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Abstract; Research progress of laser conditioning technology and its applications in China is reviewed in this pa-
per. The physical mechanisms, effects and key techniques of laser conditioning on 1w dielectric coatings and po-
tassium dihydrogen phosphate(KDP)and doped deuterium KDP (DKDP) crystals are studied. A laser condition-
ing platform for large-aperture optics is constructed to increase the laser damage resistance of critical optics used
in high power laser systems. The laser conditioning for large-aperture 1w dielectric coatings is realized on engi-
neering working. The influences of laser pulse lengths on the laser damage performance of DKDP crystals are
compared. It demonstrates that there no intrinsic damage during nanosecond laser irradiation until 14 J/cm? (5
ns) can be observed in sub-nanosecond conditioned DKDP crystals, so that the scheme proposed in the paper is
verified to be feasibility. Finally, it points out that the sub-nanosecond laser conditioning will be the key technol-
ogy to implement the anti-laser damage performance of the high laser harmonic generation crystals.
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Fig. 1 Cross sections of nodules
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Fig. 2 Surfaces of uncontioned and conditioned sam-

ples

TR R B 0 R PR T AR B B R T
Pl B Rl A O (—~ 100 J/em®) Z&AFF
(122 Gz A7 o W 250X 19 98 iR e 1 AR 25 A i 0T 5
SCHR AT ST A B R Bk R 1 4 T SR E
T HAE R R HOG I T R R RE L e R
TR R B 5 A 11 25 5 T 3 R R BB 23
I — 2R B 5 2 R UL HE IR 3



2940 2E K TR

Joi B PS8 J2 AR A 2 5 Ty — S SR AR 0 3 R 5 R
R e A B AT ESE . R 79.8 J/em® (1 064
nm,~10 ns) B8 i 25 B HOG K vh s B 4n 1] 3 Ca) B
TN AT TR B 25 BB 3 (b) B AT A R
T R AR R AR I . S I B 3 S A AR AR Y S
Jed U5F A 110 AR 300 5 i O 8 6 2 I R L o M
PR 55 JE PRI 2 S B T 2, ] 3(d) 4T AE
A7 8 i OF [ L SCEE L 7 RO L T 79. 8 J/em® (1
064 nm,~10 ns) REJL & BG4 a6 B A
FEAE AT LSS — S B b B AT 50 v 9 4 40 I 6L 2 —
T IR R B HAT AR A A O A . BOG ULL B

10 pm

(b) 4 MRS #9719 988 B B
(b) Nodular defects after

(a) 99 B
(a) Nodular defects

laser irradiation

Co) T (b Fv T Sk i 7 71 988 (ke B 19 ) 1 [
(¢) Cross sections of nodular defects marked by the

arrows in Fig(b)

() P (o) Hp 5 HE T 78 X8R 1) Jg 38 il R TR
(d) Local magnified view of area marked by the
blocks in Fig(c)
A3 79.8 J/cm® REUR A48 T 19 Bk B HY BT OG0
ek

Fig. 3 Laser damage characteristics of nodular de-
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