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Abstract: To detect the bulk defects in crystal billet of a KDP(potassium dihydrogen phosphate)crys-
tal quickly and exactly, a laser focusing scanning scattering imaging method was proposed and a corre-
sponding high speed line scanning measurement setup was constructed. The principle of detection, im-
age acquisition, image processing and the extraction of bulk defects were investigated. Based on laser
scattering technique, a focused line laser beam was used to scan all parts of the crystal billet with a
high-speed movement device. The scattering light caused by bulk defects such as bubbles and inclu-
sions was collected by a linear array CCD. The adverse effect caused by rough surface was eliminated
with the index-matching fluid. Combined with digital image processing technique, the captured image
was processed in real time. An averaged background was subtracted from the original image, then the

image was compared with a threshold to judge the existence of bulk defects. The image with bulk de-
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fects was binarized to exact the positions and sizes of bulk defects. Finally, the setup was used to test

the crystal billet of a KDP, results show that the sensitivity by proposed method is superior to 40 pm.

It verifies that this method provides supports for accurately cutting and making the most use of crystal

billet and also saves a lot of costs.

Key words: Potassium Dihydrogen Phosphate( KDP) crystal;crystal billet; bulk defect; focused line

laser beam; scattering measurement
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Fig. 1 Schematic of measuring crystal billet bulk defects
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Fig. 2 Normalized scattering cross section distribu-

tion curve
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Fig. 3 Measuring setup of crystal billet bulk defects
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Fig. 5 Flowchart of image processing

4 METHEREHH

5 TN S e R T AR 5 57 Y S S 4R T R
SRS SEE0 BT O R 0K R 532 nm., 0O
i R OGR4 0 BOY R G R A T B R AR S L 2R
BAWOLRL KN 100 mm. & 54N 20 pm,
M#8 HEFE CCD, 43 ¥4 6 144 pixel X1 pixel,
BAAMEZICKR/NK 7 pm X7 pm, SEEAE S A KDP
AR B, ]ROSESN 100 mm X 100 mm X 10 mm , %f
KDP &R B0 5 [ 5 76 37 58 28 DT L i, JF 3 2o 4K
PR B ML S 9 KDP Sk Z %oy ) 547 % 2
EHE R, B A ST R G B oo B E R
7 mm/s, M R G AHE R R E R E N 3Smm /s, H
N 2 mm., [F) 25 394 R e Ad H 09 ddLE 7
KERE4 R 20 pm, NE 6 TR A B 0 i KDP &
PRER R AT 10 2 A B 1 R R R L I R A R T
2 mm, N E 2.3.4 A AT RIE 4 mm. 6
mm Fl 8 mm, Vi & 5 N MK R 5 R )Z .

K 7 i AW KDP SRR F B AT 5 %
UG C Y FN 32 AT S % DG 0 Y 0 S 1) X bb &
ML 7 Ca) HRT LU Y R R AT ST 3 DG BE VA
i 0.5 mm &b, CCD R B A48 E 5. &
IRONIETE R, MR AT ARV B S W E 7 (h)



3024 e KME TR

5 24 &

Fr7s AEFEF0H 0. 5 mm &b, CCD 45 218 £
RERFE, (HAEBRRE 1 mm &b, F{E P E A%
AES BRI E.ME 7R, XEE
J2 i1 T A AT S 3R VG F VR, B0 F 2 AR KRS
SO ™ O R, A AR A
SERIER K 3, 9 B CCD B 760 (4 55 F 2 i
FERE 2% 180, 5 A7 A2 B B L7 26 1) 13O Ol th B v
R R R TR A A . TR R R A i
T35 T - RS 2 18 00 U130 WL S A7 AR R IR R, 12
A VEHC 5 - 2% 03 50RE 3T G 5% 5 DG e W DA & 1R
(T S R AFTEAR K AST] o A B 58 £ 4k O R 7
F o UL Ak 2% 7= AR A I BT 5. CCD BT FE
0] 2% T8 F T A DG G VR AEAE S B 5 6% o )
1B CCD 2%, HAERELLF 1 mm &b, &
7(b) PR AR 2 HIURHE 5 HE A TH 2% nE 7 (o)
PR . X WISR A AR MRS 5 % T AR
B A T AS 2 T R

AR ER AR A A R AN & 8 R, B 8 (a)
~8Cd) 435Iy i A R R P B O Ry ] 6 1~
O RAR BN ARG E B R 25 R E & K G
H L Ak B P e DX O A R X s, AR
i A B B o 0 R AR R A8 DL S CCD BN
FXRL A RE, TR BIAS (R 2 08 4R ik B

() RBAYT I AR VCRCH L B T

0.5 mm

0.5 mm
(a) Not immersed in index matching

fluid, 0.5 mm below the surface

()R AT R IVC R L B R T

(b) Immersed in index matching

fluid, 0.5 mm below the surface

P14 5 R B R A K B A RO B, FR AT A e
AT LU A — A RT3 K A ik i O 78
A g PR X Ry A7 R B A T 8 (D H W T AR
24, Hfg R R F B B (0 B =R R K
JEiR#) 21. 31 mm, Hx KFEBEH 6. 05 mm, KR
[ @ ) B AE B 8 Ca) ~ (o) v, BAHVE Z 7 If)
ReE2520 6 mm, GG @ W H B 7E B 8 (o)
L U Z I RSEAR R T 2 mm, R ES DA
8Ca) F () AT LAt 22 G2 I 2 3] 11 $5c /s Ak Bl
B R SF R 40 pm, UhEH R 48 2 /0 0] DL 4y B RS o
40 pm (AR BEE

K6 I Z Hn 2

Fig. 6 Diagram of scanning chromatography
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