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~ In our previous article [1). a method o(nonstation
ary UCN storage.when using an ap~riodi~ pulse reactor 
with. well separ~te<i 'neutron puls~s as. a neutron; source 
was proposed.: The meth()d consists of using high qual
ity ne11tron. gqide ·and a 'fast shutter at the· en~rance. 
window of :the . U CN. storage chamber .. In subseque*t 
publications; Monte. Carlo simulations were performed 
for. nonstationary .UCN · transport in nonperfect hori2{ . 
zontal [2] and v~rtica.l [3] ne_utron guides and of ;non
stationary UCN storage in the experimental chambers.··. 
in this ·article wewant to present the ~esults· of the 
Monte Carlo.simulationfot nonstationary UCN trans
pc>rt. when the end,part ofthe 'guide is equipped .wit~ 
a reflector. and niay be. used for .. U CN_· storage .. In· this 

. case high U CN den~ities may be· achiev~d .in ~om par- ... · 
~tively small volumes '(~·-:21); ~hich may be us~ful for 
experiments with·UCN .. ··. . ·_, 
.. The. consider~d. geom~tries are shown in 'fig.l:. a :: 

. straight vertical neutron gUide was used for normaliza
tion'' b -·. 1f /2~ .-:bent vertical and. c .:. curved s~shaped 

'horizontaL neutron guides~ . The cross sectio:qs of the : 
.neut~on guides in all calculations were 6 X 6cm2 • For 

' ' ' . I / I-· '1 . ' 

nonperlect neutron ~ gui~~8_ • the calculations ·were per- I • 

formed taking into account of ·ucN losses due to cap~ 
ture and diffuse scattering~ in' [2, 3]. It was supposed 
that the pulse width a.hd.source·width are equalto.zero, 

l t •' . . • ' . -. . • • ' 

· and that the ang~lar. distribution of the jncoming neu- · 
·trans obeyed the. cosine.law .. The ·neutron spectrum 
. was described.,as the lo"!:: energy t.aJLof, the Maxwell. 
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spectrum. The\boundaxy energ;"of th~ n~~t~on.•guides 
was taken a.S · 20.0ne V ·• (stainless steel).. · · 

Figures 2-$ show the_UCN linear density distribu
tions at the end section (with a 2m length) ofthe neu:-
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.. tron guide at different. consecutive time moments after 
the U CN source pulse. In all calculations for the ver
tical neutron guide, the nori:nafization wck performed' 

·, I to the energy int~rval of J;leutron;, qutgoing 'Iroln. tlie 
I 'source,' which transfornr to UCN, :with an .energy leSs 

l ' ' . 

than 200nev; when they. reach the exit,windowo( the 
ideal straight neutron guide (fig.l~). For the curved 

. horizontal neutron' gui~~' _the. normaiiiatiori 'was'· made 
to one UCN l~vingthe source inthe Maxwellspectrum 
inter:va.lbetween 55 and 200.neV. . . . : ·· ': · 
; ' rhe nonperfeCt .. neuti'ori guides wer~· suppos~d to 

. . . . . . . . . . I ·, . •.. . . . 

have a .capture loss coefficient ·77 - 5 ··10.:..4 , and surface 
roughness par~n{eters '·q-· .· 30A, T 250A[2, 3]. : ,. ' 

It is seen from1 ~hese figures that. a significant~ par,t of . 
UCN ·reachingthe,end section of the neutron g·uide may . 
be trapped. in it with the use of a fast. ·shutter located · 

. . ' • .. • .· ~ I . ' , .•. ' • ' ' ' 

heax·the exit·cross section~ Accounting~for,UCN losses: · 
·· during transpbrt along the n~utron · guide.{[2, 3]) this 
· paxt can reach 30-50% for an end sec:tion,used f~r trap-

. . .-! < ' ' ' 

ping. equal to 0.5-lm. According to •'the estimation· of 
. [1] with a pulsedthermal:n(mtron fluenceofl014nfcm2 
. and .using one of the best UCN nioderator(~or exampl~ v 

very: cold
1 
deuterium); ~p:to 10~ ·UCN cari: re.ach the exit 

of th_e·_ne~tr~~m ·guide, 'giving a stored UCN density of 
- '(3··~···5')"- 104cm· :..3 . · . · •. •· · . . . . · · · · · · · · ,\'· · 
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Fig.t 'Neutron · guide . configurations used in· the . 
Monte··. Caxlri simul~tions: ·\a~ vertical-· straight, .• b'7' 
ver~ica.J. 'lr/2-bent, c-horizontal s~·shaped. 
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... Fig.2 UCN linear ·density distributions at the end 
of a ~in clang se~tion of neutron guid~for co~figuratiou 

·fig.lb, ~t.different time momentst·after the source pulse 
for an' id~.al neutr~it guide with a ~ffuse reflector_ at_the 

- ./ . ' . . 
· end: ·1 ~ t = 1.2s, 2 ;.. .t.:.:... lAs, 3 - t = l.6s, 4 - t = 2.1s, 
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5- t = 2.9s. · . , 
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FigA The same as in fig.2 but~for'anonperfect ·neu~ 
tron guid~:. 1.- ·!'=)~2s, 2 -~ (: .·t.4.~/3 -- i· .. 1 .. 6f$, 4:-
t = 2.8'8.·. ' ' . . '·•' . ' ' ' .... - . ' '. 
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· Fig.5';U CN line~ density distributions at the end of 
/ a 2m lo;g'section.of~eutron guide for horizontal config

uration fig.lc at different tiib.e nionients. t after source' 
i pulse for ari. ideal neutron gliide with diffuse 'reflector 
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at the ~rid:. 1 .. t -:- LOs, 2 - t·= 1.2~, 3 - t = J.6s, 4 ~ 
. , " I t = 2.4s. 

:::-:. 1.5 
.§ 
'-' 

"' 0 

';' 1.0 I 
\ '.c .... 

"' ~ I ·-o 
1-< 
~ 
CJ 
~ ;.:::: 
z 

0.5 

u 0.0 ::::> 

t 

0 

.• 

I 

r< ·_ ...... ---.:---1'"' 2 • -~ I • 

f ''······ ••• 

1·· •.. 
... 

' 50 100 - . 150, 200 

L(cm) 

Fig.6 The s~me .as in :fig~5 but for a nonperfect hor.:. 
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izontal neutron guide: l- t = l.Os~ -~ - t . L2s, 3:-
t = 1.9s_, 4 - t = 2. 7 s. 
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npiiHHMaeTCll nOAniiCKa na npenpiii!Thi, C006lll 
Jl.!lCpHbl/( IICC.TlCAOBaHIIH II «KpaTKIIC C006lUCHIIll' 01 

YcTaHOB.TlCIIa C.TlCAYIOUlall CTOIIMOCTh nOAniiCI 
OlUIH, BKniO'IaJI nepc~blnKy, no ontcnhHbiM TCMan 

\-fHAeKC. TeMantKa 

1. 3KC11Cp11MCIITMhllaJI qmJI!Ka DhiCOKIIX :;mcpruii 

2. Teopent'ICCKall cp11311Ka · BhiCOKIIX 3Bepmii 

3. 3KcnepuMei!TanhllaJI m!iiTpoBna5i ¢in11Ka 

4. TeopeTu'!ecKall ¢m11Ka mninx 3Bepmii 

5.· MaTeMaTHKa .·. 

8. Kpuore1i11Ka 

9, YcK.opuienu 

10. ABTOMaTH3allHll· o6pa6oTKII 3KcnepuMeBTaJlhllhi 

11; .B.hi'IIICni!TC.TlhHall MaTeMaTIIKa H TCXIII!Ka 

' ' 12. XiiMHJI 

14. Hccne.uonanllll TnepAhiX Ten 11 ·)KIIAKOCTeri llnepl 

. 15. 3KCilCf!HMCHTMhHaJI cp11311Ka liACpllhiX peaK!lllii 
, ·: . \ I , 

npn, HIIJKHX <!HCprHliX: ' 

16. )lo3UMeTp11ll II Cpii311Ka 3alUIIThl 

. 17. Teopllll KOH.!lCIICHpOBallliOfO COCTOllllllll 

18. 'Hcnon!.Joniume peJynLTa"ron 

II MCTO;OB ci>YH.!laMCHT~hllhiX cp11.311HeCKIIX .IICCJ 

B C~fC)KHbiX o6naCTliX HayKII II TCXHI!Kil . 

, 19.· bi!OqiH3UKa 

«KpaTKI!e coo6lUCllllll OlUIH» (S-6 BhmycKm 

· . fio.unucKa MO)KCT 6h1Th ocpop~ella C JII06~ro 
OpraHHJallHJIM · u nl!llaM, . JanHTepeconmmhi~' 

CJie.UyeT nepCBCCT~ (HJIH ompaBHTh no nO'ITC) HeC 
c'!eT 000608905 )ly6BeHcKoro ·· cpnmtana MMKE, 

n/HHJl. 141980 M<llO 211844; yKaJ:in: <<3a noAmtc: 
. Bo H36e)KaHue HeAopa3YJ\.ICHHii Heo6xoAIIMO : 

np0113Be.UeHHOii Olllla~e ll 8epllYTh «KapTO'IKY nom 

H Ha3BaHHl! TCMaTH'ICCKIIX KaTeropHii, Ha KOTO{: 
' . 

a.upecy: . 
141980 r. )ly6ua MocKOBCKc 

yn.)i(omtoKIOpH, 6 
OlUIH, li3.UaTentcKnii OTACJI 


