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Fig. 1 Basic model of a FADOF Fig. 2 The hyperfine levels of RbD:; lines

WA RA 199248 A 10 H; WRIMESGEH 19924 10 A5 H
"ERABARBFEEFINE; - MEMECFYHERAGTER S 453002).



420 ¥ ¥ % w"o 13 %

X5 5Py 5, AR KRN
®Rb, 102 MHz, (F = 4F = 3); Rb, 268 MHz, (F = 3« F = 2).
EHIRFROES S E/E AR J - 18 & e AT el s a5 K T # i, )
F i la3p s R R L. & SCTe A T R FFs -
2.1 58y %5939, 5Py BPEIHIEHFH T Ro-FADOF 18HY
% 0. 02T<<B<O. 15T B J& FiX FAFBL. X 685 &, (Fome) KEF R T8 E S TREKATH 7,
me b1 535 1 /& Rabi-Breit 23R,

AE"2:2(21+1)—2 \/+21+1x+3 M
AHF OE = A+ 1/2), = g; » (usB/SE) , A, FREENE 403 B0 o ABLIRBE T
X D, W) EREZR 5Py 5, JB TR IRIH SR HE N , (Fyme) AERI&FE 1M, 1, m,
mo) R RTE A |17, mm) TR MR BB N
Al = Al + All, 8% AH = A1« J) + gousBJ ., (2)
(2) A% 1 T 2 Z 8% B DU AEFE FH B () fs WP TRELTF, 565 2 TH R B8R B R 55 A7 A EL1E
FH BT & BEAH EL A I e B WA
T |1, J miymy) RREH, AH, BRI PR b dy,
(1 = 3/2mm, | AHL |1 = 3/2mm,) — gomusB, (3)

R AR
UImmy | A « T\ HIm) my' ) = (LJmmy | A (— I J - + IJg — [-J ) | Lim/ m,' ) 4)
HETF TR D:(581/0+>5Py) LB F KT I P R o ' T8 me 2 2BH N, ER
AmTHER - :
M me B KAE me =1 + 3/2 HER, B me = — (I + 3/2) LIEX MRS 27 + 2) NERE- 1
FAMATANTESESE —NEBT, N me £ (7 + 3/2)ym =+ I,m =+ 3/2, 1]
(A 1,379,132 = (3/2) A + (3/2)g,usB, (5
(AH) 1321 —32 = (3/2)Aid — (3/2)gspuB. (6)
FrE %R AX 4 BFERE, B AT me  E AN BI m = me + 3/2,m) =— 3/2;m = my
+ 1/2,my =— 1/25m = mp.— 1/2,my = 1/25my = mpe — 3/2,m, = 3/2. BEHEEL 12 H
(AH)w (AH )y, 0 0
(A2 (AH)2  (AH) 2 0
0 (AH)s (Al (AH)s3,
0 0 (AH)y  (AH) 4y
(AH)w =— (3/2)As(me + 3/2) — (3/2)gsusB,
(BH)yy =— (V3/DA, VTT + 1) — (me +1/2) (mp + 3/2) = (AH) 1,
(A =— (1/2)As(me + 1/2) — (1/2)gssB,
(AH)ps = A; V(T +1/2) — mi = (A3,
(AH)33 = (1/2)A,(Gmp — 1/2) + (1/2)gspsB,
(AH)se = (V'3 /2 A, VIU F 1) — (e — 1/2)(mp — 3/2) = (AH) 43,
(AH) 4y = (3/2)A;(mp — 3/2) + (3/2)gsp26B.
H—EKBAWHE

(7




5 A EEE% R T Rb D BRI RN A BRI TR 421

(AH)y — AE (AH )1, (AH ) 0
(AH)» (AH)z — AE (AH )3, 0 — 0 (8)
0 (AH ) a3 (AH )33 — AE 0
0 0 ' (AH )3, (AH)y — AE

BEILAF ,me) RAEH) BB TRER. EN1E 58, SHEHM ZRIHEEEEN. aF =0, +
1iame =+ 1 (o BRID). B

ERA B LR K RRESG P Poe SRLL|Fyme) RAEHY B RAEAE R I, 32 T 42 [8]
58 & T FADOF i 55 [ IFE L UG 518 O 05 BSCRRIS T, M RAR Rb 48 XH B A
Voigt ZILH o BRIERM . G B sBRALEK,

. Ay = Ex:tﬂ}
R 2o BT OIE 0. (B = 0) 2% i 4 o LA BRILE,
3e? 1
x+aj=4menw2] .m.j:/]w"}—m—z.r/z.(2J1+1)(2J2+1) '(2F2+1)
F: ] Fl z ( Fz 1 Fl 2 (J J) 9
{J[ I Jz] — g :f:l mp:Fl) f : l ( )

i — 2 2 1B 1B Maxwell 3 3475 fil Doppler 21V J5 ,
3 VIn2¢e? N.f(Jyd})

Xy =1 * (2J,+ 1D(@2F, + 1)

4 v wmeows Avp,
{Fz 1 F1}2 ( F, 1 F, }z W (on. F 6ns + i) a0
J. I J, —me +1 meF1 P Oy T H

KA vy, = 7. 16 X 10770, VT/M;N, HEE TRERKM TEFE ;00 =2 VIn2+ [0 — ») /v ];
0v; = 2 VIn2 + (Av,,/Avp,) 30, = VIn2 « (Avn/Avp) (Avy HERWFE) s f(JJ) HIRFBE:

2

, 1 - ) .
W(on F Ova, + ia) = — J o d:’. T @ WS35 Rb D, £ FADOF #yi% §t i
Te(v) = 1/2e7% « {cosh(Aa » L) — cos(2pL)} (11)

AP.a = (o/20)Im(zy + 2.) HEHRIEEda = (0/20)Im(a. — z.) FEANEHE,p =
(@/2c)Re(zy —z-) HHEREAF, L RO LERE, (A L= 5cm). g1(10), 1) RBF3EY
H Rb-FADOF 5% S B M2 WA 3(a). K T HBLIERFFFM (T = 120 C,B= 2.9 X
1072T,L = 5em) THYSERR &R T B 3o, ET W, i 5L R A

T
T Te

A\

) —
(b)

)
Fig. 3 Comparison between theoretical and exparimental results in strbng magnetic fields.
(T,= 120 C, B= 2.9 X 1072T), (a) theory; (b) experiment
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Abstract
In this paper the theoretical model and tunable feature Rb- Faraday anomalous
dispesion optic filter (Rb-FADOF) in strong magnetic fields are discussed. Theoretical
analyses and experimental obsarvations are in good agreement. The tuning capabilities of
Rb-FADOF by changing the magnetic field have been obtained and some important
practical results are also available.
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