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Fig. 1
amount tunable ECDL with dual filters.
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Fig. 2

with one narrow-band filter. LD : Laser diode;

Schematic diagram of the general ECDL

CL: Aspheric collimating lens; IF:Narrow— band
width filter; PBS: Polarization beam splitter cube;
L1 and L.2: Cat—eye Lens; HR: High— reflectivity mirror;
OC: Output— coupling mirror; PZT :Piezoelectric tranducer
B2 — M AE 0 2 A B OGS0 Ik 2 T A O D R
LD 0t M 4 5 CL: AE BR 1 o 1035 Bt
IF . 75 45 38 56 A s PBS: M R 4 6 4% 45
L1 B L2 46 IR 3% 58 s HR: w2 53 s
OC: iy & 8 PZT [k i B %2



X4 £ 852 nm A UEOL R AME KBRS RO 8 19 A < 101 -

2 LEAEE KRR

e fl Eagleyard Photonics 2y & 4 7= B
EYP-RWE-860 %I 56 4 , fE ¥ 08 25°C i), i
ot ZARE Y R S T 3% % JE AE 850 nm— 870 nm
DCIA] f K- e K K R D A8 70 mW L A T B
TET 9% 0. 3 0 (T BB, R A e T TR S Y A
R LVAR 25 5 i A Jis - T B 5 B8 S 45t 1 O E A
WO B S £ X 2R RO 8 7R 12 5 0T
Ak A% 1 s W7 0 A, AR B ) A 1) AT A (W] R R
fil. TSRO A IR R BOE L B A BR
FEELA 0, 3K GE B 0 A B T AR L AR
T TED 1) AR TR AN TR TR] — 62 & B DL A AR R
ek BB AT B LR AR 4.5 mm 1
A BT 375 58 31X RE AT DL G b b B2 O 1 B0 TR
NGO I R 2 I A S 11 N2 3 N
mm , kG TE T O B TP A PL B A A O T A
T 58 e D WG . O W8 E OB IR L
WO N B3 BT AR Y A A5 R - A I B ORL Dy B
A RS AR AR L DL AR IE X O TR A
11 R B

Fig. 3
home— made 852 nmIF-ECDL
K3 HA#l 852 nm IF— ECDL % & [

Device diagram of

SEH BT R T ¥ BB % A AE 852 nm BT A ST
fil K2k 6° 0Ok o) % f K iE 5T Rk 87. 6%,
FWHM 3} 0.5 nm. i F#OL 8 &k 5 1t 2
2R AR OGS DR TR B K2y 100 ¢ 1, 5236 o T 6 80 3
JegR FRAE 1 TR B S5 F LR O 0 A
114 K AV 530 ' BRE 174 K Bl 9 oA 8 O el OO 1
IR M PIRIRE,. &0t PBS J5 . R AT & %86

PR G PBS X HOL R AW AR /N . ARG &
V4 P Ja 2 18 mm £5 H (4 4 IR 15 BE B #5507 4
RAGREIESE] 10 mm K@ & &R0 B EE L,
74 98 1y IF-ECDL Ji5 % 16 4 908 4 . C & o 10 8
MR A% 5, (A5 O AR 1 £ S I VR TE & B Y
R . WDER R AL 2 IR E S ek
AT MBERE U4 kL BOE 40t PBS. i Y
1 PARIR AL IF LT 2060 T 08 )5 = Btk
A LD X, S i % 6 52 4 i

HWPPBSHWP_ Lens HR

TF-ECD ==zg §

APP 150 _

f iy
WP

Aeps
[

Fig. 4 Experimental schematic of the performance testing of

852 nm IF—ECDL.: 852 nm ECDL with narrow— bandwidth

——@ @ I’B;‘s

filter; APP : Anamorphic prism pair; ISO : Optical

isolator; HWP; Half wave plate; PBS : Polarization

beam spliter cube; AOM ; Acousto— optic modulator;
RF :radio frequency signal generator;

HR: High— reflectivity mirror; BS;:50/50 Beam spliter
plate; CEP; Confocal Fabry— Perot cavity; PD:
Photon detector; SMF: single mode fiber
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Fig. 6 Frequency tuning range of planar feedback mirror
The black line is voltage applied on the PZT; The red
line is the longitudinal — mode transmission peak
signal of the F—P cavity in scanning mode.

Pl 6 3O i 00 ST T At AR R 3 S
ML L g PZT b TN Ay R
LT AR F— P R I i YRI5 57 0%



X4 £ 852 nm A UEOL R AME KBRS RO 8 19 A < 103 -

3.3 852 nm IF-ECDL R A F % & F {8 #0 % Y
=

¥ IF-ECDL 0Ot 2% 19+ ¥ 38 06 (9 # B2 e
T 6° A5 AT HL IR B 852. 3 nm., SRS MO 5 B L B
ZR T 00 TR R L B OL B K I 31 852. 334
nm, #R J5 A R BEE b e R B K ) B A TE-
ECDL 0% #% (4 i AR B2 L AT DUAR 2 ) o
He I D2 2R A A I g an 18 7 b Ca) (b) BFR .

Cs 68, (F=4)-6P, (F'=34,5)

1.8

3

-+
6 & x 2 (a)
F T fI'Ij o wy
=14 = L X -
R
22 4§y %
k! a7 1 3
208 o o
E06
0.4
0.2
0.0 L . L L L
-450 =300 -150 0 150
Frecmenev detunine of ECDLIMHz)
Cs 65, (F=3)-6P, (F'=2.3.4)
12} ®) D ¥
o Il e
Il o
= 2 R
£ 10 B I
£ I T e B
H =9 [ A
2 w1
= 06 &
| g I
h o .
04+ =
0.2 = L . .
-150 0 150 300 450
I'requency Detuning(MHz)
Fig. 7 Saturated absorption spectrum (SAS) of

Cesium atom D2 line. (a)Cs 6S,,, (F=4)-6P;,,
(F=3, 4, 5);(b) Cs 6S,,,(F=3)-6P;, (F=2, 3, 4)
In figureCa) (b) , The resonance peak and
cross peak of the hyperfine transition of
D2 line of Cs atom are given. Due to the non— linearity of
the piezoelectric tranducer scanning, the calibration of
the absorption peak may have some error.
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Fig. 9 Noise power spectrum of beat note signal based on fiber-delayed acousto-optic modulator-shifted
self-heterodyne scheme. The spectrum analyzer”’s resolution bandwidth (RBW) is 1 kHz, video
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Optimization of 852-nm External-Cavity
Diode Laser with Narrow-bandwidth Filter

LIU Jin-Yu', HE Jun'?, WANG Jun-Min'*

(1. State Key of Laboratory of Quantum Optics and Quantum Optics Devices ,
and Institute o f Opto-Electronics s Shanxi University . Taiyuan 030006, China;

2. Collaborative Innovation Center of Extreme Optics, Shanxi University, Taiyuan 030006 ,China)

Abstract; External-cavity diode lasers have been light sources widely used in the field of Laser
spectroscopy, atomic physics and quantum optics. In this paper, a robust, stable, and acoustically inert
852 nm external-cavity diode laser ( IF-ECDL ) with ultra-narrow bandwidth filter as the laser
Longitudinalmode selection element and a cat-eye L.ens has been developed. The range of laser wavelength
isabout 14 nm by rotating narrow-band filter. The linewidth of the laser has been investigated
experimentallybasedonthefiber- delayedacousto-optic modulator CAOM) shiftedself-heterodyne scheme. And
the linewidth of The ECDL with a single filter as longitudinal mode selection element is 211 kHz and that
with the dual filters is 187 kHz. The homemade IF-ECDL is used for the spectral measurement, and the
laser frequency can be continuously tuned more than 1.5 GHz to obtain two sets of saturation absorption
spectra of cesium atoms. The developed IF-ECDL lasers can be applied in precision-spectroscopy, optical
communications, laser cooling and trapping of cesium atoms.

Keywords: narrow-bandwidth filter; external-cavity diode laser; frequency tunable range; linewidth



