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Mid-infrared High Energy Laser Beam Detector Array
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Abstract The energy and power density distributions at target are important parameters for high energy system
performance evaluation. A high energy laser beam detector array is developed using photoelectric and calorimetric
compound method to accurately measure large area and long pulse mid-infrared laser. The detector array consists of
graphite calorimeter and PbSe photoelectric detector array, temperature and voltage amplifier, analog to digital
converter and signal processor. The effective sensitive area of the system is 22 cm X 22 c¢cm, the spatial resolution is
2.2 cm, and the temporal resolution is 20 ms, with the total energy measurement uncertainty of less than 10% and
the power density distribution measurement uncertainty of less than 15% . The system is very suitable for high
energy and large area mid-infrared laser beam measurement.
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Fig. 1 Functional block of laser beam detector array
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Fig. 4 Structure of calorimeter
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Fig. 5 Measured calorimeter response curve
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Fig. 6 Measured temperature response of calorimeter
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Fig. 8 Measured responsivity and resistance versus temperature curve of PbSe detector

H T RF IO S 1 Ik 2 22 0 48 DU 4% 4 2
HL B L RESR ICEL LA 5 19 7 2L fE 0 € ~50 CHfl
P R 5 DAL 38 8 A T 51 S ) B 4T 78 A i R T 8
0 ' e T 5 A Sy BEL A2 Ak DR TS I 1 4R O
T G T B VI B P B e S A L O e, it
LI A A R R g, FL BB AR AT 9 . ]
H Det, AZ 5 HM G VRS LCHMES . Ro ORI 5
225 PRI 45 i 1+ S5 B R B Ao R R AR v R0 o v O
RBIHE ST . Dety ~ Det, il i S 45 iz 7k A1 ~ A,
RSB 2 5 S A OOR L Ry ~ Ry, ORI
RSP0 LLER o J83E 1 b H s

_v RD,R,, — R,RD,
o "R, (R, +RD,) ’

X RD, M RD, 7351 3 480 & Deto I Det, B9I0HH
P Ve ML R . 2 R RD, = RDR,, It
LU R Vo, 9 F A B BOE R g . (15
Z RN A Det, R HRI 4% Det, ~Det, HA A

v

(8)

9 PbSe #RUN i =Lk il B AN L 2%
Fig. 9 Temperature compensative circuit of direct

current (DC) output

[Fi) 14 3t 32 2 250, DU A O T A il T T PN A D00 38
H L IR S i O R A A BT o B R A U
FMERIVE T P 10 Dy i AR Y 3 B RN 45 it 7
Fh g R, mE 10 s PIE M0 C~50 Cig
PRI R R TR RS /N T 1 VLOROR SR & T R
FEL % 114 00 5 80 253 B AR S T ARV L

10
6l

2 -

2f

Output voltage /V

-6 F

-10 L L L L L L
0 10 20 30 40 50
Temperature /°C

P10 b2 H S AR I i
Fig. 10 DC output at different temperatures of

compensative circuit

5 JCHE MBS
75 O T2 5 V6 BT 2K 85 HE 4 R 10 %
10 9 " R SCO RIERE IR T 2 ORI 16 152

PG . PR S BB R N
— o i 16—
Si.; S""”X16><16+S”""H><16>< 16 -+
16—i. j 16 —i_ 16—
St X 16 X16+S"'“"’*l e X1
(9

K omon BIFEHAREL] WY RIE LR, H I =
16m+i,J] = 16n+ 5, JCHEF AR FR K

0702008-5



i &

# ot

10 10

10 10
PIDIEINOYSIDIEICS
i=1 j=1

i—1 j—1
10 10 - (10)

10 10
PIDINEIMOYTS DI
=1 j=1

i=1 j=1

Jx(z)
15(1%)

A o My, AT

BEFR A - ] LA

Zsr-j — Y]ESW = Spi »

A O B LN RE B SRS W ORE B LU (L

(o, — )%+ Cy; — 307 Sews 7 BT XS LAY A b
OB R

B=r/r, = rD/0.61AL, (12)

A HEAEDEHEER.D BEOEHR R O L
AR

i (73 AT DL . 38 38 68 I A 0 1 A4

(a)

J AR A% B AL BRAE O

an

g

il

ol
He

-

Power (a.u.)

I 0 3 A 0 B 2 00 A O TR T SRR B
5% I8 A A —EbE 5% R IR AR BUR f E B 300,
3 TE AR PR G R AN R 506 A AR LI AN
B B2 1026, Ty 23858 B DN i A Aff 2 B3 1l (1D 5 (2) 2K
FREAS L 3 e I R O 296 TR BURE
I3k 7 25 BE ] AR ) Ty 23 8 R S E B O 1000,
£ ) 5% I AN B Ol 1596, | iR A B el
PAFE H o 38 e o4 0K A P A1 9 L 5 G el S Wt 7 R R
FEGCIE AT SR ITE — b5 AL IR T 2
B0 R AV E T [R) A8 R P A0 AR R T R AR GR 25, T LU
A OAR AV B e T e AN A 5 3 e el /N PR B T R
& e TR P4 1) 25 i) 43 B3 IR RO i R0 2% £ b R
22 ] DA — 25 AR D 30 28 1 ) s AN o B

SR I 4 5] 0 K ) 2 DF 30O & 1) M 80
HOCHEA P il 11 s .

Lof ®

o
™
T

=
=)
T

j=3
=
T

<
o
T

30 31 33
Time /s

27 28 29

& 11 DF Bt EEE () i Pr it £ (b) P & 45 21

Fig. 11

6 % B

SR FH ' L PRI 25 R0 R e B T 52 5 DN o g vk L A
il T RT P 2L A R O B RO BE A I Y
PEMPES] R TAER Sy 0 C~50 C A 804E
AR 22 emX 22 em, %5 [H] 43 HEE A 2. 2 em, 1]
Sy BEFEA 20 ms, R B A TE K 500 4%, B
AN E B DR 106, Ty 6 %85 FE I ok R B BE O 1500,
S 25 AR %y i n] S AR K T AR 4 Ak
WO B o D A L A 5 A 25 4 A Ak R T N S
B 2 AR, dE— 25 B AR AR I AN E L IR R R
B} 23 4y Wik

5 F X M
1 Qiao Chunhong, Fan Chengyu, Huang Yinbo et al.. Scaling laws
of high energy laser propagation through atmosphere[J]. Chinese
J. Lasers, 2010, 37(2) . 433~437
TrARLL, JERE, WENME 45, AR MOL K ML i E v AL .
b E gk, 2010, 37(2): 433~437
2 Zeng Xuewen, Lu Qisheng, Xu Xiaojun e al.. Development of

(a) Measured beam profile and (b) P-t curve of DF laser

large aperture hole grating beam wave front sampler[ J]. Acta
Optica Sinica, 2003, 23(10): 1230~1236
BRSO, RS AR, VPR SR K AR 6 R R R AR 2R CFLAD A F
HICJ]. 53R, 2003, 23(10): 1230~1236

3 Liu Zejin, Zhou Pu, Xu Xiaojun. Study on universal standard for
evaluating high energy beam quality [ J]. Chinese J. Lasers,
2009, 36(4). 773~778
XL JH AN, IR, = AR OO R B R E AT BR A A 4R
PI]. P ES K. 2009, 36(4): 773~778

4 Wei Jifeng, Zhou Shan e al..
calibration methods for high energy laser energy measuring
equipment[J]. Chinese J. Lasers, 2009, 36(9): 2399~2403
BAkEE . A, Al AF. R ARG RE R R E 1 g R 8
Jrk()]. #E#E, 2009, 36(9): 2399~2403

5 Wei Jifeng, Zhang Kai, Qian Shaosheng et al.. Evaluation of

Guan Youguang, Online

uncertainty in online energy measurement of high energy laser
[J]. High Power Laser and Particle Beams, 2007, 19 (7):
1103~1106
Baks, ok Bl BREX E. SREEOLRR AR LN P AT
BT, #stsb 54T k. 2007, 19(7): 1103~1106
6 Li Gaoping, Wang Lei, Yang Zhaojin e al.. Study on the
measurement of long pulse high power laser energy[J]. Acta
Photonice Sinica, 2004, 33(9) . 1111~1114
BETV, £ &, BEE S KBRS REROLRE S AR AT
FE01]. RF 54k, 2004, 33(9): 1111~1114

0702008-6



A . P ELAMEO G BRI R 51

7 Feng Jungang, Wang Xiaoyi, Xu Ying e al.. Preparation of densitity measurment [ J ]. High Power Laser and Particle
split-color[J]. Optics and Precision Engineering , 2004, 12(z2) : Beams , 2008, 20(8): 1249~1252
254~256 T mes . S, ERET . L ANEOG ) R BRI BT ) BF
WER, LR, F F % R PLHE 10,6 pm & HEH HLI]. k5 4F &, 2008, 20(8): 1249~1252
e BRI T ], 3 #5% 42, 2004, 12(22): 254~256 10 Yang Pengling, Feng Guobin, Wang Zhenbao er al.. Detector
8 C. Higgs, P. C. Grey, J. G. Mooney e al.. Dynamic target array for measuring far-field power density distribution of mid-
board for ABL ACT performance characterization C]. SPIE, infrared laser[J]. Chinese J. Lasers, 2010, 37(2): 521~525
1999, 3706 216~222 e, BIER . EIRE &, WP 2 ANEOG I 0t O [
9 Yang Pengling, Feng Guobin, Wang Qunshu et al.. Design and FIMEBEALT]. P E# KL, 2010, 37(2): 521~525

implament of detecting module for mid-infrared laser power

Call for Papers for Feature Issue on Digital Holography
and 3-D Imaging

Joint Feature Issue of Chinese Optics Letters and Applied Optics

Chinese Optics Letters (COL) invites original manuscript submissions for a Feature Issue on Digital Holography and 3—D
Imaging to be published in December 2011. One of the key elements of the present proposed feature issue is that it will
serve as a pilot issue promoting joint issues of COL and Applied Optics (AO).

We welcome submissions either to AO or COL. In general, short original research articles are encouraged to submit to
COL, while AO publishes detailed articles on work that is being explored fully and carefully.

Topics of interest include but are not limited to

. Digital holography theory and systems . Stereo—matching and stereoscopic cameras
e  Diffractive optics e  2-D - 3-D content conversion

(] Optical data storage . Shape and deformation measurement

e  Phase unwrapping and phase retrieval e  Polarization analysis

. Computer generated holograms ° Holographic imaging and microscopy

. Spatial light modulators for holography ° Holographic nanofabrication methods

. Incoherent digital holography o Dynamic holography

e  Holographic optical elements e  Nonlinear holography

e  2-D and 3-D pattern recognition e  Dynamic 3-D imaging and visualization

e  Optical correlators e  Holographic optical micro-manipulation

. Three—dimensional imaging and processing o Novel erasable/programmable recording media

. Three—dimensional display
Submission Deadline: 1 August, 2011

Submission format: Authors should use the Latex or MS—Word style files. For more details, please visit and upload the
submission at the website of COL: http://www.col.org.cn (click the submission online box on the left side of the COL
homepage, and please select focus issue submission in manuscript type during the submission. If you have any problem,
please send email to col@siom.ac.cn with Digital Holography and 3-D Imaging issue included in the subject of your
email. Manuscripts submitted to Applied Optics should be uploaded through OSA’s electronic submission system:
http://www.opticsinfobase.org/ao/journal/ao/author.cfm.

Similar detail information can be found in the website of AO.

Feature Editors

Ting—Chung Poon Byoungho Lee Hongchen Zhai
Virginia Tech Seoul National University Nankai University
USA South Korea China

Changhe Zhou Toyohiko Yatagai

Shanghai Institute of Optics and Utsunomiya University

Fine Mechanics Japan

China

0702008-7



