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Abstract

In order to make sure the magnetic field distribution around the magneto-optical trap

cold atoms, the weak variation and distribution around the zero-point magnet field can be analyzed.

A theoretical analysis is based on the interaction between cold atoms and right-hand circular probe

beams. For different transition probability of left and right-hand circularly polarized probe beam

before and after zero-point magnetic field, nonlinear magnetic optical rotation (NMOR) induced by

cold atoms is computed around the zero-point of ® Rb magneto-optical trap. Using such NMOR

effects, rotation angle variation with the magnetic field can be got, even up to an order of

magnitude 107" T. In the mean time, with such effect a two-peak-dispersionlike structure is

developed., which is different from the results mentioned in other papers.

Key words:
right-hand circularly polarized beam

15 5

AR AR ZSE 50 /N AR T — 0T 5 ik T
R TEA TR . LIRS T A
FE RIS Ho v i 2 T ISR 18] 119 o T DL A e )

* [E R A RFHF L4 (10174086.,19834060) K [ 5 8 i 3k
RBIF 9T % B HL & (001CB309307) ¥ B A3
E-mail: llxhe@sina. com; helingxiang(@ yahoo. com

WA H 1 :2003-06-19 ; W 1) % i i H 1 : 2003-09-23

quantum optics; cold atom physics; nonlinear magneto-optical effect; cold atoms;

A I 3 5 A B R IR B S L R AR ARG S 1
RN & — TR ARG E RN . AR 2R
A& P I S AR Y S 194 Aol 2 15 1 7 5 119 € R
A % Ay o 3k — 28O A4S IR Dl iz 5 | 4 A S
TCEE T o3 A 51 A g DU R R S T BE A T
FE T ARLANE 0 ' e e B A (00 1 5 3k 8 I
Gy ) R OE RN B R AAE 1070 T« He V7L R
T IR (0 ORGSR B . T A R AR B 2R TR Tt
T TR LY AR R AR X T
FEEOAEEME T M SR B



990 B 2

2
2

i 24 3%

JERCIE L DR G4 g T 8 B R T AR A BT R Y e
Feff . AR RN S5 b 338 WO ] 2R 4 2
CONNETIC AA AU i 57 i LA 3iE fe 52 3] J&] [ 2% K
Hl 3 W0 5 ) = % M L T LI G A 2 B A
B BRI A5 3] 1< 107 T B0 9, R i —
ASGh 1) SR 1 % 5 T RS IR (5 S — R
i P 06 F T G o 38 Ao e % A 0 D A AT DA B
By RN

FEA SO AT LAY JE A0 o LR R FH A5 i
] 2 00 3 1 5 7 7V I - T o 5 1R i O e
B DT AT LAARAS 78 DU B A 3 25 50 B 30 Tk 55 1 3 19
B G, E T /N RUBE 30 LY R B TR R DA AR S
5 rp 75 ) A (T 2R A BRI Ik S R KU 45 4 Y
o 2.

2 BT Mgk

A 2 1 1 60 R BOAT A4y g = A b B D s
THEA W T OE RIS 2] %K 8 (Zeeman) T RE
A g F A AN 2D R a5
Pk AN B 5 3) 38 i BRI DY 35 5 Dt I 5T 1 A
HAEFT G O % T B e

G LR RO 2 A PR TR S B B
T i Ak TGN e R ) 1 37 L S Bk O AT LA G %
SRy 2 T RAS T R A P 56375 » 1 AS [ i 79 5% 37 28 3 i
TR B B e AN ] . FE R 7 A AR 1 X S
iz 1 JF i BR DA BL 5K (Larmor) 5 % gr B, 3l
Ph e STR S 3 B HE S 49 i 3 0L T MR AR 1L 5 iR
T HeIm R B i dgocsin(2grpsB,) . M6 5 I 11
Jo iR i D 1A 5 L A B Y e B e A £ R

J dtexp(— Y at)sin(2grpupB.1)

l =0

l 2gr B,/

Jdmmx—ymﬂ

=0

- ﬂﬂ 1 _'_ (ZgF/JBBz/yrcl)z ’

gr 2 AT (Landé) B F , pp 2 % IR (Bohr) #E ¥, 4, &
LR I AR AR A FE S L& R K L v S
e S 4 Al A3 5 R A i IR R, p(p < 1D LR
4t iz A RO

JT I = 1) FE = FRE M R B (A < 7)) A
TR

1 l [ [
AN ;exp<ﬁ> Pio E}/rel P
WAL RE T M (= Jr ) #his REUE 5B,

5B, = (j%i>4l8¢,

Sg Xt FIEMm AR eSS (rad « Hz V) 19 R A
I/ IB. J&XF T B. Y6 i Uk e % i R . i F
Sop Y HBOREL M 75 B B 55 3% S 't 21 26 1 SF- O AR R
FEU X FAERE S B = 0 BT, n) 45 5

1 2 1 rel
ot = 7 len)
Horpr P28 1 W ISORE Tt 1 35 5 6 TR g S A
Xt 3 1 S K BERE A

5 R TR] L FE R AT, UBOE R A
FF R Rb ¥ J5F A1 E Ry I o e 48 i -4 7
TEHER FRERA 55, | F=2,m:=2) B LU PFE
ST B & 59 R 3RAS . TERR R vh T DL 4

—1

8B. &~

(EPAE 5S10 | F=20me = —2) THELLAS M FR Wik 37
FRARAT A 1 TR« TR R I A 3 A 1
% F} (Clebsh-Golden ) % %(. & I 5P,
‘ F=3.m:=3)H1 ‘ F=3.my=2)RIFH AFHILE,

-3 -2 -1 0 1 2 3
my F'=3
—@— —eo— —eo— —o— —@—mF=2
) S 0 1 2

Fig.1 The Zeeman sublevels of F=2 and F'=3

of ¥ Rb atoms
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Fig. 2 The sketch of the measurement of NMOR signal
using cold atoms
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Fig. 3 The variation of magnetic optical rotation angle with the magnet field, after right-circularly
polarized beam passing through the cold atoms
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