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CraUIIOHapHoe 11 HecraulloHapHoe Te'!eHIIe raaa 
ynbTp8XOnOAHblX HeATpOHOB no HeHTpOHOBOA8M B AH~~Y3110HHOM 
11pH6niiMeHIIH 
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PaCCMOTpeHa CT8UHOH8pH8H II HeCT8UHOH8pH8H AII~~Y311H ynbTpaxonon
HhfX HeiiTpOHOB (YXH) B HeHTpOHOBOAe C y'leTOM II 6ea y'leTa norepb 
YXH npH coynapeHHH co creHKOH, a raKMe npH paanH'IHLrx ycnosiiHX 
OTpaMeHHH HeiiTpOHOB H8 KOHU8X HeATpOHOBOAa. 

Pa6ora BLmonHeHa B Jla6oparopHH HeArpoHHOH ~113KKII OH51H. 

OpeupBHT 06WAaHeHBOTO BBCTBTYT& a,llepaw.l BCCneJlOB&BBI. ,Ay6U 1977 

Ignatovich V.K., Terekhov G.I. P4 - 10548 

Stationary and Nonstationary Flow of the UCN 
Gas Along the Guide Tube in the Frame of the 
Diffusion Approximation 

The present paper considers the cases of stationary 
and nonstationary diffusion of UCN in the guide tube 
with and without UCN losses per collisions with the walls 
and under different conditions of UCN reflection at the 
ends of the guide tube. 

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

B uacTOJIII(eH pa6oTe .nenaeTCJI nonLITKa xaqecraeuuo· 
onucaTb pe3yJibTaTbl 3KcnepuMenTa /I/ no nponycxauu10 
YJibTpaXOJIOJ],HbiX HeHTpOHOB /YXH/ no HeHTpOHOBOJ],aM. 
3xcnepHMeHT COCTOJIJI B CJieJ],yiOII(eM: HeHTpOHOBOJ], J],JIHHOH 
L 6hiJI neperopo:>Keu 3acnouxoa ua paccTO:JIHHH L 1 oT 
HCTO'IHHKa YXH /xouaepTopa/. B MOMenT t ,.0 3acnouxa 
OTKpbiBaJiaCb, H Ha BbiXOJ],e HeHTpOHOBOJ],a onpeJ],eJIJIJiaCb 
CKOpOCTb C'leTa B 3aBHCHMOCTH OT BpeMeHH. lf3MepeHHJI 
npoao.nunucb B .nayx aapuauTax. B O.IJ.HOM yqacToK ueiiTpo
uoao.na .nnuuoa L-L1 OT 3acnouxu .no .n;eTeKTopa npe,ncTaa
JIJIJI C060H CTeKJIJIHHYIO Tpy6y C XOpOWO OTIIOJIHpOBaHHbiMH 
CTeHKaMH, Ha KOTOpble 6LIJI HallbiJieH HHKeJib, B ,npyr<)M -
3TOT y'laCTOK npeJ],CTaBJIJIJI co6010 HHKeJIHpOBaHHYIO Me.IJ.HYIO 
Tpy6y, He OTJIH'IaiO~YIOCJI OT OCTaJibHOH 'laCTH HeHTpOHO" 
BOJ],a. Pe3yJibTaTbl OKa3aJIHCb CHJibHO 3aBHCJIII(HMH OT Ka· 
qecTaa noaepxuocTH. B uacTOJIII(eH pa6oTe .nenaeTCJI no
HbiTKa OIIHCaTb 3TH pe3yJibTaTbi B paMKaX .IJ.H4xlJY3HOHHOH 
MOJ],eJIH C TeM, 'IT06bl BbiJICHHTb B03MO:>KHOCTb H3BJie'leHH.H 
H3 no.no6uoro po.na 3KcnepuMeHTOB Taxux napaMeTpoa, xax 
BepO.HTHOCTb .IJ.H4xlJY3HOrO OTpa:>KeHH.H H K034xlJHUHeHT IIOTepb 
llpH OJ],HOKpa THOM OTpa:>KeHHH HeHTpOHa OT CTeHKH. 

IlpHMeHeHHe .IJ.H4xlJY3HOHHOH MOJ],eJIH K CTai{HOHapHOMY 
cJiy'laiO TpaucnopTupoaxu YXH 6LIJIO onucauo a pa6o
Tax 12•3 •4/. B nocne.nuea npoao.IJ.HJIHCb pac'leTLI MeTO.IJ.OM 
MouTe- Kapno H paccMaTpuaanocb nponycxauue ueiiTpouo
ao.noa a 3aBHCHMOCTH oT xapaxTepa oTpa:>KeHHJI YXH 
OT cTeuox. qucneuuble pac'leTbi MeTonoM MouTe- Kapno 

15 6 r 
6LIJIH npoae.nenbl TaK:>Ke a pa6oTax 1 

• 
1 

, 3KcnepuMeHTaJib-
Hbie H3MepeHH.H K034xlJHUHeHTOB .IJ.H4xlJY3HH - a/3•7 /. 
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B nyHKTe 2 uacToHme:H pa6oTbi paccMaTpusaeTcH cTa

uuouapuaH .LJ.H$$y3HH YXH npu pa3JIH'-lHhiX ycnoBHHX oTpa

)KeHHH Ha KOHUaX HeHTpOHOBO)J,a, a TaK)Ke C y'-leTOM H 6e3 

y'-leTa llOTepb HeHTpOHOB npu COy)J.apeHHH CO CTeHKaMH. 

B IIYHKTe 3 pernaeTCH HecTaUHOHapHaH 3a)J,a'-la, COOTBeT-
IJ I 

CTBYIOlllaH 3KCIIepHMeHTY 1 
' IlpH'-leM peUieHHe ,I(aeTCH B 

.LJ.BYX sapuauTax: c y'-leTOM u 6e3 y'-leTa noTepb YXH B 

cTeHKax. Cpasueuue Teopuu c JKcnepuMeHTOM CBH.LJ.eTenb

CTByeT 0 TOM, '-lTO .LJ.H$$y3HOHHaH MO)J,eJib MO)KeT C ycneXOM 

npuMeHHTbCH .LJ.JIH HJy'-leHHH TpaucnopTupoBKH YXH u .LJ.JIH 

H3BJie'-leHHH H3 3KCIIepuMeHTOB TaKHX napaMeTpOB, KaK 

sepOHTHOCTb .LJ.H$$y3HOrO OTpa)KeHHH /S/ H BepOHTHOCTb 

llOTepb IIpH COOTBeTCTBYIOJ.UeH IIOCTaHOBKe 3KCIIepHMeHTa. 

2. Cmat~UOHapHaJI ourjjt/Jy3UJI YXH no HeiimpOH0800y 

a/ )]. H <fJ <fJ y 3 H H II p H 0 T C y T C T B H H II 0 T e p b 

H OTpa)KeHHH Ha KOHUaX HeHTpOHOBO.LJ.a 

PacnpocTpaueuue ueiiTpouos xapaKTepuJyeTcs noTo-

KOM, KOTOpbiH B .LJ.H$$y3HOHHOM npH6JIH)KeHHH 3aiiHCbiBaeTCJI 

B BH.LJ.e 

J (z )=- D j_~(!l 
dz 

/la/ 

r.u.e D - KoJ$$uuueHT .u.u<IJ<fJyJuu, z - paccTOHHHe B.LJ.OJib 

OCH HeHTpOHOBO)J.a OT KOHBepTopa, n(z) - IIJIOTHOCTb HeHT

pOHOB B TO'-lKe Z • llpu OTCyTCTBHH llOTepb B CTeHKaX n(z) 
IIO.ll.'-lHHHeTCH ypaBHeHHIO 

d 
2
n(z) ""O. 

dz 2 /2a/ 

)l,JIH perneHHH 3TOrO ypaBHeHHH He06XO.LJ.HMO 3a)J.a Th rpaHH'-l

Hhie ycnoBHH. Ecnu npe.u.noJIO)KHTb, '-lTO ueiiTpOHbl, BbiJie

TatomHe H3 HeiiTpOHOBO.LJ.a, o6paTHO B HeHTpOHOBO.ll. He 

B03BpamatoTCH, TO rpaHH'-lHble YCJIOBHH MO)KHO 3aiiHCaTb 

B BH.LJ.e 

4 

I .. 

J (0) ~-n(O)v - L D ~z)- I = J ' 
+ 4 2 az z=O 0 

/3a/ 

J (L),. n(L)v_ + J. D dn(z) I - 0 
- 4 2 dz ~= L- ' 

• 
r.u.e j 0 - IIOTOK H3 HCTO'-lHHKa YXH, V - CKOpOCTb Heii:Tpo-

HOB, L - ,IJ.JIHHa HeHTpOHOBO)J.a, a J+ (z) - IIOJIHble IIOTOKH, 

HJJ.YI.UHe OT KOHBepTopa H B o6paTH-YIO CTOPOHY COOTBeT

CTBeHHO. 3TH IIOTOKH COCTOHT H3 .ll.BYX '-laCTeH, O.LJ.Ha OTBe

qaeT HJOTponuoB: cocTasJuromeB:, a .u.pyraH - uanpasneuuoa. 

)l,JIH .IJ.aJILue:Hrnero y.u.o6uo nepeHTH K 6e3pa3MepHbiM senu-

'-lHHaM: 
20 

n(z)v 
L z f(y): --n y =- C =- • 4J ~:~ 2f' L ' Lv o 

. j(z) 
,J~ -· 

Jo ' 
r.u.e r - pa.u.uyc ueB:Tpouoso.u.a, npe.u.nonaraeMon> UHJIHH.LJ.

puqecKHM. B JTHX o6oJHa'leHHJIX ypasueuuH /la/- /3a/ 

3aiiHlliYTCH CJie.LJ.YIOI.UHM o6pa30M: 

j(y)=-2C ~f(y) d-- ' 
y 

d
2
f(y)- 0, -d7-

f(O}-c -~--1 -1 
dy y=O - ' 

/1/ 

/2/ 

df(v} 
f(l)+c --~-! = 0. 

dy yz ( 
/3/ 

~eJib perueHHH .LJ.H<Il$y3HOHHOH Ja)J.a'IH COCTOHT B TOM, 

'-lTOfibl onpe.LJ.CJIHTb K03<1l$HUHeHT nponycKaHHH HeiiTpOHOBO,IJ.a 

W "" j (1), KOTOpbiH paBeH OTHOUieHHIO llOTOKa J{'L) Ha BbiXO)J,e 

HeHTpOHOBO.LJ.a K HOTOKY Jo Ha ero BXO)J.e. 

PernaH ypaslieuue /2/ c y'-leTOM rpaHH'-lHblx ycnosuii /3/, 
nonyqaeM: 

f(y) -a-by, /4/ 

HJIH 
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f(y) = 1 +C __ _....Y __ 
1+2c 1+2c /5/ 

0TciO.n;a cornacuo /1/ uaxo.n;HTCJI Ko3<P<l>HIJ.HeHT nponycxauuJI: 

W 2c 1 / =-=-- (a= 1 2c r =...!...Y.._ ). 
1 +2C 1 +a f 2 D /6/ 

Y'IHThiBaJI CBH3b K03<P<i>HIJ.Heura .n;H$<lly3HH c .n;nHuou rrpo6era 
Me)l(.n;y .D;H$<lJy3HbiMH OTpa)l(eHHJIMH OT CTeHOK H COOTBeT
CTBeHHO C BepOJITHOCTblO .D;H$<lJy3H010 OTpa)l(eHHJI / 4 / g , 
rronyqaeM: 

D ~!_Av,A~1!:_,K=__s_,a=k!_,. k. 
3 K 2-g 40 4 

6/ )l.u$$y3HH 6e3 noTepb B creuxax, 
HO C OTpa)l(eHHJIMH Ha KOHIJ,aX 
HeHTpOHOBO.D;a 

/7/ 

)l.onyCTHM, 'ITO OT KOHBepTopa HeHTpOHbl OTpa)l(aJOTCJI 
C BepOHTHOCTbiO ~' a OT .D;eTeKTOpa - C BepOJITHOCTbiO ( . 
Tor .n;a rpaHH'IHhie ycnoBHJI rrpHMYT BH.n;: 

f(O)-c dfiY1.1 =~(f(0)4- c E.f_iY.L 1 )+ 1, 
dy y=O ay y=o 

f (1) 4- c df(y) I = i; (f(l)- c df!.r?__! ). 
dy y=O dy y=l 

Peweuue /2/, /8/ .n;aer 

6 

- _1_ [ ~~-~ 2q) -=..r__ l ' 
f(y)- 1- ~ 1 +2C+2c(p+q) 

w- 1 -- 1 ·--------
1-~ ' 1+ af+p+q 

/8/ 

/9/ 

( 
P=---, 

1- ( 

~ 
q=--. 

1-~ /10/ 

BenH'IHHhi q H p xapaKTepH3YIOT conpoTHBneuue ua Bxo.n;e 
H Bhixo.n;e ueihponoBo.n;a cooTBeTCTBeuuo. Ecnu o6o3Ha'IHTh 
MaKCHManhuoe nponycxauue rrpu ( = 0 qepe3 W , To /9/ 

m MO)I(HO rrpe.D;CTaBHTb B BH.D;e 

w w= ___ m ___ • 

1+ pW 0-~) 
m 

/11/ 

H3 3TOro Bblpa)l(eHHJI cne.n;yeT, 'ITO IIPH ManbiX wm rrporryc
KaHHe W He 3aBHCHT OT ( BIIflOTb .D;O (:: 1-W m. 

Bbipa)l(euue /11/, B 'laCTHOCTH, rrpoJICHHeT rrpuuu.urr 
pafiOTbl HHTerpanbHOrO CIIeKTpOMeTpa /9/, a HMeHHO, IIpH 
IIO.D;beMe Koneua CIIeKTpOMeTpa o6pa3yeTCJI OTpa)l(aJOIIJ,HH 
rroTeuu.uan. O.n;uaxo rrpu 6onhWOM corrpoTHBneuuu ueH:rpo
HOBo.n;a H caMoro Koneua 3TOT rroreuu.uan Jarpy.n;uHeT 
llpOXO)I(.IJ;eHHe HeHTpOHOB TOflbKO C 3HeprHeH MeHbllie rngH , 
r .n;e H - BbiCOTa rro.n;beMa xoneua, u6o TOnhKO .n;nJI 3THX 
neH:rponoB ( = 1. ,ll.nJI ueihponoB c 6onhweH: 3Heprueu ( < 1 , 
H 'leM MeHhiiie BenH'IHHa Wm (1-~,TeM rrpH MeHbWHX \(=1-( 
.D;OCTHraeTCH 3Ha'leHHe W ::: Wm · 

B/ )]. H $$ Y 3 H Jl C II 0 T e p Jl M H B C T e H K a X, 
HO fie3 OTpa)l(eHHH Ha KOHIJ,aX 
HeHTpOHOBO.D;a 

Ecnu npu Ka)I(.D;OM coy.n;apeuuu co creuxou ueH:rpou c 
BepOJITHOCTbiO /1 BhifihiBaeT H3 H1pbl, TO ero BpeMJI )I(H3HH 
B HeHTpOHOBO.D;e KOHelJHO H paBHO: 

T,. ~. 
jlV /12/ 

r .n;e A 1 - cpe.n;HJIJI .n;nuua npo6era Me)l(.n;y .n;ByMJI nocne.n;o
Ba TenbHbiMH COY .n;apeHHJIMH CO CTeHKaMH /B IJ,HflHH.D;pH'Ie C
KOM ueiiTpOHOBO.D;e Al e2r I. llpH uanH'IHH IIOTepb ypaBneuue 
.D;nJI f(y) BH.D;OH3MeHJieTCJI: 

d ~(y) 2 
- --·- = y f(y), /13/ 

dy2 

r.n;e 

7 



2 to f
2 

L 2 vDT 
y =- =-' to~-' e "" --

T y2 D o 2r 0 . 
/14/ 

f0 - npuae.u.euua.R .u.u$clly3uouua.R .u.nuua. 
rpaHH"fHbiMH ycnOBHJIMH /3/ paBHO: 

Peweuue /13/ c 

f (y) shy(l-y) +Cychy(l-y ) 
= ---------------- • 

2cy chy + 0+c2 y2 }shy 
/15/ 

0TcJO.u.a uaxo.D.HTC.R I<03$clluuueuT nponyci<aHHJI u ero acHMn
TOTH"feci<oe 3Ha1.feuue npu y>> 1 

-PIP o 
w ... c 

1 

1:;:-a r 0 ;I; 4 ;r~ . /16/ 

llpu y<<l B~pa~euue .u.nR I<o3$clluuueuTa nponyci<aHHJI W 
coana.u.aeT c /6/. 

r/ .D.n4>4>Y3HJI YXH c yl.feToM noTepL 
H OTpa~eHHB OT I<OHUOB HeiiTpOHOBO)J.a 

Peweuue ypaaueHHJI /13/ c rpaHH"fH~MH ycnoBHJIMH/8/ 
paauo: 

f (y} ""--~t~1-y}_:_~x_Q_+2q~hy(1-y_) -~-. 
0-f}[ 2c y O+p + q) ch y +(l+c 1y 2(1+2pX1+2q))shy] 

/17/ 

0TCIO)J.a HaXO)J.HTCJI I<03$cllHUHeHT nponyCI<aHHJI H ero aCHMD
TOTHI<a npH y>> 1: 

8 

.. 

l 

1 
J 

W= 2cy __ 

(1-<~) [2cy O+P+q)chy + (l+C 2y ~1+2pX1+2q)) sh r I 

-f/f0 
4e co ___ /18/ - --------- 2 ' 

:- (l-f)[1 +2c~l+p+q) +c
0
q 'p' l 

c 0 = c y = 1 /2 a r 0 , 

q' = 1 + 2q' p '= 1 +2 p. 

llpH y<<1 aCHMDTOTH'IeCI<Oe 3Ha1.feHHe W COBna.u.aeT C /9/. 
Ecnu npeJJ.3I<cnoueuuuanLu~ii MH<?~HTenL B acHMDTOTH'lec
I<OM 3HatfeHHH /18/ 0603Ha'lHTb npu p = 0 qepe3 Wm , TO 
B~pa~eHHe /18/ npH y» 1 MO~HO npe.u.cTaBHTb B BH.U.e 

-f/fo W w ~ __ c:__ _____ ~ 
1 +(1- f)W m p(l+C

0
q ')/2 

/19/ 

H M~ ODJITL 3aMe'laeM, 'ITO npH ManbiX Wm nponyci<aHHe 
W He 3aBHCHT OT ( BllnOTb ,li,O (: 1 -W m • 0TMeTHM, 'ITO 
3aMe'laHHe B KOHUe DYHI<Ta 6/ OCTaeTCJI B CHne H B cnyqae 
y'leTa noTepL. 

3. HeCJIQl#UOHapHa.R outfx/Jy3U.R YXH 

a/ .D.u4>4>Y3HJI 6e3 yqeTa noTepL 
B CTeHI<aX HeHTpOHOBO)J.a 

B uecTauuouapuoM cnyqae ypaaueuue .u.u$clly3HH npuuu
MaeT BHJJ. 

2 ) t t D af(y,r) • _i_!I.!._T-, T ""t = ~ 
ar ay 2 0 

/20/ 
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,l.J.JIH peweHHH 3TOrO ypaBHeHHH y)l(e He.D;OCTaTO'IHO rpaHHlf· 
HhlX YCJIOBHH, KOTOphle Mhl 6y.o;eM npHHHMaTh B BH.D;e /3/, 
HY)I(HO e~e Ha'IaJihHOe YCJIOBHe. llpH OTCYTCTBHH llOTeph 
Ha'IaJihHOe YCJIOBHe, COOTBeTCTByro~ee 3a.D;a'Ie, OllHCaHHOH 
BO BBe.D;eHHH, paBHO 

1, 
f(y,O)= l 

0, 

O<y<yl, 

y < y< 1' I 

PeweHae a~eM a aa.o;e 

Ll 
y ~---. 

I L 

"" -A 2T 
f(y,r)=fo(y)+n~le n an(yl)fn(y), 

/21/ 

/22/ 

r.o;e f 0(y) - peweHHe crauHoHapHoii Ja.D;a'IH, coana.o;aro~ee 
C /5/, f 11(y) - C06CTBeHHhle 41YHKI.I,HH KpaeBOH 3a.D;a'IH: 

? 

d-f (y) ;.,2f (y)=O, _!!; __ + 'n n -- 2 . dy 

c~JY~ I = o, f 11(0)- dy y~o 

fn (1)-c-dfn (y) d----! ==0 y y= I , 

paBHLie 

f (y) ... sin(A y )+ cA cos(A y), n . n n n 

/23/ 

/24/ 

c co6craeHHhiMH 3Ha'IeHHJIMII An, onpe.o;enReMLIMH cornacHo 
/23/ H3 TpaHCI.J,eH.D;eHTHOrO ypaBHeHHJI 

2 cA 
11 

tgA = -----
n c 2;.. 2 _ l 

n 
/25/ 

HopMa 41YHKI.I,HH /24/ pasHa N = J f 2
(y)dy z{l +2C+c2 A 2)/2. 

n 

10 

l 
I 

I 

I 
i 
li 
i' 

Ko3~HI.J,HeHThi a (y 1) a /22/ RBJIRroTCJI Ko3$4JHIIHeHra
MH pa3JIO)I(eHHJI f (y10)-f

0
(y) no C06CTBeHHhiM 41YHKI.I,HJIM /24/: 

a (y I ) "' 2 ( c ~_:'~~~~ul'Jlr~~.0_ ,J' I)) 
n A (1 + 2c + c A ) · 

n n 

/26/ 

11CKOMOH BeJIH'IHHOH HBJIJieTCH npHBe.D;eHHhiH llOTOK Ha KOH
I.J,e HeHTpOHOBO.D;a: 

-A2r W( r) "", n n 
Q(r). --- 1-(1 +2c) }-; (-1) a (y 

1
)A c , /27/ 

W( oc) n=l n n 

r.o;e W(oo) - nponycKaHue HeiirpoHoao.o;a B crauHoHapHoM 
cnyqae /6/. 

ilpHBe.D;eHHOMy llOTOKy Q( T) CBOHCTBeHHbl BCe OCofieH-
1 I ' v HOCTH, Hafinro.o;aeMLie B 3KCllepHMeHTe ', HO Xalj>a~TepHbiH 

MaKCHMYM HMeer Mecro acer.o;a upa y
1 
~0,58 1 0 O.o;

HaKo Ha 3KCnepHMeHTe npH y
1

- 0,85 MaKCHMYMa He BH.D;HO. 
3ro yKa3hiBaer, 'ITO norepa npH coy.o;apeHHHX co creHKaMH 
urparor cy~ecraeHHyro ponh. 

6/ ,l.J. H 4141 y 3 H Jl C y 'I e T 0 M ll 0 T e ph 
B CTeHKaX HeHTpOHOBO.D;a 

YpaaHeHHe HecrauuoHapHoii .o;u414IY3HH c yqeroM noreph 
HMeeT BH.D; 

2 
a f(y, r) ,. ~.i<uL _ y2 f ( y' T ). 

ar ay2 /28/ 

HaqanLHoe ycnoaue Haxo.o;urcR H3 cne.o;yro~eii rpaHH'IHOH 
Ja.o;a'IH: 

_<!2f(y~O) - l f(y, 0), 
dy 2 

df(v,O) 
f(O,O)- c --"---1 ""1, 

dy y=O 

-~..!._(], o)- I = o: 
d y y=y, 

PeweHue ee ecrh 

/29/ 
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chy(yi_:-l_~- (O<y<yi ). 
f ( y, 0) • ch y y -;:-c y sh y Y I /30/ 

PeweHHe ypasueHHJI /28/ c rpaHH'IHblMH ycnoBHJIMH /3/ 
u Ha'laJILHLIM ycnosueM /30/ pasuo: 

-y2 r ~ -A;r 
f(y,r)=f (y)+e .z.. e b (y )f (y), /31/ 

0 8 ,.1 n I n 

rAe <i>YHKUHJI f0 (y) cosnaAaeT c I 15/, f 
8
(y) H co6cTseHHble 

3Ha'leHHJI An - TaKHe )l(e, KaK H B nyHKTe a/, Ko34xtJuuueu

TLI )l(e b n (y I) OT JIH'IaiOTCJI: 

2 
An ----. 

hn(yl)-an(yl) (A2+lHchyy-;:--cyshyyl) 
n 

/32/ 

PeweHHe /31/ D03BOJIJleT HaHTH npHBeAeHHblH DOTOK Ha 

KOHUe HeHTpOHOBOAa: 

-Jr 22 oo u A -~r 
Q(r)~1-e [2cychy+0+c y )shy]L(-1) b (y)~e ·/33/ 

ncl n I y 

llpu y<< 1 oH cosnaAaeT c npe)I(HHM 3Ha'leHHeM /27 I, a npu 

y»1 

2 2 oo n -ir e yO-yl~~_r_:!_+c_y_ L l(-1) an(yl) x 
Q(r)_:l-e (l+cy)y nx 

A 3 -A 2,. 
x __ n n 

r +:\:f e 
n 

I13JIO)I(eHuaJI TeopHJI COAep)I(HT TPH napaMeTpa, y , c H 

tO , KOTOpble Bblpa)l(aJOTCJI 'lepe3 xapaKTCPHYIO CKOpOCTb 

V,BepOJITHOCTb AH4><t>Y3HOrO OTpa)l(eHHJI g H BcpOJITHOCTL 

DOTcpb p. npH OAHOM COYAapeHHH CO CTeHKOH. ~JIJI TOrO, 

'IT06bl onpeAeJIHTb 3TH napaMeTpbl H3 3KCOepHMCHTa, ue-

06XOAHMO nposeCTH H3MepeHHJI C OAHOPOAHLIM HeHTpOHOBO· 

AOM, MeHJIJI JIH60 DOJIHYIO AJIHHY, JIH60 DOJIO)I(eHHe 3aCJIOHKH. 

B pa6oTe /I/ HeHTpOHOBOA COCTaBJIJIJICJI H3 pa3HOPOAHhiX 

KYCKOB, U03TOMY CODOCTaBJieHHe TeOpHH C 3KCDepHMCH· 

12 

'CII 

1 L'OO 

f>00 

0 1 2 :J 1 6 6 7 iU~10 

.3a6ucuMocmb ou(J(JepeH[#UUAbHozo nomoKa YXH om 6pe
MeHu. 1 - HUKeAUp06QHHQJI MeOHQJI mpy6a, 2 - cmeKAJIHHQJI 
mpy6a. To<~KaMu o6o3Ha<JeHbl :JKcnepuMeHmaAbHble 3Ha<~e
HUJI ou(J(JepeH[#UaAbHozo nomoKa YXH, noAy<~eHHbJe 6 pa6o
me il /. llpu conocma6AeHuu meopuu c :JKcnepuMeHmoM KUHe
Mamu<~ecKoe 6peMJI 3QOepJICKU UCKA10'1QAOCb. 

TaJILHLIMH AaHHLIMH AJIJI onpeAeJieHHJI napaMeTpos He npeA

cTaBJIJleTCJI uenecoo6pa3HhiM. TeM He MeHee conocTas

neHHC, XOTJI 6LJ Ka'leCTBeHHOe, DOJie3HO, T.K. OHO MO)I(CT 

DOKa3aTb, HaCKOJlbKO XOpOWO TeOpCTH'IeCKHe KpHBbJe MOryT 

ODHCbiBaTL 3KCOepHMeHTaJibHhle TO'IKH. TaKoe CODOCTaB

JICHHe nposeAeHo Ha puc. 1. BHAHO, 'ITO TeopeTH'IecKaJI 

KpHBaJI MO)I(CT HACaJILHO ODHCbJBaTb 3KCDCpHMeHTaJILHble 
II' 

AaHHble' '. KpHBaJI 1 OTBe'laeT MeAHOMY HHKeJIHpOBaHHO-

MY 0Tpe3KY C L- L I = 110 MM jL = 7,6/ H napaMeTpaM 

Y = 6, C ""8 C (), r,ne CD= 5.10-3 
COOTBeTCTBYCT 'IHCTO AH$· 

$y3HOMY OTpa)l(eHHIO OT CTeHOK (g = 1), a KpHBaJI 2 -
CTeKJIJIHHOMY OTpe3KY, KOTOpbiH BBHAY 60JILWeH 3epKaJibHO· 

CTH 3aMeHeH npH paC'IeTaX 3KBHBaJieHTHbiM Me,nHhiM OTpe3-

KOM BTpoe MeHbWeH AJIHHbl. llapaMeTpbl B 3TOM CJiyqae 

paBHbl: C =8 c D , y"" 5,85. CKOpOCTb V B 060HX CJiy'laJIX 

nonaranacL pasuoH: 3 M/c. 
fipH CODOCTaBJieHHH C 3KCDepHMeHTOM HCKJIIO'IaJIOCb 

speMJI 3aAep)I(KH, paBHOe BpeMeHH npoJieTa nepBbiX 'laCTHU 
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oT 3acnoHKH ,D;O ,D;eTeKTopa. llapaMeTpaM c H y, onpe,D;eneH

HLIM H3 COnOCTaBllCHH.JI C 3KCnepHMCHTOM, COOTBCTCTBYIOT 
g"" 0,22 H fl"" 10-2.llocne.D;Hee 3HaqHTCllhHO npeBOCXO,D;HT 

K034>«t~Hl.I,HCHT noTepL fl"" 4 .10~ onpe,D;eneHHLIH H3 3KCnepu
MCHTOB no y,D;ep)KaHHID YXH /l I. 

AsTopLI 6naro,D;apHLI B.H.Jlyll.I,HKosy, B.H.Mopo3osy 

H A.B.CTpenKOBY 3a HHTepec K pa6oTe H none3HLie o6-

cy)K,D;CHHJI. 

Ilpu.Me'IQHUe npu KOppeKlflype. K MOMCHTY OKOHqaHH.JI 

3TOH pa60TLI 6H6nHorpa4JHJI, OTHOC.JIII.I,a.JICJI K npo6neMaM 

TpaHcnopTHPOBKH · YXH, pacwupunacL, no3TOMY aBTOPLI 

cqHTaiOT none 3HLIM ,D;OnonHHTL npHBC,D;CHHLIH 3,D;CCL CllHCOK 

nuTepaTypLI. Pa6oTa/l2/ nocBJIII.I,eHa o6'hJICHeHHIO wopMHpo

saHH.JI yr llOBOrO pacnpe,D;eneHHJI HCHTpOHOB Ha BLIXO,D;e HeHT

poHOBO.D;a, pa6oTa /l 3 / - pacqeTaM MCTO,D;OM MoHTe- Kapno 

pacnpocTpaHeHH.JI YXH s H30rHyToM HeiiTpoHoBo,D;e npu 

qHCTO 3CpKallLHOM OTpa)KCHHH OT CTCHOK, a pa6oTa/l 4 / -

!lloKycuposKe YXH KOHycoM. 
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