Electron trong tu trwong

—e
Mo-men dong lvong quy dao: L
- Mbé-men ludng cuc tir (quy dao): i, = %L

Spin (m6-men dong lwgng ndi tai): S
- Mé-men lwdng cuc tir spin: [ig = gS%S

Thira sé Landé gs: gs = 2 = [ig = —%§



Mé-men lwdng cuc tir spin: fig = y§
Thira sé gyro tu: y = —%
n=7yS [1.156]
Khi 1 m6-men ludng cuc tir duwoc dat trong

tlr tredng B thi n6 chiu mé-men xoan p X B
(song song vaoi tu truong).

N3ng lvgng (rng v&i md-men xoan nay 13
H=n-B [1.157]

- Hamiltonian cla e (tinh) trong tir treong
H=-yS-B [1.158]

Hat s = 1/2 trong ti truwong déu

T trwong hudng theo truc z
B = Bok (= Bok)  [1.159]

H=-yS-B  [1.158]

Byh
= H = —yB,S, = _Y 20 ((1) _01) [1.160]

H c6 cung trang thai rieng voi S,:

{)(+,Vé’i nang lwong E, = —(yByh)/2

_,vOoinang lwong E_ = +(yByh)/2
X g luong (yBoh)/ 1.161]



Hat s = 1/2 trong tir trvong déu
0
Phuwong trinh Schroedinger iha—); = Hy [4.162]

H=—yB,S, = —

YBo (1 0\ Jx+ nangluongE, = —(yBoh)/2
2 <0 —1) X-,nangluong E_ = +(yBoh)/2

= Nghiém tong quét c6 dang
1) = ay e E+t/h 4 py_elE-t/R

- (be—inOt/2>
Al 4 bl = 1 cos(a/2)
x(0) —( ) (lal*+1b1* = D= ¥(0) = (sin(a/Z))

5

cos(a/2) e'VBot/?
x@® =\ ( /)—iBt/Z
sin(a/2) e~ V"o

) [4.163]

Xac dinh gid tri trung binh cua S,
(Sx) = x(®) S, x(t) |
= (cos(a/2) e"¥Bot/2  sin(a/2) etirBot/2)

ﬁ (0 1) ( cos(a/2) e'VBot/? >

X .
2\1 0/ \sin(a/2) e Bot/2

h
(Sy) = > sin & cos(yByt) [4.164]



Tuong ty:

. 2 iyBot/2
s,=2(0 1), 5,220 ) xw= (SR
2\1 0 Yo 2\i 0 Sm(a/Z)e iyBot/2

(Sy) = )((t)TSy)((t) = —Esinasin(yBOt)

U [4.165]

(Sy) = x(@®)TS,x(t) = gcosa [4.166]

h
(S,) = Esin a cos(yByt)
= (S) quay tao vdi truc z goc a va tién dong
quanh tur truong vdi tan sé Larmor
w=YyYB, [4.167]

WQ

(S,) = =sina cos(wt) h y
’ (5y) = —Esinasin(wt)

X



11

Hat trong tir trudng khéng déu

Beam of
X silver atoms

N o Spin down
BO: manh’ deu ............

Screen
TU trwdng khdng déu = mo-men xoadn va luc

F=V(uwB) [4.168]
B(x,y,z) = —ax i+ (By + az)k [4.169]

10

Hat trong ti trudng khéng déu

TU trwdng khdng déu = md-men xodn va luc
F=V(n.B) [4.168] n=yS  [1156]
B(x,y,z) = —ax i+ (By + az)k [4.169]

= F = ya(—Sxi + SZIE)



Hat trong tir trudng khéng déu

= F = ya(—S,i + S,k)

(Sy) = gsina cos(wt) w =YyB, [4.167]

S, ti€n ddng vdi tan so6 rat nhanh quanh z
- trung binh S, bang 0

= F, = yas, [1.470]
(c6 dién)
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Hat trong ti trudng khéng déu

Thi nghiém Stern — Gerlach

Bac cé 1 electron (th& 47) ngoai cung & |6p 5s

—>Spins = 1/2

—Cé 2 trang thai (*ng vdi 2 vach duogc quan sat
trong thi nghiém caa Stern-Gerlach).

C6 dién: khéng tach vach!

QM (Schroedinger): 21 4+ 1 vach. néu nhu & trang

thais (Il = 0) = 1 vach; & trang thaip (L = 1) thico
3 vach!
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Hat trong tir trudng khéng déu

0<t<T t>T

Hamiltonian t <0 [GiEEEEL Spinup
Beam of
silver atoms
B(x,y,2) = —ax i+ (B, + az)k iy Domdewn
H=-yS-B [1.158] Hognet Screen
0, t<O0
H(t) =3—y(By+az)S,0<t<T [4.171]
0, t>T

x(t) =ayx, +by_, t<0

15

x(®) = ay e E+t/h 4 py_e7E-t/h o< t<T

H=-yS-B  [1.158]
_¥(Bo + aZ)h(1 0 )
2 0 -1

voi By = Fy(Bo + az), [4.172]

H=—-y(By+ az)S, =
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0, t<o0

H(t) ={-y(Bo +az)S,0<t<T [4.171]
0, t>T
x(t) = ay,e E+t/h  py e E-t/h o< t<T
_ h
Ey =+y(Bo +az)7, [4.172] ,
Y
= x() = (ael 2 °X+) e\ 2L
.¥yT
+(be_ly730 -
ayTh //////////
Pz = [4.174]
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