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On the NH; molecule's absorption line in 1. 5 pm band and its
application in frequency stabilization of laser
AN Haozhe, WU Tie, JIANG Peixuan, XIE Y1

(Beijing University of Posts and Telecommunications, Beijing 100088)

Abstract This paper presented six absorption lines of NH; molecule in 1. 5 um band.

The absorption profiles of the 1. 5361 um wave length laser in six different absorption cell

are observed and compared the calculated half linewidth with the experimental value. At the

| same time the absorption profile and its differential profile of the 1. 53735 um laser passed

through an absorption cell filled with NH; molecule with the barometric pressure of 2. 79X

10° pa are also observed. Using the results the frequency stabilization of external cavity
semiconduct laser is carried out and the absolute frequency stabilization can reach 1 MHz.
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Table 1 The basel frequecy of NH; molecule in infrared

Wavenmber (cm™!) U, U, Us Uy
' 3335.9 931. 58 3414 1627. 5
3337.5 968. 08
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Fig. 1 Block diaigram of NH; molecule absorption line measuring system
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Table 2 The absorption lines of NH; molecule in 1. 5 ym wave range

~ Wavelength (um) 1. 5179 1. 5184 1.5193 1. 5198 1. 5361 1. 53735

Absorption rate (%) 11 . 4 17 10 23 10
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Fig. 2
(a) Laser spectrum of 1. 5198 ium wavelength; (b) Absorption profile of 1. 5198 um wavelength
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Table 3 The state of every NH; cell

Number of gell Length (cm) Pressure (Pa) Cell facet
0 50 2.790x 10°
1 10 0. 368 10° with AR coating and Brewster window
2 10 1. 410> 10° with AR coating and Brewster window
3 50 1. 410X 10° with AR coating
4 50 2. 790x10° with AR coating
5 10 . 2.790X10° with AR coating and Brewster window

YPGB 1.5361 um, M IR BE K 292. 2 K B, £ TS Y TSR TR B AL 2
SRENFE 4,
| HERSRALUE D, SRR R/ H SRR, BRE R, X RETREZEAS
5 i BB G, a1 RICE A 2 RCE, BIRIE EAR TR E AR, S
S e 1 MR M R K, VR AR K, o 4 RO AN 3 IR TR X R TR B A4 T UE ™
HIRILE (M, — M) K, 25 R 4 3L B 50H TRICE P B IR Y b B R A TR
Kt 4 RUCEF O W BT R, Xt FEEAR)S , ST IR T BotS s i sh =,



6 34 LRI F

KFEFFAE 1.5 um WHGEER R HAEBOE RS By A 437

L i = A IR B TR, 3 (3, (4) AL (M, — M) HEK,AD W/ FFEL a0 S,
Table 4 The information of every NH; ( T =292. 2 K)

Number of cell Absorpti. " rate

Absorption coefficient

Half line width in exp. Half line width in theory

0 23% 5. 288 740 MHz 791 MHz
1
2
3 17% 3. B43 658 MHz 796 MHz
4 25% 5.776 781 MHz 789 MHz
5 5% 4. 846 658 MHz 757 MHz
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Fig. 3 Frequency stabilizing system
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(a) Absorption profile of 1. 53735 pm wavelength; (5) Differential profile
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Fig. 5 Frequency fluctuation when frequency stabilized and unstabilized
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