
---,-
f+-!J~ I P3 - 7457 

I 
E.3.AXMeToa, ~.K.KaHiloB, B.A.KouKc, BJ1.JlymHKOB, 

ID.H.lloKOTHnOBCKH~, A.B.CTpenKOB, r~ .JI.manHpo) 

llOJIY'IElME Y Jlh'IP AXOJIO~HHX HEWrPOHOB (YXH) 

HA CTAUHOHAPHOM PEAKTOPE BBP-K 



6'be~HHeHHOI'O HHCTHTyTa H,L\epHbiX ·. 

HI 06'be,llHHeHHOrO HJICTJiTYTa H,llepHbl~ 
IIOTCH Ca~WCTOHTeJibHbiMH IIY6JIHKall;HHMH •. 

rBHH co CT. 4 YcTaBa OIUIH. 0TJIHtlHe 

laKJIIO'IaeTCH B TOM, 'ITO TeKCT IlperrpHHTa 

H3Be,lleH B KaKOM • JIH60 Hay'iHOM )f{ypHaJie · 

e_roa, E~ 3. H .D;p. Kan:HH mum HMeiOT · 

yqeHHe Yl.bTpa aBJIHIO~YIOIIOCJie,ll· 

6hlTb rrpe,llCTaBJieH 

rJIHHCKOM H3biKaX. 

H TOJlbKO B CTpaHbl" 

HeM, orrpe,lleJIHeT 

'ieHb TeMaTH'ieCKHX 

CH HX IIOJly'iaTeJIHM. 

B;rrpaBOM BepXHeM 

P3 - 7457 

• • • • E.3.AXMeros, .n;.K.Krumos, B.A.KoHKC, B.H.JiyiUHKOB, 

IO.H.OoKOTHJIOBCKHit, A.B.CTpeJIKOB, r~.JI.Wamlpo I 

TIOJIY1JEHHE YJib'IPAXOJIO.ZJ;HNX HEA'I'POHOB (YXH) 
HA CTAU»OHAPHOM PEAKTOPE BBP-K 

H anpaeneao B AS 

:, _, .•!HacTHTYT ,stllepaoi!: cpH351KH· AKalleMHH aayK · .. · 
Kaaaxc~<;oi!: CCP 



-1 
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noKOTHnOBCKHfi IO.H., CTpe.nKOB A.B ... IlllanHpO ct>.n.l 
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. nony"'eHHe ynbTpaxon.OAHbiX. HefiTpOHOB (YXH) Ha CTaUHOHapHOM 

peaKTope BBP-K 

0nHCaH HCTO'IHHK ynhTpaxonOAHbiX HefiTpOHOB;· G031l8HHblfi Ha CKB03HOM 

ropH30HTanbHOM KacatenhHOM KaHane cTaUHOHapaoro peaKTopa BBP-K. 
npaBOilSlTCll CKOpOCTb C"'eTa YXH c KOHBepTopaMH ira H 20 , ZrH 1,92. 
Mg , aaaacRMOCl'b. BbiXOAa ¥XH oT TeMnepaTypbi Mg -KOHBepTopa H 
cpeAHee BpeMB pacnpocTpaHeHHB YXH no Heiil'poHOBOAY OT KOHBepTopa AO 

AeTeKTo~a. PaccMaTpH~aroTcB nyTH yBen~"'eHHSI BbiXoAa YXH. 

flpenpHHT 06beAHHeHHOrO HHCTHTyTa H~epn~X HCC~e~OBaHHft. 
,Izyosa, 1973 · 

Achmetov E.Z., Kaipov O.K., Konks V.A., 
Lushchikov V.I., Pokotilovsky Yu.N., 
-Strelkov A.V.,jshapiro F.L.! 

Production of Ultracold Neutrons (UCN) 
in a Stationary Reactor: .BBP-K 

P3 - 7457 

A source of ultracold neutrons is described, formed 
in a straight-through horisontal tangent channel of a 
stationary reactor BBP-K. There are presented the rate of 
counting of UCN with the -converters of H20, ZrH 1 92.Mg, 
the dependence of the UCN yield on the temperature of Mg
converter and the mean time of tiCN distribution on the 
neutron guide tube from the converter to detector. The 
ways of increasing the UCN yield are considered. 

Preprint. Joint Institute for Nuclear Research. 
Dubna, 1973 
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Ym.ipaxono,n;HLIMH npHHHTO Ha3LIBaTL HeiiTpOHLI, HcnLI
TLIBarow:ue llOJIHOe OTpa>KeHHe npH JII06LIX yrnax na,n;eHHH 
Ha rpaHHUY BaKyyM-ae·w:ecTBO /MarHHTHOe none/, C ::mep~ 
rHHMH 

'h 
E · < E rp = 217m Nb ± p. B, /1/ 

~ " .. 

r,n;e .EI'p - :meprH.IJ, COOTBeTCTBYIOW:aH OTpa>KeHHIO He:iiTpo
HOB npH HOpMRJlbHOM na,n;eHHH Ha rpaHHUY, N - -..fHCJIO 
x~ep a ,e.n;HHHn;e o6'beMa, b - KorepeHTHaH ,n;JIHHa p~cce}(-. · 
HHH; m - Macca HeiiTpoHa, h - · nocTOHH.HaH IlnaHKa, · ~ ~ · · 
MarHHTHblii MoMeHT Heiirpc>Ha~- B - MarHHTHa.!l H:ii,n;yKn;lix, 
3HRKH ± OTHOCHTCH COOTBeTCTBeiiHO K ,Aa'yM · OpHeHTl:liJ;HHM . 
p.· onlocuTeJILHO B . · ., · 

3To · HBiieu:He nonHoro· oTpa>KeHHH Mo>KeT 6LI~L ucnonL3o
BRHO .n;nH Bbi,D;eJieHHH H xpaHeHH'H TaKHX IIeiiTpOHOB JIH60 3a 
cqeT H,D;epHOro B3aHMO,D;eHCTBHH C aew;eCTBOM /I/, JIH6o 3a· 
cqeT B3RHMo.n;eiicTBHH c MarHHTHLIM noneM 121. BLrpa>KeHHe 
/1/ ortpe,n;enJieT :mepreTHqecl<:uii .n;Hana3oH YXH, He.n;oc1-yn
HbiH ,D;O He,n;aBHero BpeMeJiH · H3 ~ 3a Tpy,n;HOCTeii, CBH3aHHLIX 
c ux nonyqeHHeM. . 

. Bri:epaLie B<;l3MO>KHOCTL H3BJieqeHHH YXH H HX xpaHeHH:H 
C HCllOJlb30BaHHeM H,D;epHoro B3aHMO,D;eHCTBHH C •BeW:eCTBOM 
3KcnepuMeHTaJILHO ,n;oKa3aHa a pa6oTe /J/ :Ha MliPe. 3aTeM 
Hexo:ropLie onLITLI c YXH 6LmH aLmonHJHr H~ pa:z:tHanl:.H~rx · 
.i<:aHanax cTan;HoHapHoro peaKTopa MP.T 4 

• HeHTPOHLI c Ma
JILIMH' 3Hepr'li.Ridu,. ,D;OXO,D;JliiJ;HMH ,D;O' otSmtCTH YXH, Jicn6JIL30-
aanucL ,n;nJI .. npoaepxu 3RKoHa 1 lv . B pa6oTe J sj ; iie~oTo-
pLie oco6eHHOCTH noBeAeHHH YXH OTMeqaJIHCL B pa6o-
Tax 16 • 7 1. . 
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B HaCTOH~ee BpeM.H nepBooqepe.n;Hoii Ja.n;aqeii HBnH~TCH 
coJ.n;aHHe .n;ocTaTo<JHO HHTeHciiBHhiX HCTO'IHHKOB YXH, xoT.H 
J.n;ecb e~e He npoii.n;eHa MeTO.IJ;H<JecKa.H cTa.IJ;H.H. ,ll;nH nonyqe;.. 
HHH YXH, npoBe.n;eHHH MeTO.IJ;H<JeCKHX H Hay<JHhiX Hccne.n;oBa-
HHii . peaKTop B B P- K o6na.n;aeT p.H.IJ;OM 6naronpHHTHhlX oco-
6eHHOCTeii. B 'laCTHOCTH, CKB03HOH, KaCaTenhHhiH K aKTHB
HOH JoHe peaKTopa KaHan cpaBHHTenhHO 6onhiiioro .n;HaMeTpa 
1193 MMI nOJBOn.HeT Ja C<JeT yaenH<JeHH.H pa6oqeii nno~a.IJ;H 
KOHBepTopa H .n;eTeKTopa YXH, a TaK)l(e Ja c<JeT yMeHbiiieHHH 
noTepb YXH npH HX TpaHcnopTHPOBKe no HeiiTpOHOBo.n;y 
nOBbiCHTb 3qiqieKTHBHOCTh HCTO'IHHKa. . 

B HacTo.Hmeii craTbe onHcaHa ycTaHOBKa .n;Ji11 ·nony<JeHli.H 
YXH · Ha · CKBOJHOM · ropHJOHTanhHOM. KacaTenhHOM KaHane 
peaKTopa BBP- K H nepBhte peJynhTaThi pa60Thi. 

YcmaHoaKa 

CxeMa ycTa_HOBKH .n;nH nonyqe~IH.H 'ynhTpaxono.n;HhlX HeiiT
poHOB Ha CKBOJHOM KacaTenhHOM KaHane peaKTopa BBP- K 
npe.n;cTaaneHa Ha puc. 1 . . 

B CKB03HOH KaCaTenhHhiH KaHan .IJ;HaMeTpOM 193 MM 

acTaaneHa anroMHHHeaa.H Tpy6a I 71 -Hapy)l(HhlM .n;naMeTpoM . 
187 'MM.C TOJIIUHHOH CTeHKH 3 MM H.IJ;nHHOH OKOnO 8 M. C o.n;
HOH CTOpOHhl Tpy6hi B n:eHTpe KaHana noMe~aeTC.H. Ko.pnyc 

. KOHBepTopa-HCTO'IHHKa. YXH 18/ tP 175 MM, K KOTopoMy 
'no Tpy6KaM npOBO.IJ;HTC.H nH60 )l(H.ll;KHH aJOT H3 CHCTeMbl ox
na)l(.IJ;eHH.H 191 npH TBep.IJ;OM JaMe.nnHTene, nH60 )l(H.IJ;KHH Ja
Me.IJ;nHTenh. ,lJ;n.H H3Bne'le!JH.HYXH OT KOHBepTOpa B HeiiTpOHO
BO.IJ;e HCnOnhJOBaHhl nonHpOBaHHbie nocne.IJ;OBaTenhHO XHMH
<JeCKHM H 3neKTpOnHTH<JeCKHM cnoco6aMH Me.IJ;Hhle noaepx
HOCTH. B Tpy6y 17 I c .n;pyroii cTopoHhi .n;o cepe.n;HHhi KaHana 
BCTaBn.HIOTC.H Me.IJ;Hble U:HnHH.IJ;pbi ~- 175 MM, H3rOTOBneHHhie 
H3 nHCTOBOH Me.IJ;H TOn~HHOH 0,5 MM. 3aTeM K 3TOH Tpy6e 
Ha cl>naHu:ax nocne.n;oBaTenhHono.n;coe.n;HHeHhi Me.IJ;Hhle yqacTKH 
HeiiTpOHOBO.IJ;a 111~141, BhiiiOnHeHHbie H3 Me.IJ;HhiX ·Tpy6 
MapKH M2 .n;HaMeTpOM 200 MM. AniOMHHHeaa.H Tpy6a /161 . . . - ~ 

C BaKyyMHOH JarnYIIIKOH cny)l(HT .n;n.H yMeHbiiieHH.H qioHa 
pacce.HHHhiX HeiiTpOHOB c 3HeprHeii E> Erp npHMoro ny<JKa. 
,lJ;nH OTpa)l(eHH.H YX~ C E=:;Erp Me)l(.IJ;Y 1111 H l16lnoM~-
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~aeTC.H Me.IJ;Ha.H qionhra 1151 TOn~HHOH 50 MKM cne6onhWHM 
OTBepCTHeM,.IJ;n.H. OTKa<J~H OTCel{eHHOrO ero 06'beMa /8/. . , : , 
. .IJpH .IJ;HqiqiyJHOM pacnpOCTpaHeHHH HeiiTpOHOB no Heiirpo
HOBO.IJ;Y HeT cy~eCTBeHHOH pa3HHI(hl Me)l(.IJ;Y nnaBHhiM H3rH60M 
Tpy6hi, · :KaK . B pa6oTax · /3,4/, n.'np.HMhiM noBopoTOM, _.Hc.
nonhJo:BaH:HhiM J.n;ecb~ · . . . • • . , 

0TKa<JKa BCeii. CHCT.eMhl. npOH3BO.IJ;HTC.H . .n;Hcl>cl>y3uoHHhiM 
arperaTOM .BA-05-4 qepe3 aepTHKanhHYIO Me.n;Hyro nonHj>O-:-; 
aaHHYIO. :BHyrpii Tpy6y /17 I .n;na:MeTpoM .135 :.WA.f. ·qioi5hi-

- ~ .. ' ' . ,.. 
HCKniO'IHTb nona.IJ;~HHe napOB_ Macna Ha Me.IJ;Hhle nOBepXHOCTH 
H Ha KOHBepTop, YCTaHOBneHbl aJOTHaH H nonynpOBO.IJ;HHKOBa.H 
noBymi<H .. Pa6o<JHii ali.KyyM a cncTeMe 5 ·10- 4 MM pm.cm •.• 
06maH;nmiHa Me.n;Horo HeiiTpoHoao.n;a HeMHorHM 6onee 6 M: 

)l;n.H JaW:HThl /181 OT HJny<JeHH.H peaKTOpa HCnOni;JyioTC.H 
c'ianhHhie 6aKH c napaci>HI;IOM Ji Kap6n.n;oM 6opa, 6eT~H:H:hle 
nnHThl H CTanhHbie BCTaBKH C BO.IJ;OH. . . 

YXH OT KOHBepTopa. 181 TpaHcnopTIIPYIOTC.H rio HeiiTpo- , 
HOBO.ri}' K .zieTeKTOpHOH CHCTeMe 1191. B KO)l(y)(e .n;ereKTOpHoif " 
"cHCTeMbl panre~aiOTC.H .n;aa qioTOYMHO)l(HTeiT.H <1>3Y~ 13- CO. 

) CU:HHTJIJin.H,TOpOM Zn S, nO:fPbiThlM TO!IKHM cnoeM coe.n;ime ~ 
HH.H nHTH.H IN 0;05 MzlcM 6 Li I, o6ora~eHHoro HJOTo
noM _ 6 Li fsj • , )l;eTeKTOPhi noot.iepe.n;Ho JaKphiBaiOTC.H TOH
Koii: li0MKM1 Me.n;Hoii IIITOpKoii:. llMnynhChi c .n;eTeKTopo_:B 
no.n;aroTc.H qepeJ ycnnHTenn H .n;ncKpHMHHaTophi Ha nepec<JeT
HLie cxeMhi HITH Ha MHoroKaHanhHhiH aHannJaTop HMnx:hi.coa· . 
I All-1001. 

B · HeKOTOPhiX HJMepeHH.HX . B Heii:TpOHOBO.ll JanycKancH-
renHii: BhiCOKOH 'IHCTOThl H3 'cHCTeMhl- HanonHeHH.H . . /-?01."~ 

, __ .-i ~ -

H;iM-epeH~Jl u o6cyJicoeHue 
' ' ~- . ' . 

-:·. 

~-· . 
,ll;n.H pacqeTa (nKH.n;aeMoro Bhixo:ha ,YXH H . Haae.n;eii:Hoii 

aKTHBHOCTH a yJnax ycTaiioa:Kn · HJMepeHo · pacnpe.n;ene:H:He 
nOTOKa HeHTpOHOB B.IJ;Onh 'KaCaTenhHOr-o KaHana! Me.TO.n;O'M 
pa.n;HOaKTHBHhiX HH.IJ;HKa TOpOB . 181. )l;n.H OTHOCHTenbJihlx H3-
:MepeHHii HcnoniJoaanHch Me.n;iihle HH.IJ;HKa.Tophi l,l(HaMeipoM' 
5 MM H TOi:nu:HHOH 15MKMI./A6coniOTHble 3Ha<JeHH.H BenH<iHHhl 
nOTOKa HeHTpOHOB nony<JeHbl H3 H3MepeHHH C 3-0.iJ:OThlMH 
HH.IJ;HKaTopaMH TOJIIUHHO.H 0,26 M2ICM· 

2 Ha KOHI(aX Ka_CaTenh-
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PHc. 1. CxeMa 3Kcrrep:ri:MeHTanLHoil: .ycTaHOBKH: 1 - aKTHBHaH 
30Ha peaKTOpa; 2- CnOH CBHH~a TOn~HHOH 50 MM; 3,4,5-
COOTBeTCTBeHHO BO,I(HHaH, qyryHHaH H 6eTOHHaH 3a~HTa 
peaKTOpa; . 6 - . CKB03HOH KaCaTenhHhiH KaHan peaKTOpa; 
7 - amoMHHHeBaH Tpy6a; 8 - KOHBepTop YXH; 9 - CHCTeMa 
OXna:>K,I(eHHH KOHBepTopa; 10- Me,D;Hhle ~HnHH.I(pbl; 11,12,13, 
14 - Me,I(Hble yqacTKH HeHTpOHOBO,I(a; 15 - Me,I(HaH l}lonhra; 
16 - aniOMHHHeBaH Tpy6a;. 17 - BepTHKanhHhiH yqactOK 
Heil:TpOHOBO,I(a .I(nH BaKYYMHOH. OTKatiKH; 18- 3a~HTa IlpHMOrO 
rrytiKa; 19 - .n:eTeKTop YXH; 20 - CHCTeMa iiarronHeHHH H 
KOHTpOnH ,I(aBneHHH renHH. 
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Horo KaHanaH B o.n:HoM H3 aepTHKanLHhiX KaHanoa. · Pacrrpe

,I(eneHHe IIOTOKa TerrnOBbiX HeHTpOHOB OIIpe,IJ;enHnOCh H3 H3Me

peHHH C . HH,I(HKaTopaMH B Ka,I(MHeBbiX qexnax H 6e3 .HHX. 

;· 

I 

l;la puc. 2 rrpe.D;cTaaneHo pacrrpe.D;eneHHe rroToKa TerrnoBLIX 

/Y 
--i~-
__..i 

300 200 /00 

'10', _!!,_ 
CM2ceK 
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.'/( 1012\\i ·v '4 
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0 100 
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200 300 CH 

PHc. 2. Pacrrpe,IJ;eneHHe rroToKa TerrnoBhiX HeiiTpoHoB B.D;Onh "~ 
CKB03Horo KacaTenLHoro KaHana peaKTopa rrpH .D;Byx ·KoHI}>H
rypa~HHX aKTHBHOH 30Hbi'peaKTOpa. · 

HeHTpOHOB B,I(Onh KaCaTenhHOrO KaHana. IlOTOK TeiinOBhiX 

HeHTpOHOB B ~eHTp'e KaHana /2,4±0,3 / • _10 12 
H/CM 

2 
CeK 

H /4,8±0,4/ · 10 12 H/CM 2. CeK COOTBeTCTBeiiHO npH .D;BYX 

KoHI}>Hrypa~HHX aKTHBHOH 30HLI peaKTopa. Yi<:a3aHLI cpe.D;He

Kaa.n:paTHtiHLie OWH6KH H3MepeHHH C yq'eTOM OWH6KH HOpMH

pOBKH. IlOCTaHOBKa BHYTPH KaHana BO,I(HHOrO 3aMe,I(nHTenH 

,I(HaMeTpOM 175. MM H ,I(nllHOH 300 MM ·aorrpeKH O:>KH,I(aHHHM, 

He TipHBena K 3aMeTHOMY yaenHtieHHIO IIOTOKa TeTinOBLIX HeHT .. · 

pOHOB. 
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3H~preTHt.ieCKHH crreKTp HeiiTpOHOB B KacaTenhHOM Ka-
nane He H3MepsmcH. · · ··· ·. · . . 
· · · EcnH cqnTa ii.', 'lTo a Kom3ep1-ope ycTami'Bn:Hi3aeTcH MaKc
aennoacKoe pacrrpe~eneHHe HeHTpOHOB ITO .3neprHHM 'co 3Ha
'leHHeM E = kT, TO,C.OrnaCHO . t4 / '· MaKCHManhHhlH IIOTOK 
YXH ecTh 

,1.. _. 1 ,~.. Ern 2 a 
'~'yxH - 8 '~'o (~) oxn-

EH .. a +a a Harp 
/2/ 

r~e . Cp O - IIOTOK TeiinOBhiX HeHTpOHOB, Erp - rpaHH'lHOe 
3Ha'leHHe 3HeprHH, . T - 3cbcbeKTHBHaH TeMrrepaTypa crreKT
pa rra~aro~nx HeiiTpoHoB, a0 xn. - ceqeHHe pacceHHHH c rre
pe~aqeii 3HeprHH OT HeiiTpOHa KOHBepTopy IIpH pacceHHHH, 
a Harp. - ceqeHHe pacceHHHH c rrepe~aqeii 3HeprHH IleiiTpo
HY oT KOHaepTopa rrpH pacceHHHH, aa - ce'leHHe 3axaaTa 
neiiTpoHa. HarrpnMep, ~n11 anmMHHHeao.ro ~o.HaepTopa rrpH 

··· 400 ° K rroTOK YXH a6nH3H KOHBepTopa paaeH 5 H/cM 2 ceK, 

'lTO c yqe.roM rrporrycKaHHH HeiiTpoHoao~a 1 ~ 0,2/ y~oaneT
. aopnienhHO cornacyeTCH c Ha6nro~aeMhiM 3Ha'leHHeM rro

TOKa.YXH Ha BhiXO~e HeiiTpOHOBO~a. 
Ha ycTaHOBKe, orrncaHHoii BhiWe, arrepBhie YXH rronyqeHhi 

H 3aperHCTpHpOBaHhl B Hione 1971 ro~a .. 
B KaqecTae KoHaepTopoB YXH ncrronL3oaannch rrpo;oq

HaH BO~a, rrp'orrycKaeMaH iJ:epe3 anlOMHHHeBhlll KOHTeHHep 
C rrepe~Heii CTeHKOH 250 MKM/BO~HHOH .KOHBepTopf, rH~pH~ 
UHPKOHH1t Zr H r 9 . H MarHHH. . 
'· ·, B Ta6nnne rrp~BO~HTCH cKopocTH c'leTa .YXH, 3aperncT
pnpoaaHHhie CIJ;HHTHnnHU:HOHHhiM. ~eTeKTOpOM C. pa6oqeii rrno-

2 ·. 
~a~hlO 14 CM • 

3a qeThlpe MeCHU:a pa60Thl C BO~HHhiM KOHBepTOpOM IIPH 
cpe~Heii MoinnocTH peaKropa 2,5 Mem cKopocTh cqeTa. YXH 
ne MeHHnach. ; :. 

· Ha: puc. 3· ripe~cTaanena 3aBHCHMOCTh cKopocTH cqeTa 
YXH ·o-r Te.MnepaTyphi Marnneaor:o KOHaepTopa: 3Kcrrepn

·. MeHTanhHhie pe3ynLTaThl -cornacyroTCH c pacqeTHOii KpH-
aoii /9 I. · ' · . · . · · · ·· 

,ll;nH on:eHKH xapaKTepa ~HcPdJY3HH YXH OT KouaepTopa ~o 
~eTeKTOpa 6blna H3Mepeua 3aBHCHMOCTh CKOpOCTH C'l:eTa 

8 

Ta6nnn:a 

CKopoCTh cqeTa 
/a ceK. ua rrno~a~h ~eTeKTopa 14 CM 2rrpn·· 

MomuocTH peaKTopa 10 Mem/ 

KouaepTop TeMrrepaTypa 
KOHBepTopa, 

K 

<l>oH 3dJdJeKT 

Zr HI,92 
H2 0 B aMrryne Af 
Af aMrryna 

Mg 

J 
;-. 

200 

290 

320 

!50 ~ 

100 

50±1 
3,0±0,2 
2,0±0,3 
5,0±0,2 

20±1 
6,4±0,2 
4,0±0,2 

11,2±0,4 

y"----.r. 1 
'!~~ . 
. . ':y~k 

200 300 

Pnc. 3. 3aBHCHMOCTh cKopoCTH -c'leTa YXH /oTC'l.eTo:B · 3a 
100 ceK/ OT TeMrrepaTyphi MarHneaoro KOHBepTopa. Teope
TH'leCKaH KpHBaH HOpMHpOBaHa K 3KCIIepHMeHTanhHOMY 3Ha-
qeHHlO ·1 IIpH KOMHaTHOll TeMrrepaType. . 

9 



f,.,·. 

:'~~- '.'. 

~·;. ~ 

,; .p :,. ..... .; ... ';J• 

·''•. 

YXH; . OT .n;aane:ann: ren:an: B :aeiiTpo:aoao.nc, npc.n;cTaBneHHaa 
·Ha puc. 4. . 
. Jf3 no.JiyqeHHOB Ha~IH 3a~HCHMOCTH ] (P He) cne,nyeT,. 
'ITO HHTeHCHBHOCTb, YXH na.n;aeT a.naoe np:a .naaneHHH renHH 
B HCHTpOHOB9.D;C 60 mop. . 

3TOT pe3ynbTaT no,nTBep>K.n;aeT ',naHHbiC pa60Tbl / 4
/ H. 

_ MO>KCT CBH.D;CTenbCTB~Ba Tb 0 3Ha'IHTenbHOB ,none 3CpKanbHbiX 
OTpa>KCHHB OT CTCHKH Tpy6bi. 

· BaKyyMHbiB m:a6ep, ycTaHoaneH-..HbiB Me>K,ny yqacTKaMH · 
:aeB:Tpo:Hoao.na /13/ :a /l4/ :a :aMero~1_1B: npoxo.n:aoe .nn11 YXH 
oTaepcT:ae:,n:aaMeTpoM 100 MM, yMeHhm:an cKopocTb ciie~a '·-... 
YXH a .naa: pa3a. · 3To TaK>Ke ca:a.n;eTenbcTayeT o TOM, 'ITo 
np:a pacnpocTpa:aeHHH YXH no :aeB:Tpo:aoao.Iiy 3Ha'IHTenbHa 
,nonH 3CpKanbHbiX OTpa>KCHHB OT CTeHKH Tpy6bi. 

B pa6oTe 141 OTMeqaeTCH 3Ha'IHTenbHoe nocTene:anoe 
na.ne:a:ae HHTeHCHBHOCTH per:acTpa:u;HH YXH 'a Te'leHHe :ae
CKOnbKHX MCCHIJ;CB, 'ITO, no MHCHHIO aBTOpOB, .CBH3aHO C 
yxy,nme:a:aeM KaqecTaa cTe:aoK noaepx:aocTH :aeB:Tpo:aoao.na 

Jl 
~\ 

~ 

.(50~\\~-/ 
~- ' 

~~ ' 

50 
. y~ ·. 

~-----------.~-
·o -50 -100 . 150 . 200 2so R .. 

.. Ho. .Jl.lL. llr . . ' 
. P:ac. 4. 3aaHCHMOC'I'b CKopocTn cqeTa YXH. /oTc'leToB 3a 
100 ceK/ oT .naai:IeHHH renHH a :aeB:fpo:aoao.n;e. TeopeTH'ICCKaH · 
KPHBaH: HOph.liJpoBaHa K 3KCnepHMCHTaJILHOMY 3Ha'ICHHIO ] npH 
p = o. '' ·. ' '. 
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a pe 3ynhT!lTC pa,n!la:u;:ao:a:aoii,Koppo3HJ! • .Ha onHCl>IBae~oii HaMH 
· yciaH:oar<e-~:8 Te'le:Hiie 6 · Mec. · iie {la'Me'le:ao ·yMe:Hbme':au:S: 

Bbixo.na.YXH /np:a MOill:H091'n peaJ<~opa -"''.2,5.Me•/. -·' . 
- BMxo.n · YXH Mo)f(eT 6bnh y:se.!IHtfe:a- oxna>K,ne:a:aeM p11.na . 

KOHBCpTopoa_ .no TeMnepa TYPbl a3oTa H, 3a· clieT nOBbiWCJIHH ' 
Tennoiloro noToKa H:eiiTpo:aoa: _n6nii3:H 'K:o:aaepTopa. -~ilxtieK~
T:aanocTb ycTaHOBKH B- :u;enoM: MO>KeT GbiTb cy~eCTBeJIHO 
IIOBbiWena 3a C'leT np:aMeHeHHH · .neTeKTopoa YXH q .fly'lmeu·-
3$$eKTHBHOCTJ>Io H · 60nbillCB pa6oqeu• nno~a.D;biO, KOHCTpyK
p;HOHllbiX ycoaepme:acTaoaaa:aB:~ q;to'~no3aomn, no npe.naapn-

3 ' 
TenbHbiM OIJ;CliKaM, perHCTpHpOBaTb .D;O 10 . YXH/CeK aa 
pa6oqyro noaepx:aocTb . .n;eTeKTopa. 

Pe3YJlb'I'aTbi H3MepeHHH Bhixo.noa YXH- H3 neKo'I'opblx 
KOHBePTOPO:B aaXO.D;HTCH B CTa.D;HH 3aJ3epmCliHH .:n; o6pa60TKH, 

3aK.mot~eHue 

H3no>Keau~Ie pe3ynhTaTbl no.n;Taep>K.n;aroT BbiBO.D;bl pa6o,. · 
r 1'l>I 141 o B03MO>KHOCTH H3BneqeHHH YXH H3 KaHano:B cTa:u;:ao

Hapuoro peaKTopa. EnaronpHHTHl>Ie ._ oco6eHHOCTH ycTaHOBKH 
Ha CKB03HOM ropH30HTani.HOM J<a((aTenbHOl'd KaHane peaKTo~ 
pa BBP·K nojaomiT pemHTb pH.nKal\ MeTo.nnqecK:ax, TaiC:a 
$H3H'IeCKHX 3a,D;aq. . . . 

Ainopbi 6naro.naPHT ai<a.o;eMHKa H:M.<J>paJJJ<a 3a :H:tiTe~ec. 
K pa6oTe H BCCX CO.D;CHCTBOBaBiuHX ee BbiiiOJJHCHHIO. 
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Y CJIOBJUI 06MeHa 
IlpenpHHTLI H coo6~eHHJI OHJUf paccLinaJOTCJI 6ecnnaTHO, Ha ocHoae 

BJaHMHOrO 06MeHa, YHHBepCHTeTeM, HHCTHTyTaM, na6opaTOpHliM, 
6H6JlHOTeKaM, HayqHLIM rpynnaM H OT,IJ;eJlLHLIM yqeHLIM 6onee 50 CTpaH. 

MLI O)I(H.JlaeM, qTo nonyqaTenH HJ,IJ;aHHH OH:JIIf 6Y.IlYT caMH npoJIB· 
JlJITL HHHUHaTHBY B 6ecnnaTHOH nOCLinKe ny6nHKaUHH B ,LJ;y6Hy. B nopll)lKe 
06MeHa npHHHMalOTCJI HayqHLie KHHrH, )l(ypaanLI, npenpHHTLI H HHorO 
BH.Ila ny6nHKaUHH no TeMaTHKe OH:JIIf . 

E.llHHCTBeHHLIH BH,IJ; ny6nuxauHH,KOTOPLIH HaM npHCLinaTL He cne)ly
eT ,· 3TO petipHHTLI /OTTHCJ<H. CTaTeH, y)l(e ony6nHI<OBaHHLIX B HayqHLIX 
)i(ypaanax/ • 

B Pll.lle cnyqaea MLI caMH o6pa~aeMCJI K nonyqa TenJIM Hawux HJ.Jla
HHH c npocL6oB: 6ecnnaTHo npucnaTL HaM xaxue-nu6o I<HHrH unu 
BLinHCaTL )J;Jlll Haweii 6H6JlHOTeJ<H HayqHLie )l(ypHaJlLI, HJ)lalO~HeCJI B HX 
cTpaHax. 

OT~eJibowe 3anpocM 
lfJ)laTenLCKHH OT,D;en e)l(erO)lHO BLinOJlHJieT OKOJlO 3 000 QT)leJlLHLIX 

Janpocoa aa BLICLinKY npenpHHTOB H coo6~eHHH OH:JIIf. B Taxux Ja
npocax cne)lyeT o6JIJaTenLHO yxaJLIBaTL HH.JleKc JanpawuaaeMoro 
HJ)laHHJI. 

An;peca 

IlHCLMa no aceM aonpocaM o6MeHa ny6nuxauuHMH, a TaK)I(e Janpo-
.. CLI aa OT,IJ;enLHLie HJ,IJ;aHHJI cne,IJ;yeT aanpaanliTL no a)lpecy: 

101000 MocKea, 
TAa8Hbli1 not~maMm, n/.11 79. 
H3oameAbcKui1 omoeA 
06beOUH€HHOZO UHCIIIUIIIYI/Ia 
JIOepHbiX UCCA€008aHUU. 

A.llpec .llJlll nocLinKH acex ny6nuxauu:H B nopli,D;Ke o6Meaa, a TaJ()I(e 
.llJlll 6ecnnaTHOH no)lnucxu Ha HayqaLie )l(ypaanM: 

101000 MocKea, 
TAaeHblil not~maMm, n/.11 79. 
Jlay'IH0"111€XHU'I€CKaJI 6u6AUOIII€Ka 
06beOUH€HHOZO UHCIIIUIIIYI/Ia 
JIOepHbiX UCCA€008aHUU. 


