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High Power Sub-Picosecond Ultraviolet Calibration
Facility and Its Preliminary Application
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Abstract A sub-picosecond ultraviolet calibration facility is established based on the uniform profile of a gas dye
laser, and this is specially designed for the inertial confinement fusion diagnosis system calibration. The laser beam
operates at 248.5 nm with a pulse width of about 0.5 ps and a total energy of about 100 m]J, and generates a
uniform spot that is about 35 mm X 25 mm. Some preliminary calibration results of a high temporal resolution
diagnosis system are obtained on the facility, which proves that the parameters of picosecond systems can be
calibrated on the facility. Since the energy output is stable, it is possible to develop a quantitative time-resolving
calibration technique.
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Table 1 Spot non-uniformity

Shot 1 2 3 4 5 6 7 8 9 10
Non-uniformity /% 858  8.28 831 828 831 821 845 881 888  8.65
%2 WO
Table 2 Laser energy
Shot 1 2 3 4 5 6 7 8 9 10
Energy /m] 105.8 108.3 106.0 106.2 105.9 106.1 107.1 105.4 106.5 107.2
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Fig. 3 Profile of shot 5. (a) Raw data; (b) normalized intensity

WE 1 PR T HIESR BE I HLE fil & A5 5 5 32 HO6Z 180 S8 s AR /N, 78 W 5 D e BHEOG SR R G20 %
648 BBO R M5 i A KeF i KA Z A 20— HOOGE o — A RO A = A iR 15~20 V Ik 58
250 0.8 ns WK HAE N i %155 .

A3 R FA ML A& SO A IS B 3C SV R R AT 200 ps b T HE I R A5 5 L 5 0K 4 2500 78 A B 1 R A
AN ER S 5 2 SRR E K b i fih & B L AP R R A B T SR B AN i 800 ps, AR A B i
SR AT [RAP VR ) T AR m R A AT 4 P L bR S HI AR GRCHT O B CE — PR OGRS S iR
5 e OGS 77 A W il & AR 58 R RE Y 2 m A8 % 45 2R B3R (OSC) , AT 38 axk 7% I 2 1 Aff b 00 1S % R g
W EWOCAR 5 5 i & Z B A IE R 5E kI ik & AF S i A ML Y S R 2 A K R o ) 2P 5 bk v
FHOEES .

' fast response | ‘ i
. photocell > 0SC |
My | e s
E—— XFC
2 m cable
trigger signal
delay cables '

4 A\

I\/N high power sub-picosecond

ultraviolet laser system
N J
&l 4 SLE A R

Fig. 4 Experiment layout

3 SEEEER

S 4 (R DK e 3 ek A A g 0 28K, AN TR] 4 AR R O A s AR, BB ]S T, SR AR
ARG 2R 2k FWHM A N pixel, CCD BAIGIZ K R T S I B SE R i) 36 15 28

T=NS/V,, (D

Aorh vV, Ry 3 K e T e b R A% R

ST 55k 3 koo R Y 50 Q B BT DA K 50 Q 2 i B 8 T E . BT £ 7 o 3 a4 AR 28 AT BH A DT I
JIT LARE 5 s A A ) S A S S s fR O RT DA 5 A R S A CTDROAE B £V, . &l 2l &, VP E
167 mm/ns, SCH A HDELHE CCD YL A 1:1,CCD 2 S11000, H AR % & N 2048 pixel X 2048 pixel , 14
FER/INH 18 o, MR K o425 B 7 1) 9 Ay L BRLSLA 3R X g 1) B5F ) RUBEE A 0108 ps (B = A U8
W5 S 6 AR AT B ST B 25 M R AT — 4k 2 )5 B B FWHM, B A] R B emst (], aniEl 5 FToR 56 4 &0
Y B A 0 K5 4 ZR PO I B B A AT AE o il 1) BOP A5 153 30 B th 2 B0 O B R M 42 R

0614004-3



ot % % i1

Hrh 2 005 5K H FWHM 2 626 pixel, WUH XS R A9 BE OGRS 67.6 ps.,

5%

normalized data

10 - fitted curve / \
z | 2
2 08} i
3 i
R= \
- 0.6 f |
153 /
N 4
Tég 0.4 I,’ 626 pixel i\
S \

0.2

0
0 200 400 600 800 1000 1200 1400 1600 18002000
Position /pixel

5 5612 RH 4 FRBOH B0 — AL Bt A5 il 2k

Fig. 5 Normalized exposure gain curves of the 4™ microstrip for the shot 12
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