% a4 K% 2 Tk AR 2015 4 2 A
Vol.44 No.2 Infrared and Laser Engineering Feb.2015

Z PSR & B 2R Mt S TR R
BB LRI RRE LREA L H U 9

(1. PEHZFREELFHEIRESYEFRT KLEMRAMEERBRELLRLE,
T H K A& 130033; 2. FEFAFRKFE, LT 100049)

OB, ATHBREBEBERARLEGREFTEER, IR THEBAARLEERRALZ A
RERBL b 0 TAFA M, B B R R AR ERFLA ST KRR THABRERRZ T A kT8
W RMIR G T &, SR A AR DPAL W, R4 B ) R Aeid 4708 B AR R R A ik R
¥Ry RNEXAB A, M EEABZERRBREART O REDAFRSETRAE R T &AL,
F )& DPAL ¥, R AR 4% % *He T vA K hg Nk 83 09 RLAE 3%, M HLAE %5 42 2 Rb—DPAL &) 4 ik 2
£ fa% K-DPAL /& °*He P &9k o Bk, BMMER L CRE W F RN LA BIFOFE, T HEH
RIS T

KHEW: meBARARALE,; SbAatk; mRERE; MRARS

hESES. TN2 XEFRERD: A XERS: 1007-2276(2015)02-0455-06

Influence of buffer gas on performance of alkali vapor laser
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Abstract: Based on the rate equation model of end pumped alkali vapor laser, the characteristics of alkali
vapor laser in different buffer gas environments were studied. The temperature vs output power of alkali
vapor laser in different gas environments were obtained by optimizing the parameters of output coupler
reflectivity and gas pressure. Results show that the optimal output power and operating temperature are
improved and decreased with the increase of mixing rate in hydrocarbon DPAL respectively. And the
optimal operation states of hydrocarbon DPAL can be described by its quasi two level operation curve.
Moreover, the helium pressure in hydrocarbon free DPAL can be reduced largely by using *He gas.
Besides by using “He gas, the output power can be improved for hydrocarbon free Rb—DPAL but not for
hydrocarbon free K —-DPAL. The simulated results have a good matching with reported experimental
results, which will supply significant reference for further experimental research.
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Tab.1 Interaction parameters between buffer gas molecules and alkali atoms
(Cs and Rb) in hydrocarbon DPAL
Cs-DPAL Rb-DPAL
Buffer Gas
Parameter Reference Parameter Reference
et nw Tohmmewc
Om=3.90x107* cm Ref. [9] 0i=1.03x10-17 cm? Ref. [13]
CH, Gi=2.14x107" cm Ref. [10] Gui=4.2x107% cm Ref. [14]
C.H, =5.20%107" cm Ref. [11] Gw=7.70x107" cm Ref. [14]
CH, Tu=7.40x107" cm Ref. [11] - -
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Fig.2 Dependence of output power on temperature in different

0 90 100

buffer gas environments

% 2 Cs-DPAL #1 Rb-DPAL MR EFIEITSH
Tab.2 Optimal operation parameters of Cs—DPAL

and Rb-DPAL
Gain medium T/C v/10°s™ A/102cm™s™ P /W
Cs—*He-C;H; 109 2.09 1.2849 16.8
Cs—'He—C2H6 110 1.71 1.2779 16.7
Cs—*He-CH, 118 0.93 1.2570 16.2
Rb—*He-C,H, 128 2.72 1.1415 16.6
Rb-*He-CH, 131 1.91 1.1290 16.4
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Tab.3 Interaction parameters between helium molecules and alkali atoms (Rb and K)

in hydrocarbon free DPAL

Rb-DPAL K-DPAL
Buffer Gas

Parameter Reference Parameter Reference

15,=18.0 GHz/ @ 80T I'5=14.1 GHz/ @ 197C
o Z/amg Ref. [12] o Z/amg Ref. [16]

He I'»=18.1 GHz/amg @ 80 C I'»=19.9 GHz/amg @ 197 C
Tix=1.03x10""" cm? Ref. [13] Oix=1.78%x10-15 cm2 Ref. [17]

I,=18.7 GHz/amg @ 80 C I'»=14.3 GHz/amg@ 80 C
Ref. [12] Ref. [18]

He I»,=20.8 GHz/amg @ 80 C I»=19.6 GHz/amg@ 80 C
Oix=1.54%10"" cm? Ref. [15] omix=2.67x107" cm? Ref. [15]
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Tab.4 Optimal operation parameters of
hydrocarbon free Rb—DPAL and
K-DPAL

Gain medium T/C P/ kPa R./% P /W
Rb-*He 158 1114 25 10.6
Rb—*He 156 709 15 11.8
K-'He 181 91.2 10 15.5
K—"He 180 70.9 5 14.9
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