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Kocenauen 10.10. H ap. P3 - 11594 
XpaHeHHe ynhrpaxono)lHbJX HellrpOHOB HH3KHX sHeprHll a cocyaax 
C HlllibJnSieMbiMH MeTannH'ICCKHMH CTCHKSMH 

OnucaHbt 3Kcnep!IMeHTbl no xpaHeHHJO YXH c 3HefH'Hell -20 HSB e co
cynax c aanbmSieMbJMH Meranmi'JeCKHMH crenKaMH. YcraHOBJleHo, 
'ITO ce'leHHe aHoManbHoro aarpeea Y XH He 3aauci!T or Ma repnana crenoK 
COCYilB II COCTaanSieT aemi'IHHY IIOpSIJlKa '}Q 5, nng cocyaa C KOHileHCHpO
BBHHblMII CTOIIK8MH !13 5epHnnHSI 38,PHKCHp088HO M8KCHM8nbHO llOCTHI'HYTOe 
epeMSI xpaHeHHSI YXH, paeaoe -650c. 

Pa6ora BbtnOnHeHa B na5oparopiJH HeiirpOHHOll ljlH3l!KH OIHH1. 

npe!IpRHT 06bellHHeHHOI'O HHCTHTyTa l!llepHbiX RCCliellOBSHRII. lly6Ha 1978 

Kosvintsev Yu.Yu. et al. P3 - 11594 
Storage of Low Energetic Ultracold Neutrons in Closed 
Vessels with Evaporated Metallic Walls 

Low energetic ( - 20 mev') ultracold neutrons in closed 
vessels with evaporated metalliC' walls were investigated. 
Containment time (-650 s) obtained for Be walls is the highest as 
yet reported. Some phenomenologic aspects of UCN storage 
anomaly are also discussed. 

The investigation has been performed at the Neutron 
Physics Laboratory, JINR. 

Preprint of the Joint lnsti lute for Nuclear Research. Dubna 1978 
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B uacToJm~ee BpeMH ycTaHoBneuol6/ 'ITO auoManhHhie 

IIOTepH ynhTpaxono,IJ.HhlX HeHTpOHOB /YXH/ B CTeHKaX 
y,IJ.ep)I(HBaiOI.QHX cocy,IJ.oB/ l-fi/ o6'bHCHHJOTCH uarpeBOM YXH 

cpa3y ,II.O 3HeprHH, 6JIH3KOH K TeiiJIOBOH. 3TOT HarpeB, 

B03MO)I(HO, CBJI3aH C IIpHCYTCTBHeM Ha IIOBepXHOCTH CTeHOK 
COCY.IJ.OB BO.IJ.OPO.IJ.HhlX aTOMOB /7,11/. 

1. B HaCTOJII.QeH pa6oTe HCIIOJih3yeTCJi B Ka'leCTBe 

cTeHoK cocy,IJ.a .IJ.JIH y,IJ.ep)l(aHHH YXH CBe)l(enpuroToBneHHhlH 

cnoH: MeTanna,uanhlnJieMoro uenocpe.IJ.CTBeHHO rrepe.IJ. xpaue

HHeM HJIH BO BpeMH xpaHeHHH YXH. Hcnonh30BaHHe HH3Ko-
3HepreTH'IeCKoro cneKTpa YXH I- 20 H3B/ ,IJ.ano B03MO)I(

HOCTh pacrnupHTh Bhi6op MaTepuanoB, o6na,IJ.aiOI.QHx cpaB

HHTenhHO MaJIOH rpaHH'IHOH CKOpOCTblO (v rp),H II03BOJIHJIO 
qacToTy cTonKHOBeHHH YXH co CTeHKaMH (v} cBeCTH K 

MHHHMaJihHO B03MO)I(HOH B YCJIOBHJIX 3eMHOrO TJirOTeHHJI 

.IJ.JIH ,IJ.aHHhiX pa3MepoB cocy,IJ.a. 

2. 06pa3oBaBrnHecx B KOHBepTope /1/, puc. 1, YXH 

C 3HeprHeH /50 + 190/ H3B, IIO,II.HHMaJICb B rpaBHTaiJ;HOHHOM 

none ITO BepTHKaJibHOMY yqaCTKY HeHTpOHOBO,IJ.a, Tep.HIOT 

'laCTh CBOeH KHHeTH'IeCKOH 3HeprHH H 3aiiOJIHJIIOT IJ;HJIHH

.Il.PH'IeCKHH COCY.Il. /2/ ,IJ.HaMeTpOM 57 CM, BhiCOTOH 32 CM, 

pacnono)l(eHHhlH ua BhlCOTe 164 CM. CneKTp xpaH.HI.QHXCH 

HeHTpOHOB OIIpe,IJ.eJIJIJICJI IIyTeM H3MepeHHJI 3aBHCHMOCTH 

N -qucna ocTaBlliHXCH B cocy,IJ.e YXH /crrycTH 50 c rr.ocne 

HaiiOJIHeHHH/ OT BhlCOTbl paCIIOJIO)I(eHHJI Ha,IJ. ,II.HOM IIOJIH3TH

neHOBOH KphllliKH - J<i>cPeKTHBHoro nornoTHTen.H YXH I puc.J a, 
KPHBaJI I/. 0Ka3anoch, 'ITO cneKTP xoporno orrHChlBaeTCH 

rayccoBCKHM pacnpe,IJ.eneuueM co cpe,IJ.ueH: 3HeprueH: 19 H3B 
H .IJ.HcnepcueH: 6 H3B /KpHBaH II/.Hanonueuue cocy,IJ.a,Bhl

.IJ.ep)I(Ka H BhlTeKauue I -10 c/ YXH B ,IJ.eTeKTop /6/ ocy

I.QeCTBJIJIIOTC.H C IIOMOIIJ;blO 3aCJIOHOK /3,4,5/. 3aBHCHMOCTb 
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qucna ocTaawuxcB B cocy,IJ,e YXH OT apeMeHH Bbl,IJ,ep)KKH 
xopowo onHcblaaeTcB JaKoHoM N = N0 exp(-t· r-1), r,IJ,e ex 
rex - 3KcnepuMeHTanLHO ua6mo,IJ,aeMoe apeMB xpaueHHB. 
HcnapuTenu MeTannoa /7 I H OTKa'IHOe oTBepcTue /8/ 
K .IJ.H<b<byJHOHHOMY HaCOCY paCDOllO)KeHbl BbiWe MaKCHManL
HOH BbiCOTbl, .D.O KOTopoH: MoryT no,IJ,HBTLCB YXH, cooTBeT
CTBYIOW.He aepxueH: 3HepreTH'IeCKOH rpaHuu.e cneKTpa. 

3. ,[J;nB anroMHHHeaoro cocy,IJ,a, npoTpaaneHHoro B NaOH 
H npOMbiTOrO ,IJ,HCTHllllHpOBaHHOH BO,IJ,OH, rex =170±15 C, 
a nocne nocne,IJ,yrow.ero HanblneHHB ua cocy.D. cnoB .Al 
TOllW,HHOH -0,5 MKM rex =230=±14 C. liJMepeHHB C 
HallbllleHHblMH CllOBMH TOllW,HHOH - 0,5 MKM ,IJ,anH XOpOWO 
aocnpoHJBO.IJ.HMLie JHa'leHHB rex / c/ , KOTOpble cocTaBHnH 
.IJ.nB Zn: 298±17; Cu:338±9; Pb: 435±23; Bi: 439±17; Be:645±25. 
llocne npe6blBaHHB COCY,IJ,OB B Te'leHHe .IJ.BYX CYTOK B BaKy
yMe /-10-5 Top/ JaMeTHoro yMeHLWeHHBTex He ua6nro,IJ.a
noch. llpH KOHTaKTe C aTMOc<bepOH B Te'leHHe .D.BYX He,IJ,enh 
.IJ.nB :Al rex yMeHLWBllOCh ,IJ,O 170±20 c, ,IJ,nB Bi ,IJ,a)Ke 

4 

'I 
I 

i 
I 

Ja O,IJ,HH cyTKH 6blll0 JaMe'leHO HeKOTOpOe yMeHbWeHHe 
rex , a ,IJ,nB Cu Ja 1 He,IJ,emo He Ha6nro,IJ,anoch HJMeHeHHJI 
rex' B ueKOTOpbiX 3KcnepuMeHTax YXH xpauunucL B cocy
,IJ,e, Ha CTeHKH KOTOporo O,IJ,HOBpeMeHHO HCnapeHHeM HaHO~ 
cuncB '.Al. HanblnBeMblH noToK a TO MOB Al "3KpauupyeT" 
llOCTOBHHO KOH,IJ,eHCBpyeMble npHMeCH H3 OCTaTO'IHOrO BaKy
yMa, T. e. oTpa)KeHHe YXH .IJ.Oll)KHO npoucxo,IJ,HTL OT cae
)KenpuroToaneHHoro cnoB Al. llpu aaKyyMe 10-~ Top H 
CKOpOCTBX KOH,IJ,eHCaUlfB 3 ·10 -8 Z•CM-2c-1 /1A· c-lj H 
10-6 Z·CM-2 c-1/30 A.c-1/ He 6blno JaMe'leHo HJMeHeHHB 
rex npH 80/o- B 25~o-HOH TO'IHOCTH H3MepeHBH COOTBeTCTBeH
HO. ll03TOMY apeMJI JarpB3HeHHB 'IHCTOH llOBepXHOCTH 
,IJ,OCTaTO'IHblM KOllH'IeCTBOM npHMeCeH, Ha KOTOpbiX B npBH
UBlle Mornu 6bl HarpeaaTLCB YXH, ,IJ,On)KHO 6blTh MeHee 

0,1 c. 
4. llpu xpaHeHHH YXH npoucxo,IJ,BT ,IJ,Ba HeJaBHCHMblX 

KOHKYPHPYIOW.HX npouecca, npHBO.IJ.BW.HX K noTepe YXH 
B cocy,IJ,e: r - 1 = r -

13
l + r -:- 1 , r,IJ,e r {3 =940 c - nocTOBH-

ex Ie 
HaB {3 -pacna,IJ,a cao6o,IJ,Horo ueH:Tpoua, r ie - apeMB y,IJ,ep-
)KaHHB, o6ycnoaneHHoe HeynpyrHMH npoueccaMH BJaHMo
,IJ,eH:cTBHB YXH co cTeHKOH /uarpea H JaxaaT/. Ecnu 
cpe,IJ,HBB qacToTa y,IJ,apoB YXH o cTeHKH cocy,IJ,a - v, a 
cpe,IJ,HHH K03<b<l>HUBeHT llOTepH npH O,IJ,HOM CTOllKHOBeHBB 
-/1, TO rlel= /1v. C y'leTOM rpaBHTaU,HH /8/ nony'IHM: 

V= 

J nv'ds 
(s) 

4 J ndv 
(v) 

Jl 

J Jl(v')nv'ds 
(s) ---
J nv'ds 
(s) 

3,IJ,ecb n - nnoTHOCTb HeH:TpOHHoro raJa YXH /puc. 16/, 

a v' - cKopocTL YXH Ha cooTBeTCTBYIOW.eH: BblCOTe. B uaweM 
cnyqae v ex v Q" 1 I v 0 - CKOpOCTb YXH Ha ypoBHe ,IJ,Ha 
cocy,IJ,a/, ,IJ,nB cpe,IJ,ueH: cKopocTH YXH v- 6,3 c-1, a ji 
JaBHCHT OT KOHKpeTHOrO paCCMaTpBBaeMOrO HeynpyrorO 
npouecca. C y'leTOM TonLKO HJBeCTHblX ce'leHHH JaxaaTa 
H ueynpyroro pacceBHHB Ha MaTepuane cTeHKH pac'leTHble 
3Ha'leHHB BpeMeHH y,IJ,ep:>KaHHB T th B 47100 pa3 npe
BblWaiOT 3KcnepuMeHTanLHO nony'leHHble JHa'leHHB. 
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5. 3aMeTBM, qTo npu v 0 << vrp .IJ.JIB mo6oro ueynpyroro 

nponecca B nepaoM npu6JIB)I(eHBB 11 (v) , ..! 77 v • v -1 
3 rp 

r.u.e TJ - 6e3pa3MepHbiH Ko34MtlunueHT - paaeH cornacHo 

o6IUenpBHBTOMY o6oJHaqeHBIO: TJ =(Im b) eff. b -1 I 51. Bao.u.s 

reoMeTpuqecKBH <!>aKiop 3Kcnepu:Me-liTa K, a HaweM cnyqae 

He JaBBCBIUBH B nepaoM npu6JIB)I(eHBB oT cneKTpa YXH 

B MeXaHB3Ma BX yTeqKB 83 COCy,IJ.a, MO)I(HO JanucaTb: 

r i: = 7]K. Ha puc. 2a noKaJaHa npu6JIB)I(eHHO JIBHeiiHaB 

3aBBCBMOCTb T~!- T~hl OT Kb-! JiOJiee ,IJ.eTaJibHaJI CTpyKTypa 

3TOH JaBBCBMOCTB npe,IJ.CTaBJieHa Ha puc. 26, r,IJ.e llOKa3aHa 

aHoMaJibHaB qacTJ. u Im b eff OTHOCHTeJibHO vrp . MO)I(HO pac

CMOTpeTb ,IJ.Be KpaHHHe B03MO)I(HOCTH pacnOJIO)I(eHHJI MeCT 

aHOMaJibHOH yTeqKH: 

1/ B CJIOe TOJIJUHHOH llOpB,IJ.Ka rny6HHbl npOHHKHOBeHHJI 

ka(k) /11/ 
HeHTpOHa B CTeHKy, KOr,IJ.a lm b = --- B , CJie,IJ.OBa-

477 

TeJibHO, ,IJ.OllOJIHHTeJibHOe ceqeHHe COCTaBJIBeT - 8 6apH 
B nepecqeTe K 3HeprHH TellJIOBbiX HeHTpOHOB; 

I 1/B CJIOe TOJIIUHHOH MHOro MeHbWe rJiy6HHbl npOHHKHOBe-

HHB HeiiTpoHa, Kor.u.a Im b oc v fgj 
rp 

H MO)I(HO HCllOJib30-

kr ·ao /10/ 
BaTh <!>eHOMeHOJIOrHqecKoe Bbipa)l(eHHe lm b = __ p__ • 

411 

-4 
6. llonyqeHHoe .IJ.JIB Cu JHaqeHHe TJ =6. 10 OTJIHqaeTCB 

OT 7] =3,7 .JQ-4 - pe3yJibTaTa pa60Tblft 2~e,IJ.HHCTBeHHO B 

KOTOpOH 6b1JIH npHBe,IJ.eHbl napaMeTpbl HCllOJib3yeMoro 

cneKTpa. O.u.HaKo Hawe JHaqeHHe a0 coana.u.aeT c aQ,KoTopoe 

MO)I(HO paccquTaTb Ha ocHoBe .u.aHHbiX pa6oTbl I 12/ I puc. 3, 
KpHBaJI 4/. 

Ha puc.2e noKaJaHa JaBHCHMOCTb aHoMaJILHOH yTeqKu 

YXH H3 Me.IJ.HbiX cocy.u.oa OT Kb- 1 • npuqeM K paccquTbiBa

Jiocb B npe.u.noJIO)I(eHHH/5.11/. l.JepHbiMH ToqKaMH noKaJaHbi 

pe3yJibTaTbl, paccqHTaHHbie Ha OCHOBe pa60Tbl /12/, 

ABTOPbl npH3HaTeJJbHhi aKa,IJ.eMHKY H.M.«<>paHKY Ja .u.uc

Kyccuu H COBeTbl. 
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