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Study on Preparing Methods and Performances of 8 X8 Arrays Bimorph
Deformable Mirror with Piezoelectric Ceramics Plate

LIU Xiangguo' , HU Dongxia®* , FENG Xiaodong' ,ZENG Xiangming'
(1. 26th Institute of China Electronics Technology Group Corporation, Chongging 400060, China;
2. Research Center of Laser Fusion,CAEP,Mianyang 621900, China)

Abstract: The piezoelectric ceramic plate with high performance and large size of 100 mm X 100 mm X 0. 5 mm
has been prepared by the casting technique, and the preparation technique of a 8 X8 array bimorph deformable mir-
ror with piezoelectric ceramic plate was studied in this work, The theoretical and practical compensation and correc-
tion for aberrations of bimorph deformable mirror were investigated by the feedback control technology. The results
showed that the aberrations amplitude of bimorph deformable mirror before correcting with feedback control technol-
ogy was 2. 6643 and RMS was 0. 5574, while after correcting, the aberrations amplitude was 0. 364 and RMS was
0. 0952. There exist some differences between theoretically correcting (0. 0054 and RMS was 0) and practically cor-
recting, which was caused by the following reason:unperfected gluing technology, hysteresis of testing system, tes-
ting irregularities,and so on,

Key words: piezoelectric ceramics with thick film and big size; casting techniques, bimorph deformable mirror;

feedback control technology

0 = YRS 4 e B U o 0 4 5

BERLER M R R AL —BE o BRI EE R b BRI R B
WA T4 ] Rk U B 3 R A TR 4 1 T —8HE AT EREZ  BABERAAHRE
ﬁ%iﬁ&ﬁ%%ﬂﬁﬁ@@ﬁ%%ﬂﬁ;%&ﬁ, BT, R FHEAME SEEH MR (1 kHz) $¢ ¢

A4S L EA N AT A I S A T A T A Z . EUERFARNY S BENREEERRERS
SRR AR A B R R TR N
RARBHEBESHH R, RE BRI EHHRE ARICE R BT 16 2 P S RO AT Y

EAEMMBEHR BB AR B AER KRR R MR 0 & TR T
X EAEEL. SHEES. SR EhKEge A EHETHRNYESEERESTRENSEH X
RO ERE R TR MR RS ESE WA T EHOR, I T G A e B B A bk A
BRERI AR SR AERNERGT, RER R,

¥ %8 H #9 : 2012-03-06
EEEA - NAERAI6D, B, ZEFEA BREATEM, B, TENFHFHFIET R EFNTE.

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn
http://www.fineprint.cn

%135

X HE SR 48X 8 [ 5 I o B JBE K 3t 2 T % Y ) 4 R MR BB BT S 67

1 BEECMEESRIRNENEN K
i+

BTG R 8 X 8 BEH| HE 7, AR A BE 4
3.0mm(EA D, HgHH A ZEIWE 2 Fra,
o, B 6% T A R AR A KO 383, A R
100 mm X100 mmX5.00 mm, 3K N EEE
B, HAME R T 100 mm X100 mm X 0. 50 mm,
KT BRI EM R, MR EAL .

100 mm

T2 i T, 250, 7d 77
ST
CpIO O O

(RTINS
H‘}H#'),r‘x""("/'}f?r’{)ﬁxxf(J"J/H
IREINEN NIRRT

Aol FEE2IREE RS FEE
HUFE &

B2 e R R
2 REECMAEESRAXBFENHE &L

4

L)

FESFERAKRTEREEEEMNEHETY . ME
BERRaf T2 T REESERLETE.

13 100 mm > 100 mm < 0. 50 mm &g fE
EMRE. EERET HAHERE . AEEdE8E.
BEHE. RS . HE.SEEREESEE
B WA R AKRTHREER , ZLZEHSHN
MEME TR -FHF. . 2RRRES. BLEE
HERB.ITZERBR.ZFTZEMAY RS
HARTERBEER., AHME I ZAd8T.EHE
BEPIDMHRETE #H#RTZ . BT Kk
TZ2ESHEREERRE.

2) MR AETZ. RAEEHWERBE L

120 CEAL 24 h JFHEFTHR T H, EER AR,
BT E. EELBRREIBRFTUHEN, B
T A8 K AR R B A 3595

3 MBEEATE., BB EEALTEIR
AR ERRS BT ERET B, EREH
i -

a. By 1k (B A 2 7™ A I 3 i 5| A2 R T Y AR T BR
BER RO

b KEAMEIBR AN EREEBES
LB R KP4 T RUE R A B R R A

EERASEREETKE . EATHEN
TREERA. A 3 FiR,

B3 TEHFR
3 EHMPEEEAETFEHENE 54
g
31 EEBREESN TR R AR RE R AHE
#E
B4 BN R R BT foyEsE. B
SHERGRCERER.

il B
B4 EHBERESLBRERBERAL

0.244

L | |
Z umwﬂfw “'H-h‘ N ﬂ'ﬂrjm el

| | | L]'M
0 50 10¢ 150 200 250 300 350
Ff s

B 5 IRk B R e R

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn
http://www.fineprint.cn

68 E B 5 5B X

2013 4¢

3.2 TRENERERE

R Al & (150, — 150 V) 3R3) A [F] e,
RIS HY 64 AT T e 7 BR 0, a0 6 BT o

LA AL

' "_.J"I["’. L |

. 0 000 @

'j [ ] c i

.‘ NI {- i

L .1’1(-(‘

-‘ ale &
v asalalials o -
Bld FEN@E0, —130 VITH 6 ATHEE ARESR
HrABARETOEM AR ESZGEZAE.
B At ASgERERERENRERE.
HE 7.3 AL HAEETFEER  RAGBERIEA
L1o6A, M HFRIREN 0. 293 EWMREBE
GEEZENTEEEVGREERNBZRIER
2. 5642, @%ﬂﬁf‘ﬁiﬁhjﬁﬂ 5574,

|

-v-q-u-p-
l i{ﬂ
I
'5
"\
i
alalala)

A 1155 A [U=E]

B8 fEptEAABRERNEERENHEL
RIEE 8 MR BREIRIE N 2. 6644, BE

BO7 RIRE 0. 557, HAT AR EE B #r . 3R 78
A B0 5% T 2R 2R 8 8 0. 0054, R 239 7 Rk
&% 0K 9(a)) . RAREREK AR
o T 2 15 1 e P B A OE » 3 45 Y B T 0 B b)) B

20=10F
1.5=10F
1.0=10%
0.5=10F
0
—0.5<107
—1.0=107
—1.5=107
—2.0=107

ib) M FEEEIE (c) HF LR B Faie uiE
HY BefledEBESEFAFEMNZEDR

BAHAFERME. TRESHVEIEENGRE
WIS 0. 60 BEHIAHEEBIEN 0150, hHE
90b3 AT A, 3 B B 1l 2R 15 B O S e it
FHEA—ENEZEE. 52 M EANEFER R
A T FEEER Fawit, AmEsHEiE
HeSErARERNMEORERE. S RESHER
M. EEEAFERG. S AFIEMNEIEHRE
ST REEN RIS T RE REEEEE N
BERIED 0. 364, R EWITAREE S 0. 0050 (1
Eoic)),

1 i

L RARETZHEHEETERHETE
MERARTEHMBEEEREBE R (100 mm X
100 mm> 0,50 mm). FRHEERHSE 88 &
FIHHANERES SRR TETRE.

DHENTERENTEEENEZRIEN

2.6640, BEHTHREEN 0 B2 AFAH
ERENEFEE+FHEEER., FGEENE
AR RN EEZRIBAH0.360, BEH HFRIRIE N
0. 0952,

PDF SCf-ffiH "pdfFactory Pro™ i FH AL www. fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

%135

X HE SR 48X 8 [ 5 I o B JBE K 3t 2 T % Y ) 4 R MR BB BT S 69

3) HF IR R H R E AR IE RGN EE (R
ZIRIEA 0. 604, B Z I RIRIEA 0. 1500 53 it
BERER (REIRIER 0. 0054, B EH HHRIFIE
HOFE—ENEE, BRAZEENHS TIOR8
RESARERHRAEFLE - ERHEESRE R
%,

2% 30k :
[1] CHEREZOVA T Y,CHESNOKOV S S,KAPTSOV L

N, et al. Doughnut-like laser beam intensity output for-
mation by means of adaptive optics [J]. Optics Ex-
press,1998,155:99-106.

[2] CHEREZOVA T Y,KAPTSOV L N, KUDRYASH-
OV A V.CW industrial rod YAG : Nd®* laser with an
intracavity active bimorph mirror[J]. Applied Optics,
1996,35:2554-2561.

[3] KUDRYASHOV A V,SHMALHAUSEN V 1. Semi-
passive bimorph flexible mirrors for atmospheric adap-
tive optics applications[ J]. Optical Engineering, 1996,
35(11):3064-3073.

(4] BT, EFEM TR, 5. 61 Boav XN EBTE RS
FHBTHILT ] BBOLS R T W ,1998,10(4) : 527-530.

(5] BEE,®T,REE. EarEEEHEMRTANI]
Yt T#,1995,22(2):8-19.

(6] #73R, KREV, FHRM. SUEREE 5 HE K RART
[T]. 2224k ,1999,19(9) : 1163-1169.

(7] BW%H. B8 BRATHNERSFEERHERESE
BS R MK ], K2R ,1996,22(4) :25-29.

[8] T EMAE. EERHEEBHRIERNREMK
B ITT ] LR B TR 222 4], 2003, 23(2) : 229-230.

[9] CHEREZOVA T Y,CHESNOKOV S S,KAPTSOV L
N, et al. Super-Gaussian output laser beam formation
by bimorph adaptive mirror[J]. Optics Communica-
tions,1998,155:99-106.

[10] ROUNDY K. Propagation factor quantifies laser beam
performance[ J]. Laser Focus World, 1999, 12: 119-
122,

[11] ZEEK E,MAGINNIS K,STERLING B K, et al. Pulse
compression by use of deformable mirrors[J]. Optics
Letters,1999,24 (7).493-495.

[12] DRUON F, CHERIAUS G, FAURE J, et al. Wave-
front correlation of femtosecond terawatt lasers by de-
formable mirrors[ J]. Optics Letters, 1998, 23 (13):
1043-1045.

(&% 65 7D
e #E i!.tﬁ'%lﬁ CCLg]  NEEECE SEE tHD MELFIT
AR Ce gt
LY .
e >

B 6 WEREEDNENERRRE
4 HXE

AR R IRERB R T EEE B R, 4
T EBEEEARIIMEENERAEN TERHER
HAGERS ., BT BMHREBERHETES LB
FEW In 3 FE . 5 B) LabVIEW BHEUNE L EFET
HafbERG, EAHERNREZAENFER, AT

WA R, ARG R T S ST S SEE, MRS AL A
EIEEFELL B ESH RN EES.
SEAH:

[1]1 Efa& WEREREMIM] L FEREH R,

2003,

(2] HExs.guedh mdEf ML b5l Tl iR
. 2009,

[2] BESG. 2BFERW[M].E. FEREHERMT.
2011,

[4] HEL.Bus5EHEAM . 0. F AT Ed
Ak . 1988,

[5] #HE. FEHTSHEBEIM]. b HFERESEH,
2006.

[6]1 XBHEIZL,JBig,BRfE,%. EBEEHSMiRs EahiE
FHAR]. BERBTRES2R: BRPHEIR,2000(3):
7-10.

[7] MER,HZEAF TE, % BEUNSEEAERIES
LabVIEW ##2[M]. F§ % . V& B TR k&l Rii: ,
2001.

8] BHET, ZWE,HE. LbVIEW BEEHT 5N AH
[M]. 2 k. db5T « 88 F Tolk 8 L 5 2005.

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

