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LEN PHAN XA GUONG CUA CAC NOTRON PHAN CUC

BAi todn phin xa gwomg cda cdc notron trén bién phing Iy twdng di dwoc nghién ciu ky
cing [1]. Trong céc cdng trinh gin diy |2, 3] céc bii todn phidn xa nhieu xa cda céc notron phin
cyc trén bia phén crc c6 mit bién phing ciing di dwgc nghién céu. Troag b:Ai bio ndy ching toi
aghién ctu bii todn phdn xa gwong cda cdc notron phin cyc trén bién ¢hyc (mit bién cb sir gd
ghs). ;

Khi xem xét phdn xa gwong cda céc notron phin cuc trén bién thyc t€ giira vt chit va chin
khdng, ching ta cin tinh dén sy gd gh& cda mit bién. Sy gd gh& cda mit bién thyc xuit hién 1A
do sy gd gh® cda céc vj trf cda céc h@: nhén trong qué trinh dao d§ng nhi¢t ho¥c 1d do sy thing

gidng vij trf cda bién d&n & vai chyc A.
Gid st chdm notron phan cyc ti€n d&n bé mit cda vit chit ¢ cac hat uhin phin cwc nim
chi€m n&a khéng gian z > 0.
Trong bia phin cyc nhu ching ta da biét [4] tir trudmg tdng cdng higu dung G./; s& tic dong
1én chim notron:
Gopy = B+ Y7 | (1)

& 46 B - vécto chm dmg tiy, off - tir trwdmg hign dyng hat nhia.
Chiéng ta gid thié€t ring trong n¥a khéng gian z > 0, trong v§t chit c6 céc hat nhin phin
cyc cb tir trwdmg hidu dyng d8ng nhit cé dang:
Geprs =Cepgy=0; Geggu=Geyylz)

Tryc » ¢6 huémg song song v&i mit cda bia.
Trong trudmg hgp ndy qué trinh phin xa, khic x3 cda cdc notron phin cyc trén bia dugc
x&c djnh béi Hamiltonien.

2
H= % +V(z) - uG.yy(z)os (2)

&dé P, m - todn t& xung lugng v khdi lwgng cda notron; u - m8men tir cda notron; V(z) -
thinh phin thé hat nhin khdng phy thudc vio spin.

o, = (; —Ol) — ma trén Pauli.
Ta viét lai biéu thirc (2) duéi dang:
H= ”() + ‘(3,0.) (3)
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& 46
P
Hy= ) [Vo - nG.py0,]8(2)

Vo vA G.yy - 1A céc gid tri cda V(z) v G. s (z) & s8u trong bia c&ch xa bién.

e(z,0,) = [V(z) - Vob(z)] - u[Geys(z) — Guysb(z))]

1 khi >0
8(z) = .
0 khi z<0

«(z,0,) - nhi¢u loan xuft hién khi ta tinh d&€n sr gd ght cda mit vit chit.
Chiing ta s€é di tim nghiém cda phuong trinh Schrodinger

Hy = [Ho +¢(z, 0:)]\" =FEy (4)

duéi dang sau: ‘
¢ = Kifip(z)xs,

& 46 xs, - hAm spin twong ¥mg véi gié tri S, cda hinh chi€u cda spin cda notron lén tryc s:

& -

1
gTaXs, = 8, %4, S, =

RIV erts 7)) = 1A céc thinh phin cda vecto séné v vecto vj trf cda notron song song véi b8 mit
cda vt chét.
Dyt (2) vdo (4) ching ta sé nhin dugc phuong trinh dé cho o(z):

Aeps(a) + {K2 =27 [Vo ¥ uGuyJ0a) + e1a(a) o - 2(2) = 0 (5)
& a6
K, = [”;:f"*]”2 5y mplne —%c*(z),

ex(z) = [V(2) - Vob(z)] F u[Gess(z) - Gy s0(2)]

P? + P?
E, = E, - —!—2—';‘——1 - ning lwgng chuyén déng doc cda notron. Nh& hAm Green cda phwong

trinh Schrodinger mé t phin xa gwong trén bién phing.

AGy(z,7') + {I\? - 2{; Vo 4-;4(],_,,]0(1:)} -Gy (z,2') = 6(z — ') (6)

Chiing ta biéu dién phudng trinh (5) trong dang tfch phin:
P1(2) = o () + [ Gale. 5 )era(a)os ()5 )

& 46 py4 (z) - nghigém cda phuong trink thuin nhit x4&c dinh phdn xa gwong trén bién phing chén
khdng - vit chit:

K2y Ay, e KI2 khi z <0
b 3

Boye'Xas® khi z>0

Pux(z) = {

& 46

R, 2
Kf=ﬁml/hz>0, Kii:J_g[L—V“i“G‘,I]

81



Tir di%u ki¢n lién tyc cda hdm séng vi cda dao ham cda him séng trén bién z = O ching ta xi
dinh dugc céc hé 85 cda séng phdn xa vA séng khic xa:

KS-K2y

A B ———— BO = 2K.‘i____. 8
* T K<+ K2, *TKiv K2, (8)

D& tim bién 4§ cda séng phdn xa gwong chiing ta cin nghién cdu tiém cin cda hdm séng (7)
khi z — —o0o0. C6 thé chi ra ring:

'—l-éll‘w G(:, :')@ k:‘;"iK:.P()(z') (g)

& 46 p(z') - nghi¢m cda phuong trinh thuin nhit x4c dinh piii: <a guomg tr': ' 'n phing cda
chin khéng - v§t chit.
Thay (9) vdo (7) chéing ta sé& nhin dwgc:
s

Ap = Aoy + K< /wox(z')m(z')dz’ -(10)

Han ch@ & gin déng bic nh&t va chi § d€n céc cdng thirc (8) ching ta s& nhin dwoc:

B +o00 + 00
Ag w5 Aoy + ‘KO: [/ e11(z')dz’ + 20K, / z'tu(x')dz']
=

- 00 - 00

Néu &, +(z') 1A m3t ham ch&n thi tich phin thé hai cda biéu thirc trén sé bing khong va

sB},
Ks

Ay s Ay + 2

+o00
€14(z')dz’ (11)
0

Chéng ta xét mgt vf du khi €, 4(z’) c6 dang Gauss:

o
qt(z') = 3()f€.i,;’-

& 46 dy - bién 48 d¥c trung cda sy gd ghé. Thay (12) vdo (11) v3 tinh tich phin ta sé nhin dwoc

i8\/§iK<c.)*md., .
A » - z 12
N TR AT i
Nhw viy cwdng 4§ cda séng phin xa dwge xéc dinh bdi biéu thic sau:
/3m <
Ji n |Aos|’ + 16Im 2xAos K, 604 mdo (13)

. (K3 + K2,)A°

Biy gi¥ ching ta d4nh gi4 33 hang bd xung vdo cudng 43 cda séng phin xa & gin géc t&i
han d¥c trung cho sy gd ght cda b& mjt bién. DZ lAm diéu d6 ching ta chon K< = 10%cm™!
vA géc trugt cda notron a = 0,1°. Trong trudng hop 46 KX w 10°%m~!. Theo két qui cda [4]

h?
thl g3 ~ Vo ~ K 2/(0), & 46 p - m§t 43 hat nhén, £(0) - bién 43 t4n xa vé phfa truéc cda
notron. N&u chon p = 1032em~2, £(0) ~ 10~%cm, dy ~ 10~ "cm thi:
16\/2;-/!01 K:‘o*"’ldo
(KS+ K2,)°A°

Nhw vy chéng ta di thdy phin déng gép b3 sung vdo cudng 49 cda séng phin x3 cda notron d¥c
trung cho sy gb ghd cda b& m§t bién 1A khdng nhd ngay cd khi do rit nhd va bing 10~ 7cm.

~10"2-10""
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Biy gi¥ chdng ta xem xét vecto phin cyc cda notron phin xp:

ref J wnl)

(wn]r«,n[) ( )
Gid sd hAm s6ng 8 td trang théi spin ban diu cda notron téi cb dang:

e () o)

& 46 || va |C3]* 1A c&c xéc sut tim notron & céc trang théi twong éng véi S, = § vi
S, = —1. Nhu viy séng phidn xa notron c6 thé viét duéi dang sau:

ref _ iRy Ci| Aoy — €do ~iKSs
v ¢ (CZ{AU- -~ ndy ¢ (16)
X :

_ 8V2rKSmeoy _ 8V2rK Smeo

S ksr kLN T (KSR
Thay (16) vao (14) va trong tinh todn ta bd qua cdc 83 hang chira d3, ta thu dwgc:

. 2ReC;}C3[ A}, Ao- — (€° Ao~ +nAY,)do]
|C112[| A0+ 12 - 2Re( A3, €)do] + |Ca)?[| Ao~ |? — 2Re(A_n)do)
o 2InCCa[ 4], Ao ~ (€ Av- + A}, )do) -
IC1[3[| Ao+ |2 - 2Re(Ag, €)do] + |Cal3[|Ao-|? — 2Re(A5_n)do]
B 1C\[*[|Ao4 |* - 2Re(AS, )do] — |Ca|*[| Ao |* ~ 2Re(Ag_ — n)d)]
" ICHR [ Ao+ 3 - 2Re( A5, €)do] + |Cal2[| Ao |? — 2Re( A} _n)do)

P,

F,

Tt cdc biéu thirc trén ta thdy trang thdi phin cuc cda notron phdn xa ciing phy thudc vio
45 diy do cda 16p chuyén ti€p & bé mit gd gheé. Diéu ndy cho phép ta dwa vdo cdc két qud thye :
nghiém do vécto phin cwe cda notron phdn xa dé nghién civu trang thii g3 ghé cda b& mjt vt

chat.
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INFLUENCE OF ROUGHNESS OF THE BOUNDARY
“VACUUM SUBSTANCE WITH POLARIZED NUCLEUS"
ON MIRROR REFLECTION OF POLARISED NEUTRONS

In this article, the influence of roughnees of the boundary “Vacuum - substance with polarised nucleus®
on mirror reflection of pdivwdimedi meuttrms s shown .and discussed.
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