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Purify Technology of Laser Medium in Non-chain Pulsed HF Laser
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SHENG Yan-long, LUAN Kun-peng, LI Gao-peng, YI Ai-ping
(State Key Laboratory of Laser Interaction with Matter . Northwest Institute of Nuclear Technology .
Xi'an 710024, China)

Abstract: The collision relaxation of reaction products ground state to the excited state HF molecules is
the key reason to reduce the non-chain pulsed HF laser energy. To solve this problem, the possibility of
3A type molecular sieve to eliminate the ground state HF molecules was analysised, and the experimental
research was started as well. The result shows that, in the condition of non-utilization of any laser
medium purity technology, the laser energy decreased by 52% after 10° laser shots is obtained at a pulse
repetition rate of 50 Hz. So it can not satisfy the demand of high power, high repetitive frequency HF/
DF laser in the future. After adding the 3A type molecular sieve adsorptive unit in the circulating pipe,
the laser energy reduction is less than 15% after 10° laser shots is obtained for more than ten times, and
the initial laser energy decreased by only 7. 2%, this improves the stability of laser energy, and the useful
time of laser medium. The 3A type molecular sieve is not only good at adsorb the ground state HF
molecules, but also has the ability of regeneration and activation, it is expected to replace the ordinary
chemical adsorption method.
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Fig. 3 The laser energy curve of laser for four times at the

repetition of 50 Hz/20 s without molecular sieve
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Fig. 4 The laser energy curve of laser for five times at the

repetition of 50 Hz/20 s with molecular sieve

NS5 25 /A A WO AR R AT 3 A B S5 7 i ¢
BiF BT 00 L IR RE DL ST 50 Hz 56 20 s, % it
OG0 46 S ¥ B8 & R O B0 1 500 m] B # T R F)
464 m], FRERM N 7. 200, HLE 5 WEE M 50 He
't 20 s J5 B BEOL RE B A2 A i £ TR AT IR S 4% i
RZW H AT RN, FREERSH7.2%.
8.6%6.9.4%,10. 0% 1 11. 126, X L4 45 R 5 K% H
35T W B BT BT B SR A5 R L O RE B AR
SEEAR TAR K, BEOL A B & ar A 1 RiE
JEHE . H U BT 3A RSy 10 X R 2R HE 43 74 85
B 10 R A RS BB A 3R R IO R A R E M R AE K
OGS B — W S8 AU il 754

BT 4 g5 Hh R B OG RE RS 418 i 22 5
HWOtRE T R E A A, B 3A

0314004~ 3



T

¥R

T3 0 R S 590 L AT — 2 B4 0 Bt S RO ik o 2
RO 38 0 A5 I N = ) B AS HE 4 F R i £ ,3A 14y
T 0 %k F A HE 43 A W 5 A 72 397 322 30 1 A 55 A6 A
4 Ry 5 4O Re AR Ik i R0 mT LUE Y BB
S G B RN B BE AR PR R AR 2 L Rk
i 4B 30 B e . 2 A Sk 3 R B 42 TT RE i ok A
FREAE TR, T O T SE A Co He 1 fe b L il
928 FEHA 22 B K, HOER AR R R BT RE AR —
A F T EFE—A SF, 40 F . [ B P2 A — A i ok &
HF 27, WX M il #e—14> C, Hy 40 7. Wik, S8 g =
F 3 i O B 3G i o A A 2 R ROk B OB
i C, Hy W3 FE. e B8R i 1 — A Bk b 9800 T 6 1 25
X 2% C, Hy 325 XA R B 0. 085 LU E# <=
MZST36 Lok Hi il 5 500 ANk WnsO6 S L OB
i C, H, IHAER 29 AP iR E i 1/4.

Pl 5 oG2S AE 3A L4y i W B 25 45 00 T i
5500 AN fok b O 3t A v i RS TR ) AR Rl 26

=75

,76 -

|
~
~
T

Pressure/kPa

|
~J
o
T

|
~
=]
T

_801 1 1 1 1 1
0 1000 2000 3000 4000 5000 6000

Pulse number »

HSs BARLFHREAMBEFTATAEEN H 4
Fig.5 The gas chamber pressure curve in the condition of

adding 3A molecular sieve
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Fig. 6 The laser energy curve of laser for four times at the
repetition of 50 Hz/20 s after activation treatment

of molecular siveve
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