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Study on Temporal Behaviour of One-Pulse-Process Plasma Electrodes
Pockels Cell with 400 mm X 400 mm Aperture

with 50 mm X 50 mm are inserted into the specific areas in the aperture instead of the one-piece crystal with
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times of the Pockels cell with full-scale KDP crystal are 78.4 ns and 80.7 ns, respectively.

(Research Center of Laser Fusion , China Academy of Engineering Physics, Mianyang, Sichuan 621900, China)
switching efficiencies of full aperture are higher than 99.5% . At the neon pressure of 1200 Pa and 2000 Pa, the rise-
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Abstract The one-pluse-process plasma electrodes Pockels cell has been established. Five pieces of KDP crystals

400 mm X 400 mm to investigate the temporal behaviour of the Pockels cell. Owing to the optimum designs. the full
aperture high conductive plasma has been created, and the breakdown of the operating gas is stable. The measured

IR G

optical devices; plasma electrodes Pockels cell; one-pulse-process; switching characteristic
NIREEE - NS T KA E AR BOE

2 B P O R ROt B R BERR . S

(R P 3500 80 5 R 6 P B R AT TR 0 o 6 U i
DI BT A W TR AR A A
A PR T AR A5 88 T IR 9 3R F AL 753 IR XE . O T 3k A
1 55 10 2 B TR o A 7 B L Bk b g B VRIS SIR IR SCROR 6 5 DRAE it 1A% 00 7 26
T U o o S RS Bk e T RS HURR LR A S
2 it AP0 8 A UM TR B AR AR I 52
X A FE AL SE B SE AR AON T Bk v
IR G BA AR R R A K AR . H
T FE PR 099 458 88 1 AR v Al 2 K 3 2% R FH ik
iD= B O P NI E 3N Sl i ]

T+ L AR P R H 1 A 0 ) DL e R &
S HL R i 2 3 R DT s B R & T % b T

i T 400 mm X400 mm 148 KDP &4 76 #1 8
f 2R 45 LA b hn T J7 TR A A v 92 B R T Bk
50 mm X 50 mm K /N KDP g4/t # 4 R~ KDP
S LUFSE 400 mm X 400 mm [ 4% P4 AS [i] 1X 35% £
B[] AR L I DLt S AR 48 3R 45 15 1] 4 RSF KDP

A B A B 2 R 18 B ) AR
%% B #7:2009-06-09; W R & 2% B 8 :2009-08-10

TEE BN REAEQ980—), I, B BEAF T 51, EEMF LI R AR H BT . E-mail:and929@sina. com



1228 i =

L 57 %

2 YIUR A
2.1 KERESFERK

T B G HE 5 Y AP T O 5 BOG K PR
LALP RIS N NEEEE 3-SR N STV PO S
BT IR R 5 8] b4 142 7 5 L iR B AR E LA
Kt Y LR8BG o B R R AL T
RPN, AL B iZ TAEE B & mE R
Tt 28 AL 5T BB 0

B AR R A A A BT L PSR R R R
IR 22 0K 1 240 GUCPR K b s H A B T AR ) T
FEAAET o S030 A — 4k 255 (8] P 2 A B ST A AE Y
Wi o SRl P, T G i ke ik ST A OB H 22 1)
HB B H At 1 SO HL S I LT R AE R A B T 1 H ff
TE LAY PR T 9 HIOE FH AL BE Z 3 9 . 306 H B
[ XS I G RIS R B B, B E R A R
TE B — 2 AR SR AR ¥ 5 ey v A 2

Bk 3t B R R I Y AR AR B o 2
1o LR UK S B AR ROk SE 3, R L i
B T AR Ao 8 R G M T, SR iR
B AR B A 4 M RER LA T R B AR BT R A
FACBR I Fl, F AR AL 39 iR 37 B0 2 0 L Wb i 5
BF 38 AR AR k. FK R v R &
U JBE E /I o HLAR () B OB 1 51 KDP i 44 %) I8 2
Per ik 16. 4 KV m T AR A i 28 i
CIRDESIS: =R S A S N R R R R b i i
2.2 ERRESHMK

TEIK BT ] AT OG0 3 J R AL v /K & T 56
FEVE R AT B AR bR . R A7 00 B )Rk o B 4
TR BB FF 56 b T st [ R34 57 B9 JF SR 30R . MR
ik b 3 e R e AR SR L O B T A A A
IR e 3 LI [i] AR A AR o 2 I Y 0 ]
KDP i {4 1 75 H B 6] 5 67 28008 B R A0 o 7R & 1Y
G AE C e BN IE L, — I KDP g R 19 72 i
B c=4RC, /R &I ER )G, AR %
TCIE RS Ry T B R Y FE HL I () AT AT Y
PN B B RO R/ TR K v R AR Y
TG DL T+ 52 HL I 27 2R S0 2, TR G Ik b & A= 2% ik ot
T 26 0 BEHTAS 25 UG IR G 5 ik o 2 B 2 BH Bt 4
VC i £ 28 L B R AS BB AT 2 b 0l /)N , 7S vk S 56 o 71 38
HLBH A 25 Q.

AR AT ) R i U I
XF % 5 IR & T R R AF AR R By e, AR AR
{3 ve R & i 2E RS R R ER G AT EE R

AR A R FE R A AR R R R A R R T A Y
SRS T BE R0 o R B B R SR L i
TP R R B . RS . RS SR T A
BELATE 3k R o 5 e 7R G o o) P A 4 K S e 4 1 AR
KBRS M. L5 A, 8 v R & AR
£ 1000~2000 Pazz [d].

3 LI
3.1 SKBEE

15 400 mm X 400 mm 1148 B Jik vh 3% 75 /R
ECI A E MR AR R T Y B N S — N ER
ARV 320 9 T30 F, H AR o A6 T O 1 A i L R TR H R A
G392 T BT S Ik i i A A B A8 BRI e R 3 L £
ZR P25 Qo v R & AT I T 0 H R B TR] Y
Jok o R 2 2R 20 KV, FF O ik b T 58 R 600 ns , Hif T
2970 ns LI TAE A A

Fl 1 400 mm X400 mm 742 8 Ik it 3 5 K & 92 50 2
Fig. 1 Photograph of the Pockels cell with
400 mm X400 mm aperture
K 2/ 400 mm X400 mm 4N KDP Sk
AN, K’ 5 AN/NF R R 5 50 mm X
50 mmfy KDP g4 AR X0 A7 AL RS B AR .

[

Ok O

[

2 400 mm X400 mm 142 KDP &4 1) 43 4 15
Fig. 2 Schematic layout of the five sub-aperture crystals

in 400 mmX 400 mm aperture
&l 3 O3 v R G T SR PR O B . S
B 1053 nm 1Y 7% 2L 6 ke I 5 3 v 7K & 00 B[R] 4
P 5 FH 1053 nm ik w6 0 35 5 2R & 0 R,
T Py VAT TR b B P, o 38 5 A i AR B P



51 RBEAE.

400 mm X400 mm 173 5 fi 3 5 2R G5 I )45 PE AT 5 1229

(6L BB B AR IE A BT LK 15 516 ok
T WIHRRE T DL TSR M R
&N AR & T & Bk b i 28 )5 . KDP g 14 11
FL SO T 5 R0 I 06 T B 06 8% H -5 38 R 2 T 1)
PRI N X 1 B S QUIEL Y
P, A R I ) ) X — o A SR R R B O
5 ESE (TEK P3016A) Wil 3 (1) 3% 5 /K &5 11 4%
e S it P9 FL S K i BT 3 AT B X S 58 BN 3 S R &
R[] A 0 S o 5 T O K o ] 26 19 flh & A 5 4
CCD FHBLAA T 3 5 /R &00H I 0] 9 B8R 58 BOX 3%
TR s AR 1 W

Pockels cell

photodiode
lens \/@
\ L]
. P pulse laser

. CCD camera
optical fiber

CW laser
photodiode

B3 % 5n /R & FF OCRE MR I O
Fig. 3 Measurement setup of the switching
characteristics of Pockels cell
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Fig. 4 Discharge waveform of switching pulse at
breakdown of Pockels cell
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Table 1 Experimental results of the temporal characteristic

of Pockels cell

Operating  Measuring ¢,/ t,/ ty/  (ttt3) /
pressure /Pa  point ns ns ns ns
1200 Point 1 10.3 43.9 54.2
1200 Point 2 _ 44.8 22.3 67.1
2000 Point 1 > 10.3 43.9 54.2
2000 Point 2 49.8 19.1 68. 8
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Fig. 5 Discharge photograph of Pockels cell recorded by
CCD camera
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