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KocmmueB IO,IO. H np. P3 - 10238 
HaBneqemie YXH »a BbicoKorroTo'!HOl'O peaKTOpa Cl\1-2 

Orr»caHa ycTaHOBKa nnl1 rronyqemrn ynbTpaxononHblX ueiiTpoHoB Ha Bbrco

KonoTo'lnOM peaKTope CM-2. MaKc»ManbHblii BblBeneHHbiii noTOK YXH cocTaB

nlleT 1200 c- I • HaMepeHbl HHTel'panbHbJe II Jlll<pcj1epeHU1IanbllbJe aaepl'eTl!'le

CKHe cneKTpbl 3TOl'O llOTOKa, OrrpeneneHbl rrporryCK81Hil1 YXH 11pl1MUMII Tpy-

08MII II yl'nOBblMII IIOBOpOT8MII, Ha6mo)lanacb 8HH30Tp0!11lll IIOTOKa ynbTpaxonoJl -

Hb!X HeflTpOIIOB, IIOK838110 cyIUeCTBOB8HHe 3cjJcjJeKTOB Bb!CTpOeHHOCTH IIY,IKa 

ll rrpe)lenbHOl'O yl'nOBOl'O pacnpe)leneHifl1 IIOTOKa YXH. 

Pa6oTa BblllOnHeHa B na6opaTopn11 HeflTpOHHOii cjJH31fKII OifH1l. 

npenpHHT 06beAHHeHH0£'0 HHCTHTyTa HAepHblX HCCJJeAOBaHHH 

~y6Ha 197u 

Kosvintsev Yu.Yu. et al. P3 - 10238 

Extraction of UCN from High Flux Reactor 
SM-2 

The present paper describes the installation for 
ultracold neutrons(UCN) at the SM-2 reactor of the Reactor 
Research Institute in Dimitrovgra<l. Maximum UCN flux ex
tracted was about 1200 sec- 1 • Both integral and diffe
rential energetic spectra of the obtained beam were mea
sured. The UCN transmission was determined for straight 
and bent guide tubes as well as the angular distribution 
of UCN at the exit of these guide tubes. It is shown that 
there exists an effect of beam alignment and a lower 
limiting angle in the neutron angular distribution at the 

'guide tube exit. Results of a storage experiment in aves
sel of ~bout 340 l.i tqis. ar~ rr_port,t!d. 
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C) 1976 O6-.ec)uHeHH1,1a UHC•u•y• .JI0epHl>IX UCCAe0oBaHuii~y6Ha 
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'Beeoe'Hue 

Ilo)]. yJILTpaxono;iHLIMH · iieihpoHaMH /YXH/ noHHMaIOT 
iieihpOHhl C :rneprueii E, MeHhIUeii 'CJle)].Heii :rneprHH B3aHMO ~ 
:tieiiCTBHH aeii-rpoiia C eeJ.QeCTBOM, , ' ' 

:.':,".:.E, .. < ·2rrt;2 ~b 
.~ YXH · -m-:- ', 

r)].e m - Macca HeiiTpoHa, N - 11ucno H)].ep e 1 CM :l , 

b - )].JIHHa pacceHHHH HeiiTpOHOB Ha H)].pax eeJ.QeCTBa. ~JIH 
60JihlllHHCTBa eeJ.QeCTB EyxH-10-7 - 10-8 :JB. TaKHe Heu
TPOHhl OTpa~aIOTCH OT noeepXHOCTH eeJ.QeCTBa npH n106wx 
yrnax na)],eHHH H, 6y)].y'IH 3aKJIIO'leHHhIMH B cocy)]., uanOMH· 
HaIOT no CBOeMy noee)],eHHIO H)].eaJihHhlll ra3. IlocJie BhJ· 
.ne.~a::H3. HCTO'IHHKa; OHH,· KaK H.[J.eaJJhH~IH r~3,)].Hq>q>yl:l)].H· 
~Y)9T, .no 'fpy6"a~ :. '. HeiiTpOHOBO)].aM, HM~IOJ.QHM coeepIUeHHO 
npOH3B0JlhHYIO KOHq>Hrypauu10: H~KJIIO'IJITeJihHO MaJiaH :rnep-

1r~·~: 'YXH ,H B03MO)KHO~TI{ ,HX 'y)].ep)Ka.HHH Il03BOJIHIOT Ha
)J.eH:rhcH. Ha HCil0Jlh30BaHHe, YXH B pH)].e q>yH)].aMeHTaJihHhlX 
q>H31J,:ecic1Jx 3KcnepiIMeHToa H 'npHKJia)].HhIX Ja)].a11ax I 11 . 
. , .:•· -, y CH,JIHHMH p11)].a '-rpynn' -6hIJIO )].OCTHrH)'TO yeeJIH'leHHe 
~~i,xo)],a, YXH

0 

OT - 0,00? c--:-1 /e nepehIX 3KcnepHMeHTax/ 
.zio .102 C - 1 , rJiaBHhIM o6pa30M 38. cqeT HCIIOJih30BaHHH 
·6dnee ,_ ,H,HT,eHCHBHhIX IIOTOKOB Tenn~ei.1x iieiiTpoHoe H yeenu-
11e,HHH cTeneHH 3epKaJILHOCTH 0Tpa)Ka10uiux cTeHOK HeiiTpo

·;;~·ep;~~ H;3MepeiiiiH/2/ noKa3aJIH, 11To npu TpaHcnopTupoeKe 
; ~o·;;opH30HTa:JihHhIM HeiiTpOHOBO)].a'M '.nnHHOH 5-:-6 M H ;:\Ha· 
-~e-TpOM. 10 CM IlC>TOK' YXH, OCJia6mieTCH B 2-:-2,5 pa3a. 
HcnoJIL3y,i cna6o 'H3C>rH}'ThlH HeiiTpOHOBO)]. H eLQe )].a.llhllle 

~ • • ! ' l , · , ' • I , , .- . , . 

Y~,~JIH'IHBl3:~ CTeneHh ero JepKaJihHOCTH, B npumiune MO)KHO 
eLQe IlO'ITH B,L\BOe IlO)].HHTh IlOTOK YXH Ha BhIXO)].e HeiiTpO • 

i. • ,, 
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H0B0,na. O,nHaKO 3TO npuue,neT K cymecTBeHH0MY yBeJIH'leHHIO 

qioHa OT HeiiTpOH0B C 3HeprH.HMH, HeCK0JILK0 npeBLIWaIOmHMH 

3HeprHio YXH/31.B KaqecTae MaTepHaJia .nns KOHBepTopa-

3aMe,nnuTen.H YJILTpaxono,nHLIX HeHTP0HOB npaKTH'leCKH 

y)(06HO npHMeH.HTL rH,npH,n llHPK0HH.H / 4/. llcnoJIL30BaHHe 

)KH,nKoro Bo,nopo.na, J(aromero, no pacqeTaM, 6onee cymecT

BeHHLIH BLrnrpLim B BLixo.ne YXH, ocno)KHeHo TeXHH'-le

CKHMH TPYAHOCT.HMH pa60TLI C :)KH.IJ;KHM B0J:(Opo,noM y aK

THBHOH 30HLI peaKTopa. TaKHM o6pa30M, B03MO:>KHLIM nyTeM 

J(aJILHeiimero yuennqeHH.H BLixo.na YXH 11anxeTcx yBenuqe -

HHe IIOT0Ka TeilJIOBLIX Heii:TpOH0B Ha KOHBe~Tope, T. e. 

HCIIOJIL30BaHHe peaKTopa C IIOT0KOM 10 
14 

- 10 
5 

CM-
2c-! 

ll3BJieqeHHe YXH H3 BLICOKOIIOTO'IHLIX peaKTOpOB CBa3aHO 

c Tpy,nHOCTHMH, o6ycnoBJieHHLIMH 6oJILWHM pa)].HallHOHHbl~ 

TeIIJIOBLI.neneHHeM H pa3JIO)KeHHeM MaTepuana KOHBepTopa, 

6onee HHTeHCHBHOH pa,nHaUHOHHOH KOPP03Heii'H TeM caMbIM 

yxy.nweHHeM CTerreHH IIOJIHPOBKH BHyTpeHHHX cTeHOK Heii

Tp0HOBO)];a. 

Heiimpouoeoo 

OcHOBHOH qacTLIO ycTaHOBKH / puc. 1/ HBJUieTca ua

KYYMHpoBaHHLIH HeiiTpoHOBO.IJ;, H3rOTOBJieHHLIH H3 0Tpe3KOB 

Tpy6 C 3JieKTpononHpoBaHHLIMH BHyTpeHHHMH CTeHKaMH. 

IlpHMeHeHHe 4 pe3KHX H3rH60B ueiiTpOHOB0)];a rro.n yrnoM 

45 ° Il03B0JIHJI0 oTcpHJILTpoBaTL IT0T0K YXH OT rrpeaocxo.nsme

ro ero B 10 12 pa3 o6meronoToKaueiiTpouoapeaKTopa.Yqa

cToK HeiiTpOHOBO.n;a, rrpoxo.n11m11ii BHYTPH 611onorH'leCKOH 3a

IUHTLI peaKTopa, H3rOTOBJleH H3 Tpy6 Hep:>KaBeIOmeii CTaJIH 

.n;HaMeTpaMH 70 11 90 CM, TOJimHHOH a l MM, a yqaCTOK, 

paCITOJIO)KeHHLIH BHe 3aIUHTLI peaKTOpa, - 113 Me.IJ;HLIX Tpy6 

;:i;uaMeTp0M 100 MM-
licrroJIL3yeMaH KOHCTPYKUHH wu6epa npaMoro nyqKa no-

3BOJIHJia o6BeCTH HeiiTpOHOB0)]. M~MO IlO.D;BH'.lKHOrO 6apa6aHa, 

3aKpLrna10mero rrpaMoii nyqoK. TeM caMLIM oTnaJia Heo6xo

.n;HMOCTL B rpOM03)];KOH 3am11Te OT npHMoro nyqKa BHe 6uo

Jior11qecKOH 3amnTLI peaKTopa H coxpa1rnnacL B03MO)KHOCTL 

.D;JIH npoBe.n;eHHj[ ll ,npyrux HCCJie,noBaHHH Ha np.llMOM IIY'IKe. 

KoHaepTop YXH BLIIT0JIHeH B BH,IJ,e .IJ.HCKa ~3 rH.IJ.pH.IJ.a nupKo-

4 

rA fl.A 

1m .____, 

Puc. 1. CxeMa pacno.11oxeuuR ueiimpouoeooa: 1 - a1<mueuaJ1 
3oHa pea1<mopa, 2 - Koueepmop /zuopuo 11up1<0HuJ1/, 3 -
neiimpouoeoo YXH, ,,4 - eooJ111aJ1 py6awKa ox.11axoeHUJ1 KoH
eepmopa, 5 - 11up1<ouueaaJ1 060.11011Ka Kana.11a, 6 - wu6ep 
np.JIMOZO ny'IKa, 7 - np.RMOii ny'IOK, 8 - Q./IIOMUHUeeaJI ,PO.llbZa, 
9 ., aaKyyMHble HQCOCbl, 10 - edKYY.MHblii wu6ep, 11- oemeK
mop YXII, 12 - oono.11uume.111,HaJ1 3a111uma. 

HHJI <p 70 MM H TOJIU.UIHOR 1,5 MM, rrp11naJ1HHoro 0JI0BOM 

K BHyTpeHHeMy TOPUY HaqaJILHoro yqacTKa HeiiTpOHOBO)].a, 

KOTOPLIH OXJia:>K)].aeTCJI BO,!J,OH, UBPKYJIHpyromeii. B CHCTeMe 

oxna:xmeHHJI KaHaJI0B peaKTopa. BHYTPCHHJIJI II0JIOCTL yqacT

Ka HeiiTpOHOBO.IJ.a, pa3Meme1rnoro B 3amnTe peaKTopa, rep

MeTH'IHO OT,neneua OT OCTaJILHOH qaCTH Heii:TpOHOBO)].a aJIIO

MHHHCBOH clion&roii TOJIUUUIOH 100 MKM, l{TO npe,IJ,OTBpamaeT 

cnyqaiinoe norra.n.aune B03,IJ,yxa B HaqaJILHLiii yqacToK npn 

MOHTa:>KHLIX pa6oTax Ha BLIX0,IJ,e HeiiTpOHOBO,IJ,a. ll3MepeHHJl 

IIOKa3aJIB, 'ITO IlOCTaHOBKa TaKOH clion&rH.OCJia6n.HeT IlOTOK 

YXH Ha 25 + 3O'fo. OTKa'-IKa Hat{aJibH0ro yqacTKa HeiiTpo-
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HOBOJJ,a ocyiuecTammach HenpephIBHO Mar11HTH0-3ne1npo

pa3 p.11,IJ,HhlM HaCOCOM ,1),0 BaI<yyMa - 5 ,10 - 6 Top, a OCTanh

Ha.11 lJaCTh HeiiTpOHOBOJJ,a C IlO,IJ,COeJJ,HH.!leMhIMH I< HeMy 

ycTpOHCTBaMH OTI<alJHBanach .nmli<l>Y3HOHHhlM HaCOCOM. Ba

I<YYMHhIH urn6ep, ycTaHoBneHHhlH Ha BhIXO.II,e HeiiTpOHOBOJJ,a, 

Il03BOn.!leT pa3rpy3HTh anIOMHHHeByIO <l>onhry OT nepenaJJ,a 

JJ,aBneHHH npH qacThIX pa3repMeTH3aUH.!IX Ha I<OHUe HeiiTpo

HOBOJJ,a. 

Bech HeiiTpOHOBO,IJ, MO»ceT nepeMemaThC.11 Ha -25 CM 
B 30He OCH ny111<a. IlpH 3TOM I<OHBepTop BhIBO,IJ,HTC.11 H3 30Hhl 

HHTeHCHBHOro 06ny11eHH.H B TO apeM.11, I<Or,IJ,a 3I<CnepHMeHThl 

c YXH He npoao.II,.HTC.11. 

,D;n.11 perHcTpauHn YXH ncnonh3oaaH JJ.BYXI<aMepHhiii npo

nopuHoHanhHhlii C'ieT'iHI< Ha OCHOBe 3 He c CYMMapHOH nno

maJJ.hIO BXO,IJ,Horo OI<Ha I<aMep 60 CM 2 /s/. . 
,D;n.H onpe.neneHH.11 <l>oHa OT 6onee 6hICTPhIX, 11eM YXH, 

HeiiTpoHOB o6e 1<aMeph1 c11e-i-11H1<a MornH noo11epe,1J,HO nepe

I<PhIBaThc.11 MeJJ,HOH / -10 MKM/ WTOpI<OH. 

31<cnepuMeHmb1 c YXH 

IlpH MaI<CHManhHOM IlOTOI<e TennOBhIX HeiiTpOHOB Ha 

I<OHBepTope /2.:,.4/ 10 14 CM-2 c-1 /MOIUHOCTh peaI<Topa -

100 MBm/ C'ieT YXH COCTaBHil 640 c- 1npH <l>oHe OT 

XOilO,IJ,HhIX HeiiTpOHOB ~ 45 c- 1 H TennOBhIX - 0,01 c- 1 

/npH IlOCTaHOBI<e ,IJ,OilOilHHTenhHOH 3aIUHThl Ha JJ,eTeI<Top/. 

<l>oH OT XOilOJJ,HhIX HeiiTpOHOB 34>4>e1<THBHO IlOJJ,aBil.HilC.H npH

MeHeHHeM ,IJ,OilOilHHTenhHhIX yrnOBhIX IlOBOPOTOB HeiiTpOHO

BOJJ,a. TaI<HM o6pa30M, B cny11ae 34>4>eKTHBHOCTH JJ,eTeI<TOpa 

- 0,51 4/ ycTaHOBKa Il03B0Il.!leT nony11aTh npaKTH'ieCI<H "11H

CThiii" IlOTOK YXH 1200.:,. 1300 c- 1• 

HHTerpanhHhlii 3HepreTH11ecKHii cne1<Tp - HHTeHCHB

HOCTh perHCTpaUHH YXH B 3aBHCHMOCTH OT h /BhICOThl * 
JHepreTH11ec1<oro 6aphepa B none TH»cecTH 3eMnH/ 

H3Mep.11nc.11 C IlOMOJUhIO IlOBOpOTHOro KoneHa HeiiTpOHOBO,IJ,a 

* qncneHHO BhICOTa IlOJJ,'heMa YXH B caHTHMeTpax IlO'iTH 
TO'iHO COBilaJJ,aeT C 3HeprHeii HeiiTpoHa, Bhipa»ceHHOH B 
HaH03ne1<Tpo11-BOilhTax. 

6 

2 3 

'--.. \ 
s 

-150 -100 .-50 0 SO 100 150. h 

a ~ , .· 
Puc: 2. a/·CxeMa U3MepeHUJI UHmezpaAbH020 cne1<mpa YXH: 
l · -' apa111aio111eec.R CO'-llleHeHUe HeiimpOHOBOOa, 2 • noaopom
HOe KOlleHo, 3 - oe111e1<mop YXH. 6/- HHmezpaAbHblU cne1<mp 
YXH Ha Bb1xooe. HeiimpoHoaooa. J - uHmeHCUBHocmb pe-

. ZUCf"Patmu, .YXH /c-1 /. ~ - . ai.,coma. ycmaHO~Ku aepxHezo 
)''-1aC11tKa KOAeHa Hao ypoaHeM HeiimpoHOBOOa /cM/. ' 

. f, . : .' • ~ . ' .. ' 

H3 · uep:>KaBeroiueii cTanH / puc; 2a/. C1IeT ,neTeKTopa e 3aan

CHMOCTH OT BhlCOThl no,nbeMa KoneHa IlOJCa3aH Ha puc. 2e. 
CnnowHoii nHHHeii o6o31ta1IeH cneKTP, pacc1IHTaHHhIH B npeJJ,-

. nono»ceHHH-· Ma1<caennoec1<oro pacnpe,neneHH.11 noToKa YXH. 
·H3MepeH. TaK>Ke ,nn<l>4>epeHunanhHbiii ·cne1<Tp noToKa· YXH 

Ha ycTpoiicTae / puc. 3a/, 0Tnn11a10iueMc.11 OT npe,nh1,tryiuero 

. ,, 
J 
2 

1 

0 50 100 150 h 
· .. ,.. -·· . '' ,,,· ~ 6 

Puc:.:~~: a/ c;e;wa U3MepeHUJI ou(jJ(j)epeHijUa/lbHOZO cneKmpa 
1 : YXH: 1 ~- . np211omume11b YXH, 2 - a1110MuHueab1e 3KpaHbl, 

3 :- · noaopomHoe,,. KplleHo. 6/ ,l(u(jJ(/JepeHt#UallbHblU cneKmp Ha 
ai.,xooe .HeiimpoHoaooa. J . - . UHmeHcuaHocmb pezucmpaijuu 
YXH /c-:-1/, h - BblCOma ycmaHOBKU HUJICHezo KpaJI 3Hep~ 
zemu'-lec'Koii 111e11u "1h Hao YPOBHeM HeiimpOHOBOOa /cM/. 
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HaJIH'IHeM Ha_ aepxueM y11aCTI<e noaoponrnro KOJieHa IlOJIH-
3THJieHOBOro norJIOTHTeJIH .D;Jll'I HeiiTpOHOB, 3HeprHa KOTOPLIX 
npeBbIWaeT 3Heprmo IlO.D;'heMa YXH B none CHJibl T.H>KeCTH 
OT ypoaHa nono>KeHu11 HeiiTpoHoao.o;a (h= 0) .o;o BbICOTbl ycTa
HOBKH nornoTHTen.11 (h+Ah>.qepe3 TaKoe ycTpoiiCTBO MoryT 
npOX0)1HTb TOJlbKO HCHTpOHbl C 3llCprHCH, 3aKffiO'ICllllOll D 
.D;Hana3oHe mgli < E<mg{h+!'.\h), r;l\e m - Macca 11eiiTpona, g -
ycxopeHHe cao6o.o;uoro na.o;eimn. Bu.n cnexTpa npe.ncTannen 
Ha pUC. 36. 311epreTH<IC-CKOC pa3pClllCHHC B 3TlIX H3Mepe
HHHX cocTaanno - 10 -B 3B. 

H3MepeHHH yrnoaoro pacnpe.nenenn.s: noToxa·YXH npo
H3BOJlHJIHCh .t\CTeKTOPOM YXH, ycTaHaBJIBBaeMbIM IlOJ:{ pa3 -
JIB'-UILIMH yrnaMB K OCH neiiTpOHOBO,IJ;a C noMOUlblO yc.Tpoii- ' 
CTBa, CXCMRTH'ICCKH ll3o6pa>KCHHOro Ha puc. 4a. 

Ha6JII0.11aeMa.11 HanpaaneHnocTh .noToKa YXH na _BL1x-0.11e 
llCHTpOIIOBO):\a / puc. 46/ npeTepneBaJia H3M.eHCHH.Jl IlOCJie 
npoxo)K.D;enn.11 YXH yrnoaoro mrnopoTa / puc. 4a/ nnu non
HOCThIO J)a3pywanacb nocne npoXO)l(.I{CHHJI MCJlllOH cqiepII'IC
CKOH nonocTH ¢ 30 CM / puc. 42/. 

0JlHaxo n o6onx cny11a.nx npu nocJICllYIOlllCM pacnpocTpa -
HCHHH YXH no HeiiTpouoBOJlY na paCCTOJlllHJIX L/H =: 40 
yrnoaoe pacnpe,llCJICHHC CHOBa npHHHMano BbITHHYTYIO yc
TOH'IHByro qiopMy, 1<0Topa11 y)Ke coxpammaci. npn ,llaJILHeii
weM JlBH>KeHHH YXH no neii.TpoHoBOJff. 

Ha puc. 5 npe.IJ,cTaBJieHbl pe3yJibTRTbl H3Mepe1rnii K0-
3q>q}HI{HCHTa nponycKaHHH H30TPOilHOro nOTOKa YXH 
I puc. 42, cny11aii L/R=8/ yrnon1>1Mn nonopoTaMH B 3anucn
MOCTH OT yrna nonopoTa. 

B uacTOHUlee BpeMH na6JIIO,llaCTCH 60JibWOe pacxo~e
HHC Me:m.ny 3KCnepnMCHTaJibHO 11a6mo.11aeMhJM H paC'ICTHLIM 
apeMeHaMn YJlCp)Kamrn YXH a 3aMKHYTI.Ix cocy,llax/ 2,3•5•6 /. 

Puc. 4. a/ CxeMa ycmauoeKu OAJI uaMepeHWl y2Aoaoii na
npaa.11ennocmu YXH: 1 - neiimpo11oeoo, 2 - epaU1a10u,uecJ1 
6UKYYM1lbJe CO'IAelleHUJi, 3 - . Y'IUCT!IOK mpy6bJ, noKpbJlllblU 
ua11ympu no2Ao111ume.11eM YXH /20,ftpupoaam,1,iii no.11uamUAe11/, .~ 
4 - oemeKmop YXH. 6/ Y2Aoaoe pacnpeoe.11enue YXH na r 
e1>ixooe neilmponoaooa. e/ Y2Aoaoe pacnpeoeAenue YXH, 
U3Mepennoe Ha pa3AU'lllblX paCC17lOJl1lUJlX om npJlMOY20Ab1l020 
noaopoma neiimpouoaooa. z/ To :»ee caMoe OAR qpepu11ecKoii 
nOAOCl!lU. 
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Puc. 5. 3aaucuMocmb , 1<0:Jt/Jt/Ju1.1ueHma nponyc1<aHUJ1 T OAR 
u3omponHozo nomo1<a YXH om yzAa noaopoma HeiimpoHo-
aooa a 0

• . 

B CBJl3H C 3THM npe.u.c.TaBJIJleT HHTepec H3y'leHHe Tpauc-

4>opMaUHH cne1npa YXH e npouecce ux y,u.ep)KaHHJI e Ha

KonuTenLHOM o6'LeMe>TaKHe H3MepeHHJl cyJ.UeCTBeHHO ynpo

J.UaIOTCJl. npH HCilOJIL30BaHHH J].JIJl y,u.ep)KaHHJl COCYJJ.OB 6onL

woro o6'LeMa. ,!J.nJI · HJy'leHHJl yJJ,ep)KaHHJI YXH 6Lrn HJro

TOBJieH HJ Hep)KaBeroJ.Ueii CTaJIH UHnHHJ].pH'leCKHH COCY.D. ,D.Ha

MeTpOM - 64 CM H JJ.JIHHoii -105 CM / puc. 6a/. BHyTpeHHHe 

CTeHKH cocyJJ,a o6pa6aThIBanucL 3neKTpononupoeauueM. 

reoMeTpH'leCKaJl IlJIOJ.UaJ].L B03MO)KHLIX J.Uenee yTe'IKH YXH 

He npeBLIWana 3-4 CM2.Ha npOTHBOilOJIO)KHLIX Topuax pac

nonaranHCL BilYCKHOe / ¢ 8 CM/ H BLIIlYCKHOe / ¢ 20 CM/ 

OTBepCTHJl, ,3aKpLIBaeMLie JaCJIOHKaMH. PerHCTpaUHJl "eLI

TeKaIOJ.UHX" · YXH H3 · cocyJJ,a OC)'J.UeCTBJIJIJiaCL nponopuuo

HaJILHLIM C'leT,'IHKOM Ha :ocHoee 
3He /.3 He -•'·1<1o,.G<? 2 - 2C1/o, 

OCTaJILHOe - Ar , J].0 l amM/ C BXOJ].HLIM OKHOM H3 amoMH

HHeBOH itionLrH .TOJIIUHiioii -100 MKM H nnoJ.UaJJ.LJ0•~300 CM~ 
AnIOMHHHeeoe oi<Ho • cqeT'IHKa oTpa)KaeT YXH c Hop

MaJILHoii KOMilOHeHTOH CKOpOCTH MeHee - 3,2 M • C -l . Ilo-

3TOMY .u..eTeKTOP YXH pacnonarancJI Ha - 50 CM HH)Ke 

BLIIlYCKHOFO OTBepCTHJl. YJILTpaXOJIOJ].HLle HeiiTpOHLI npH 

na,u.eHHH c TaKOH BLICOTLI npuo6peTaIOT J].OilOJIHHTeJILHYIO 
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CKOpOCTL /- 3 M. c -l /, 'ITO npHBOJ].HT K yeeJIH'leHHIO npo-

3pa'IHOCTH anIOMHHHeeoro oKHa .D.JIJI YXH, a, cne,u.oea

TeJILHO, HK yeeJIH'leHHIO 34>4>eKTHBHOCTH HX perHCTpaUHH 

I -B 2 paJa/. BecL o6'LeM ,u.nJI y,u.ep*aHHJI YXH c noMOJ.ULIO 

BpaiuaIOIUHXCJl CO'IJieHeHHH HeiiTpOHOBOJ].8. MO)KeT IIOJ].HH

Ma TLCJl HJIH_onycKaTLCJl OTHOCHTeJILHO OCH HeBTPOHOBOJ].a, 

'ITO npHBOJ].HT K H3MeHeHHIO cneKTpa YJILTpaxoJIOJ].HLIX Heii

TPOHOB, HailOJIHJlIOJ.UHX cocy,u.. 

jg 5 2 1 3 

4 
"· 
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NI ;_ ... ~: ' 
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400~' 0.5 

0 40 BO 120 150 t 0 40 80 120 160 200 t 

6 B 

Puc. 6. a/ CxeMa U3MepeHUJI epeMeHu yoepxaHUJI YXH 
e 3aMKHymoM cocyoe: 1 - cocyo OAJI yoepxaHuR, 2 - anyc1<
HaJ1 u 3 - ab1nyc1<HaR 3acAoH1<u YXH, 4 - oeme1<mop YXH, 
5 - epa111a10111uecJ1 BUKYYMHble CO'IAeHeHUJI HeiimpoHOBOOa. 
6/ Kpuebie HanoAHeHUR /1/ u onopoxHeHUJI /2/ cocyoa 
YXH. e/ Kpuebie apeMeH yoepxaHUJI YXH OAR pa3AU'IHblX 
abicom noooeMa cocyoa H /cM/. 
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Onpe;:i;eneHHe epeMeHH y;:i;ep:>KaHH.H YXH npoH3BOJJ;HJIOCb 
MeTOJJ;OM H3MepeHH.H KOJIH'leCTBa OCTaBWHXC.H B cocy;:i;e 
YXH cnyCT.H HeKOTOpoe epeM.H IlOCJie ero HailOJIHeHH.H JJ;JI.H 
pa3JIH'IHbIX epeMeH Bbl~ep:>KKH / puc. 6e/. BpeM.H y;:i;ep)KaHH.H 
YXH e cocy;:i;e, pacnoJIO)KeHHOM Ha ypoeHe HeiiTpoHoeo;:i;a 
<H=0),cocTaBHJIO 47±3 c, epeM.11 HailOJIHeHH.11 33±2 c, a 
epeMJI BbITeKaHHJI 15±2 c / puc. 66/. Konu11ecTeo HaImnneH
HbIX YXH 3a O.AHH UHKJI - 5 • 103 • lfaMepeHH.H npoucxo;:i;HJIH 
npn eaKyyMe e cocy;:i;e OT 3.10-1 ;:i;o -3·10.:. 5 Top. ,z:(ae
neHue ocTa TO'IHoro ra3a e cocy;:i;e MeHee 10-3 Top He BJIH.H
eT ua epeMH y;:i;ep:>KaHH1{. YeenH11e1rne reoMeTpH'lec1<oii nno
uta;:i;u meneii OT 4 .AO 40 CM 2 yMeHbWHJI0 epeM.11: y;:i;ep)KaHIUI: 
;:i;o 43 c, T.e. yTe111<oii 11epe3 cyuteCTBYJOutHe utenH H ;:i;aene
HHeM OCTaTO'IHOro ra3a HeB03MO:>KHO o6'b.HCHHTb cpaBHH
TenbHO Manyro eenH'IHHY nony11euuoro epeMe1rn y;:i;ep>«aHHJI 
YXH. IlpH IlOJJ;'beMe cocy;:i;a Ha BblCOTLI 53, 105 H 128 CM 

epeMH )KH3HH YXH COOTBeTCTBeHHO COCTaBHJIO 55, 85 H 
104 c. TaKoe yeeJIH'leHHe BpeMeHH y;:i;ep)l(aHHJI CB.Jl3aHo 
c TeM, 'ITO npH no;:i;'heMe Ha BhlCO'fY H cneKTP YXH, 3anon
Hmomnx cocy;:i;, CJJ;BHraeTC.H B HH3K03HepreTH'leCKYIO 06-
nacn. Ha semt'IHHY mgH. 

B ;:i;anLHeiiweM C. IlOMOI.UblO BbIWeOilHCaHHbIX cneKTpo-. 
MeTpOB nnam1pyeTC.H H3MepHTb cneKTPbl BblTeKalOutHX H3 
cocy;:i;a HeiiTpOHOB, TeM CaMbIM MO:>KH0 6y;:i;eT· npocneJJ;HTb 
3a TpaHc$opMaitneii cne1npa y;:i;ep:>KHnaeMLIX B cocy;:i;e YXH, 
'ITO, B CBOI0 011epe;:i;L, MO:>KeT ;:i;a Tb HH4}0pMaIJ;HIO O MeXaHH3 -
Me aHOMaJILHO 60JibWOrO K034xliHIJ;HeHTa nornomeHHJI YXH 
IlPH OTpa)KeHHH HX OT CTeHOK cocy;:i;a. 

3aKA1011eHue 

H3BJieKaeMhli noToK YXH Ha ;:i;a1rnoii ycTaHOBKe 6nH30K 
K Q)l{HJJ;aeMOMY H COCTaBJIJleT -10-a. c-., IlpH TaKoii HHTeH
CHDHOCTH IlOTOKa YXH B03MO:>KHbIM cTaHOBHTCJI ;:i;eTaJibH0e 
u3y11eHue cnexTpoe YXH, ux noee;:i;eHHJI B 3aMKHYThlX 
061>eMax, H3MepeHHe ce11eHHii B3aHMo;:i;eiicTBHJI YXH -c ae.; 
uteCTBOM, onpe;:i;eneHHe aMnnHTY.A xorepeHTHoro pacceaHHJI 
H T.,A. 

Oco6eHHblii HHTepec npe;:i;cTaenaI0T onbITbl no np.11MOMY 
H3MepeHHIO nepuo;:i;a nonypacna;:i;a HeiiTpoHa H onpe;:i;eneHHIO 
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ero 3JieKTPH'leCKOrO JJ;HilOJibHOrO MOMeHTa, nocTaHOBKa 
XOTOpbIX Ha JJ;0CTHrHyTOM IlOTOKe YXH y:»ce BilOJIHe B03 -

MmIrna. 
ABTopbI 6naro;:i;apHbI IO.C.3aMHTHHHY, B.H.He«iie;:i;oey, 

M.Xeni;eJILTY, B.H.JlyutHKOBY H H.M.<l>paHKY 3a none3HLie 
o6cy)KJJ;eHHH H HHTepec K 3TOH pa6oTe. 
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