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Analysis and Comparative Study of Employing HYLTE and TRIP
Nozzles in High Power DF Laser

YUAN Shengfu, LIU Wen-guang, HUA Wet hong, YAN Bae-zhu, LIU Ze jin
( College of Opto- electric Science and Engineering, National Univ. of Defense Technology, Chanssha 410073, China)

Abstract: Developing status of combustion driving high power continuous wave Deuterium Fluoride( DF) chemical laser has been
briefly presented. Structure parameters of HYLTE ( Hypersonic, Low Temperature) nozzle and TRIP nozzle have been comparatively
analyzed. Performance difference between the two kinds of nozzles has been summarized. Based on some correlational reported test data,
output transverse modes of confocal unstable resonator corresponding to typical gain coefficient distribution along the flow field have been
simulated by using numerical method. Considering technical maturity and reliability, we conclude that employing HYLTE nozzle is more

appropriate than TRIP nozzle in research and development of hish power DF laser conceming the two hard problems: uniformity of beam

spot and load of mirmors.
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1 HYLTE TRIP (22224
Tab. 1 Typical structure parameters, run parameters and peformance parameters of HYLTE and TRIP nozze bank
HYLTE TRIP
~ 15mm 3~ 4mm
~ 0. 2mm ~ 0. lmm
~ 0. Smm ~ 0. lmm
~ @0. 3mm
~ 50 15~ 25
10~ 15 10~ 20
10~ 15 1.0
~ 40 -~ 45
/ NEP ~ 5mny 30% ~ 1. Oy 30% ~ 40%
(CHy+ NFs+ He') + (D, + He')
~ Gam ~ 17. 2atm( > 10atm)
~ 3atm
~ 2atm
~ 1900K 1700~ 2200K
300K 300K
300K 300K
~15 9~ 21
~ 17
~ 8 3~ 6
~ 30 28~ 50
- 0.7g/d an’ ~2 5¢d e’
5~ 10torr 20~ 30torr
40~ S0torr 200~ 300torr
6~ Tem 3~ 4cm
~ 100W/ cm? ~ 200W/ cm?
’ 0.09
MIRACL 13% 0.08
~ 100% i & 007
WV , DI = 0.06 1
— , % 0.05 |
2021 TRIP é 0.04
DF (5~ 10)%/ & oo
an, HYITE DF 0.02
(3~ 5) %/ cm, ’ 0or° 3 2 -1 1 2 3
x/cem
, 2
’ - " Fig.2 Four different average gain coefficient
Gain Gain™ , distributions along the flow field
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6cm  3cm, s 1%/ cm, HYLTE
TRIP 4%/ an 8%/ cm s
Gain™  Gain® , 4. 5cm, (2.5~ 4) %/ cm
HYLTE 4%/ am 5 2
3 1.0)
> 5 2
15 . _
ey , :
14 1\ %“ DR, g
difjims,
: % 'ﬁv A\‘ A 3 :
i ‘ ‘ H "l“iln.‘.‘.‘. »
-0. * -1
(b) Gain® X R EEEMH—LEBLH
15 o
1
0.5
0
6
L \
653 -2 6 3 2 -1
(c) Gain®* X R EEERH— LB (d) Gain™ Xf B ETENH—LHBAL A
3
Fi.3 Nomalized intensiy distribution of output spot correspond to four different gain coefficient distributions
2
Tab.2 Power Intensity on resonator mirror correspond to different lasing length and gain coefficient distribution
/ F
am an X em [(kW/ m?®) /[ (kW] em?)
TRIP Gain'* ~3 12%x3 0. 459 ~27.8 ~ 60. 6
HYLTE Gain* ~ 6 12%6 0. 633 ~13.9 ~21.9
~ IMW
HYLTE Gain®* ~ 4.5 12x4.5 0. 725 ~ 185 ~ 256
- - Gain" ~ 45 12x4.5 0. 909 ~ 185 ~ 20.4
3 : ) H
i L , 1%/ cm
,HYLTE  TRIP 5 F
( / ) 0.633 0.459 HYLTE
5 4. Sam , , F 0. 725;
4%/ cm s F 0.909; s
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3 4
Tab. 3 Relative average intensity four
independent regions on the spot 1 2 3
H/ L 1 2 3 4

1 1. 05 1.79 1. 05 1 8 4
2 0.96 L 63 0.96 1
3 0.96 L 64 0.96 1 7 6 5
4 0.97 1. 64 0.97 1 s
5 0.97 1. 66 0.97 1

Fig.5 Division of spot region
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