMOCTL Taxoro 3&TBopa He aw· 

3WBae.T COMHeHR:ii:, .XOTJI onpe~eneHHWe: Tpy.Q;HOCTB HNeiO".J;CJI• 

Has6onee CYIJleCTBeHHo:ii: ~n• 3~eKTHBHoii pa6oTw 3&TBopa 
B HMUYJlLCHOM pe>KHNe JIBJlJieTCJI ~po6neNa .OpNHpOBaHR~ 
.Q;OCTaTO'IlfO pe3:KOrO CD&~a M&rHHTHOrO UOJlJI 3& BXO~WM 
OKHOM HaKODHTeJIJI, C TeN, 'IT06W COKp&THTJ, BpeNJI Ha 

3&Me.a;Jieaae. ae:ii:TpOHO:S. . ~PYfRM or,paHH'IeRBeN JllJJIJieTcJI 

ueB03NO>KHOCTL acuonL30:S&RHJI :acex YXH• :aw;x:o~JJIJli(X H3 
KOHBepTOpOB C BWCO:KO:ii: rp&HH'I;:PO:i CKOpOCT .. IO;. T&K K&K 

rny6aRa awxo~a YXH y MaTepsanoB c. M&JIWM ce'leRsew· 

.3&XlJ&Ta CT&RO:SHTCJI .Q;OBOJILHO 6onLWO:ii: npH . OXJI&li(JleRHR 

KOBBepTopa AO B:t13KBX TeMD~PaTYP /sarrpHNep, .a;JIJI· 'fJI• 
:>KeJI~>ii .ao~w rny6saa Bwxo.a;a YXH nps TewnepaType- 20~ 
~OCTsra.eT DOJINeTpa/. . . 

4. 3AKJIJOVEHHE 

llocne 3awe.a;neHRJI· YXH oxa3WB&JOTCJI D01lJIPH30BaRRW­

MB R ~alli,He:ii:~e B03No>KHwe npou;eccw penaxc.aus uon•pa· 

3&1lHR He CJIY:>K&T, UOMexo:ii: . .a;JIJI r!JYHKilHORRpOBaRHJI H&KOUHTe •· 
ne:ii: HJlH Re:ii:TpOHOBO~OB; . CTeRKH :KOTOpWX c~eJI&RW H3 

RewarRBTRWX M&TepsanoB. B cnyqae •e seo6xo.a;suocTll 
BCU01JL30BaRHJI UOJIJIPH30BaRHWX YXH .a;JIJI. K&KHX•JIH60' 3K· 

cuepsMeHTo:a /uanpswep; AJI• uoscxa 3JiexTpaqecxoro48· 
UOJIJoHOro MOMeHTa He:ii:Tpoua. Ha YXH /12/j MO)I(JIO C03AaTJo 

Be~yll(ee M&rHHTHOe DOlle, 'IT06W HCKnJO'IHTJo ~eDOllJIPH3&• 
llHIO. 

TaKBM o6pa3oM, npe.a;naraewaJI H&MH wo~R•HKa~HJI we­
To.na· 3awe.a;neHsJI ue:ii:TpoaoB B Jieo.a;sopo.a;soM. M&rsRTH~M 
none D03BOJIJieT: 

. II . 
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OT,!J;e.llhHble aanpocbl . . . . 
H3,naTeJI»CKRi!: oT,nen e)l(·ero,nHo BJ>InO.iiH.IIeT oKo]ro ~ OOO{)T.IleJJbH.M~· 

3anpocoB ua -BMCbiJIKy npenpHHToB H coo611.1eHHH ()HJIH, B Ta'KHX 3a·~: . 
. npocax cne.nyeT . o6.113aTeni,u.o yKaJbiBaTi. HHJJ:e:Kc · 3anpaJ.ttRaae¥oro 

H3.ItaHIJJI. 

AApeca 

fikc~>t.«a no DeeM BonpocaM: o6MeHa ny6nHI<aUHRMH, a TaioKe 3anpo· 
CIOI Ha OT.Ite.JibHble H3,ll.aHHJI CJle,ll.yeT HimpaBJI1lTJ. ·no a.r.~pe(;y; 

101000 MoCK60., . . .. 

' ~·I 

F 11ae.Hi.ni no'llllaMIII, n/11 79. 
H30al!leiii>CKUi1 oMeA 
06'beOUHf!IIHO?O UHCWrUIIIyl1fa 
11oepH1>ix uccAeooeaHuii. 

A.npec .llJIS nocwni<H Bcex ny6naKauHii B nop.ll.n;I<e o6Meua, a TaiOKe 
,B,JJ.il6ecnnal-Iioi nOMJHCKH Ha HaY<~Hble )l(ypHaru.t: . 

· 101000 MocKea, . 
FAatJHI>IU no'lmaMm, n/.11 79. 
Hay'iim·IJiexilu'lec Kalf 6u6Auome Ka 
06:J>eOUH€HHOZO UHCIIIU111Y111a 
JIOePHbiX UCCIIeOoaaHUU • 


