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Mounting Ways and Surface Figure of Large-Aperture
KDP Crystal
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Abstract The research of clamping modes to large aperture KDP crystal and influence on surface figure by different
clamping modes are done. Utilizing ANSYS the finite element model to simulate the obverse clamping and the flank
clamping of KDP crystal, has been founded. KDP surface figure acted by flankly distributed load. equal flank two-
point load and unequal two-point load is researched, and the conclusion shows that the whole load amout is a key
factor to surface figure. KDP surface figures both in ideal state and in actual state have been discussed. and the
conclusion that artifactitious errors for obverse clamp are a key factor has been obtained. The theoretical project has
been acquired to minish the effect on artifactitious errors.

Key words materials; surface figure; finite element method; artifactitious errors

OCIS codes 140.3380; 350.5030; 190.4360

1 5  F

TEASUPE 29 A% SR A8 (TCTF) 3R 8l 2 w8 iR B2 K 10 A8 114 i 80 = A B R e i B O 8l i S MR H R A8 b 18—
AT L5 1 KDP i AR Sy S B 7 0 1 75 1 A5 e 480 R O T 0 A T AR (0 ARSI B R O R
B o ¥ T AR PR R I TS 75 U 2 0 SRR A2 2 TEC » BT i AR e 8% . KDP i Ak i1 11 AR 8K TG B
FEBUIN I HLSRPERE RN A 5 BT o TS 3 AR AT rp L O 1A R KDP i A T 2 B A2 L i 5 1 4%
ICF S5 3 B P 1 T MR 9 il e 15 05 58 o 5 [ ] 52 o e B (N 4 1 17 DU oy SCH5E I 3 R S A 1 3
SE SRS I R T 3 IR 2 A IR I AT TAGBBCR M 0 B 5 i [ LM Rt b by 7 1 T 10 Ak = A5 45
IR IR I O A o BRI 2 A L A2 R e T I TR I AR O 2 0 A 2 A T TR 4 ) D 2 S T LA S
FoJmye

N T ARAE FR R e R 22 4 AT e ) SR JHORG B T 2o BRSO ) T JEORY A i PR A b 3l 5 A R ) 2 3l
(IR oy FIBARTE T 1R 7 A T R BT AL X b A R 0L ) 8 T LA Ty R/ INA 37 59 AR A ] o DRT ke i 1

Wi HE: 2011-03-01; WREFHEE: 2011-03-18; MLEHM B : 2011-07-21

PEE B A s WE A (1977—) 3, M, 32 %8 A= R 1 A58 o 255 0 1 s 48 5 A THT T 4 5 R O T A F 5
E-mail: caotingfen1977@126. com
AR S HL - REUR 0850 1 T L P DG 22 W T (www. opticsjournal. net)

081404-1



48,081404 MM SYBIZHRE www. opticsjournal. net

R B TR AR MEDRAIE . A 1 /N e R X KDP iy T 19 52 W) o i I R 10 FS TR I A8 /N T 2 e, 75 X8 LD
AR A A BE A AR SCER M T O TR 2 e R T A I T R AR T R AR T S O TR 22 e A T DA AR
PR IR RE M o TE T = e 15— 77 0 R AR 455 ot A A9 A R 41+ 5 — T T TR /) ot A A6 5 o 6 ) 0 T
JERISE R

2 KDP g bl vk LoAr BROUABE B 57 15
KDP {9 Ry 330 mm X 330 mm X 10 mm., & X SRR 3K Rt o, BEAS o Bk &, FISILVE S IE
ik KDP i P 1 2 160 54 Gl 55 7D

OXX Ci1 Ciz Cu3 0 0 0 EXX
oyy Clz 11 C13 0 0 0 Eyy
07z Ci3 Ciz Cs 0 0 0 €7z
= , (D)
oyx O O O Cyy O O ZEYZ
oxz O O O O Cyy O 2€XZ
oxy O O O O O Ce6 2€Xy
K XYZ bR 20 b R 0 M B A b & L Z 3R KDP
S 7 ] 1 KDP & k2 &

. R N . Fig. 1 Mounting figure of KDP crystal
KDP & 1A % 2« p = 2340 kg/m®, 5 P 58 & 4 .

cn=71.2 GPa,c;,=—5.0 GPa,c;; =14. 1 GPa, ¢y, =
56.8 GPa,c,,=12.6 GPa,cs =6. 22 GPa, S

KDP § R 7EHLARAE P 3 B an P 1 Fros o (A3 RN
EAEHUWAE A 10 mm FE /Y SCHETE b [ 18 AE (A
TETBERFL P ) BT X o A2 S e 00 T e 455 [0 1 7 A A I
AR X R S i O T JE £ . 7E ANSYS AR
B, o8 T R4 7 KDP & A B, LA AE | 0 177 e T
FIIE TR R 3 i 24 97 AT ORI KE B AT AR Rk

e

Ok, [T iy T U S 5 %0 TR 14 S0, A SCI T Vel 20T A 7 006 R I 9 249 SRR 2
WA AT ZE., KDP 5k iip R ~F ks, % Fig. 2 Resfricfion and load figure mounting by
HESCBRRE RO BUNR R . 5045 R W 5 R distributect fozd on side face

PR T B B9 ol A . BT 2R AN PR L SOLIDAS, i F )
A PR JEE 4 /N o A JBE T 1) O A R 3 8 %

3 KDP b (Rl i 2 5 Je 15 19 5C B 52 i

ISEX
3.1 WEHHHHIEANIITHER

h T BRI BIE A GRS s
TR . ok KDP 1 9408 20 3843 24 R0 ceomm e e e
BRI 0 5 T o A . 2 A 9 WS AT i R D
kA 2 R Fig. 3 Crystal surface figure mounting by

distributed load on side face

3B R 1 N/ em B I 5 1A 1w 2 &
Pl Hp e B 21 DA R R s B R 0. 871 ey B HRC i) 1O N T T A A IR0 A i G 5k B o
/N o B AT R AT o SO AT B RN S TR T O 1,10 5,2 N/ em i R A8 4R L X 3R TP 22 1Y W A5
(PVOEBEAT T GEit . 45 R ANIA 4 s

MNP 4 AT LU S SR PV RS o BRBE FE B 56 2 o B4 5 iy (AR TR 0 200 ol 00 T e 5 0 B9 R

081404-2



48,081404 MM SYBIZHRE www. opticsjournal. net

Fig BRI TEDTE B4 1 25K BT e R ) ANE KT 2 N/ em,
3.2 MEATHREANMNITESER

T P T 2R A A A AR I R 05 3.1 1 —
B, AT O FRA A . 2B A 30 NOBE, b A P AR
RIS RN 5 iR .

AT AT AL K 5 R AL X g R
Oy BRI 0. 787 pm. i T Y S Ak B AR
ML 2 B AT DS 258 78 R AR AT ORI AR
B iy 28 2 48 59 4 40 A 78 g 35 57 P A 43 AT R b AR T
T AR FE R LM R K, A5 B0 KON 5 R TR 22 [
BIE FE B A8 1k 56 Z . W A R ar 3R R/ B 45 il #E 60 N
AP .

A L DR T e o R B (TS | <R
AT RAAS B0 R S50 - W A5 f 2k 38 57 40 A AR S AR 3 5T 4y
A XoF i R TR B AR B A R

4 KDP 4 IE 10 = g5 AR 7 5 1 52 3
4.1 EERKET KDP & EH k5 /5 B E

fEEBE KDP iy (A3 ' i CRIVR 1T ) 1AL AR S 4% 1 -
THT 30 TR 22 ¥ o &, g 4 % TG UL BRAECIR S T A%
W AR S R R E B SC AL e WA, DA Sr T
KDP iy e S 45 T Ab 58 4 29 AROBERY . X & 1A 1Y 1 1T 4
SRR I AR L B R TS 50 N 22 B4R L TE
IS5 S Ak AT 6] R B ORIMBE T 0. 41 poms 78 H
D3k o ity PR T ) B R R KB 0. 13 pm, N 6
IR XEIR AR AR VR R R

PRASF L ARSI 35 3 R /INAN A S A A3 X8 P il A2 e
FE AL TR A R R AR N i AT A AR SR VR RS
W HIBEAT A 458 ADIRZS TS KDP & e 15 )5 i e
FE BRI HLaE 2hoAs 5 e s AL B G K
4.2 LERBEESREENEDZMRSXFF

SEBR b ORI BRAE Hy 0 RS B Y LR L A 2 T
FRIE A S P 1T P9 A7 AE v ARG AR R 4 AR I — 3 A 1R
HUACCIR AR A b 52 4 W5 45 A7 A6 35 42 fi IX 3 R A 42 fih
DX, P 7 rp o 1 R 2000 [ B 3 70N 4 ik DX B

MERAARA T KDP fiy R 15 5 19 T 13 45 2R 1]
FRERE A 0 T 52 Bm B 5 T 40 SR K 1 T e 455 g A 7 4
fioh DX 3ol o TS 22, S A5 3 X it A TR FEZ 14 i 2 0 R AEUBR 2 e —
B, BTRA AR, @ T KDP g iR 5 HLBHE £ fih X 35
PRIt o0 249 SR S5 7 A4 fih [X 38R G 249 TR i 28 A5 FR T
PR, THFAE R R WY A Je A5 DX i PR T 1) R Bk M
B T 0. 78 porm 15 s DX it P T i) ™ B R AE N
0. 406 pm, QN 8 7R . X LEIEAS AL RV TR I

Surface changing of
crystal /(10-% m)

1.0 15 2.0
Load /(N/cm)

B4 g7 5 iR T R AR O R
Fig. 4 Relation figure between load and surface

changing of crystal

-0.333x 10~ 0.149% 10 033110 0.514%10° 0.696 <10
0.578 X 10 0.240X10° 0.423X10°* 0.605X 10~ 0.787X 10

P 5 0T P A 4 48 2 20 A AR I £ T A2 1]
Fig. 5 Surface changing figure mounting by equal

two-point load on side face

[ e e |
-0.414X 10 —0.292X10°* -0.171X10* -0.493X 10~ 0.723X10*
-0.353X 10 -0.232X 10" -0.110X 10 0.115X 10+ 0.133X10*

Bl 6 HARASTIIEEMRABIEAEQ/4 BEBEED
Fig. 6 Crystal surface changing figure mounted

under ideal conditions (1/4 crystal model)

contact
area

B 7 i R 55 BILBHE 422 b SO0 5 R T
Fig. 7 Microcosm enlargement figure of touching

between crystal and mechanism frame

081404-3



48,081404 MM SYBIZHRE www. opticsjournal. net

JeZs R e By 0 A R AE AR B XN, &
ANSYS BB 3 X T AL BRAE S48 1 - 1 B2 B 2 19 1
JE et J1 7 A 9 25 il A DRSO R & 2 10 pm BB Y
W X E LM T RV .

AT R T8 3 FRT AL R AL BRCHE 324 - 1R G vk
PRAUES  KDP fb (AR I g e 45 1 52 Bk 7 e 55 1 19 2
BT R A HLRAE S IR A 45 5 AN TR A
5 A VAHE 19 12 Ak DX I S 4% 5 . DR BILARAE By i B2 R ™ o Roszan ™ asan ™ b

AT 2 B T (R J0E P 1 L T A L Vel 8 S 4 A P il DX BRI A 25
4.3 EERFXENGIENREREZIH (1/4 g EEAD

Sk FH o KDP HEé’fZIK:?; A B, ' T VE Fig. 8 Crystal surface changing figure clamped by
0 8 T 6 P G RO B AR R AU B M, ML foree in tangency sone (1/4 erysial mode)

8 AT LA Y o 1 THI s & 40 ol it A vt DX i) by o 33— 1 T AE S T LA/ 5 5 A T 0 R OB O T e
R EA R ) 518 Y A AL (9 10 R T

5 &

X800 T 4415 4011 P KPR T 2l 5 6 4 0T B 15 . ) O T« 6 29 )
FEJ 0K/ o 02 0 PR TR P 5 0 Bk TS5 ) AR F 2 N em - O T 48 0 28078 0 T
SO 07 5 0 B T 7 e S0 T 22800 o 8 T 40 28 A A AR T S5 0 K/ A K
ANBEEEIE 60 N BAPY

T I T 9.9 R 073K A T T T 0 2 A T 19 02 5 B e 15
B 30 56 AR o 1 I P A P 5 2 0 o O T 1500 P 0 T 0 597 40 £ 1 ik X
T R 10 o LA b AR M DR 4 T 451 i DK A 6 BE 1

5 X

1 Du Xiangwan. Factors influencing key characteristic quantity of high energy laser system[]J]. High Power Laser and
Particle Beams, 2010, 22(5); 945~947
MRS, SRR Z ORI RMERI] Rk 54T &, 2010, 22(5): 945~947

2 J. M. Auerbach, D. Eimerl, D. Milam e al.. Perturbation theory for electric field amplitude and phase ripple transfer in
frequency doubling and tripling[J]. Appl. Opt., 1997, 36(3);: 606~612

3 P. W. Milonni, J. M. Auerbach, D. Eimerl. Frequency conversion modeling with spatially and temporally varying beams
[C]. SPIE, 1997, 2622 230~241

4 J. M. Auerbach, D. Milam, C. E. Barker et al.. Frequency conversion modeling[ R]. UCRL-LR-105821-9604, 1996.
199~206

5 Olivier Lubin, Claude Gouedard. Modeling of the effects of KDP crystals gravity sag on third harmonic generation[ CJ.
SPIE, 1999, 3492. 802~808

6 Feng Shulong, Zhang Xin, Weng Zhicheng et a/.. Study on support way of large aperture mirror with flat rear surface[ J].
Optical Technique . 2004, 30(6) . 679~681
MW, K B, S . RORVFEIE R E I kLIl A F A, 2004, 30(6): 679~681

7 Alson E. Hat heway. Mountings for a four meter glass mirror[ C]. SPIE, 1990, 1303 142~147

8 B. C. Bigelow. Finite element analysis of large lenses for the Keck telescope high resolution echelle spect rograh[ C]J.
SPIE, 1991, 1532 15~26

9 Jin Shengzhen, Wang Sen, Yang Shimo. Recent advances in the project of space solar telescope[ J]. Chinese Journal of
Space Science, 2000, 20(sl) . 8~15

10 Jin Shengzhen, Wang Sen., Yang Shimo et al.. Recent progress in the project of space solar telescopel J1. Chinese Journal
of Space Science, 2002, 22(z1) . 21~28

11 Robinson D. W.. Minimizing gravity sag of a large mirror with an in-verted hindle-mount [ C]. SPIE, 2000,
4093 142~150

081404-4



