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Abstract: Defects and impurities in optical components can lead to significant reduction in the laser damage
threshold, which has become a “bottleneck” in the development of high-power and high-energy laser devices and
needs to be solved urgently. In the study of laser damage of optical components, it is found that the laser damage
resistance of optical components can be effectively improved by pretreating the surface of the components with a laser
below the damage threshold. In this paper, the background, qualitative mechanism, quantitative theoretical model and
application status of laser conditioning technology are summarized, and a new film conditioning technology for in-situ
real-time laser conditioning of thin films is introduced. Finally, it is pointed out that laser conditioning is one of the
most effective methods that can effectively improve the laser induced damage threshold of optical films, optical
glasses, and optical crystal components. However, its mechanism, practicality, and instrumentation still need further
development.
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DURR At 25 U035 5 A (] 68 28 18 1 A 90 5 2 AN [] 1) 0 Ak FER A0 S 5 OS82 50T I S /37 S50 AR o) 95 ik AR A
IR M, B35 DA A e JB e I b R SO 25 381 198 Y5O A 3 A 5 v B e A A R BB A O . [RIAF, Kozlowski
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Ak PSR, 50 03 R IO A BEARCR Rk A MY, B B A B A 2 A dE— 20, MR T — A
T HL - B RE G2 1 Ak B AN AL

1992 4F, Staggs %5 A 523 8 43 B W B (B 38506 4 B G B2 v 2% 5 45 B0t s DX 38 1) o5 40 9 R R T ) I BB ( Attomic
Force Microscope, AFM) B4, IA S SO T Ak B 5 fle g 4 D 1% 249 K RUBESF- 388 B OC, I8 HaxX B -1 ml e A RHAY
1Ak, SEUF AP T S B FEZAE MR E . 1995 4F, Kaiser 2553 % F] FH #1178 /& 75 1 45 14 LaF,/MgF, 15 52 i
HEATHOC UL 38, W5 0 7 A0 00 10 (4 v — A% DA o T Ak 3L X A A 7% T 125 o A 174 B ) A% S 7S Y S 1 45 40
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75 ICF — R B RO B v, 18 W 75 2l T AR I IT 1 o 1994 4F, Sheehan 45 A7) i i %) S0 BiAk #E
JEHEATIREE, SRS TR RS GF e BOG B SR AT REPE o 1] 4 J2 3EAT RO FAL FR A i A K]
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Fig. 4 Large-area conditioning facility layout
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N NA:YAG B BB Q OB A%, SR 1 7 X S oo (4 A7 b 3, 3 300 2 1 9 448 3% 1 B R T A
G Sol-gel 1AL BETTA o WFFE N D30 BUARL BRI IS JC A ) 2 T (1 228 A . MR B2 AR Ak | ol 3R AR Ak DL R 22 3R
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Y 53 A RO TR BE A — 5 5205 (W] I 2 IO AR et 1 R 5 6 R OBO UL SRR B T E e . SRR i T
XPHOCHAL I T 228 (X Wi ReaE . OB ) ik B AALAL Jr 280 2007 48, B SE NPT SR B ko
oAb 3T T R 47 15 A B e AR SR DA 4 O X, T 1064 nm I K 1Y SAGA OGS X 8 A 2 2 R IO
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of f 45 2 ZE I B AT 1 0 (L 5 5 S5 9 B ) s 2 T A, ot T A 388 T 38 0 Y I IS )22 32 T 4 T NI s, DA T o0 58 0T 14 2% ThT
Fi i, B HBTHOE B e 71 o 2008 4F, 2% KA AE N X B R 75 & (EBE) il 4% 1) HEO,/Si0, W B ZF 4T 1 3t Hil
SRS o A ATTAE PR SR T A IV AN [R5 45 T8 30 - TR M50 1 M 5T CAn 8T 5 B2 ), A R 43 3ol 2 el 3R Gk
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(a) taper pits (b) flat bottom pits

Fig. 5 AFM micrographs of damage morphologies
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FL 2 B A, AT 1) S0 T4 oo SOG40 405 BB B2 TH 2R AT T AR . 2018 48, A5 RIZ0 % NI BIFSE T #E 1-on-1 J7
AT, BOLTALBEXT HEO, 33 BIE 55 A W45 ¥4 S5 B 52 . AFM., XRD( X-ray Diffraction) & XPS(X-ray Photoelectron
Spectroscopy ) £ 5 . 7~ 191 A R 38 5 T 25 2% 0 RN SR B 020, (0 R AS S5 R L AR S A S R & A AR Ak (R B Ak
B, W T A HE B8/, HIO, 3 £ . SCIn g5 SRR M, OB TR 3B A WOG A SR BRZ E R . DL R X e
BRI R 5 T 50 A8 AL AF 5, %o 1 — 2 RS 99 Ak B S0 B 2 S R GBI 5 9 B 1 LR BIL R AR AR T B
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F+245 40%, [F] B A B AFM 033 A58 3 18, I IBOL 04 BRI AR T ZnSe 8 158 3 18 A RELRE B2, fR JFOR (19 0.563 nm T [
) 0.490 nm, 2018 4, Viktoria Csajbok 55 A1 BFFE 1 K APk i (8 Jok i Hioxt w8 S REE51 495 19 E A 52 ), IO 795 nm
(42 fs), EE M | kHz, WF 5% 3 W Bl A 50 HR OB I, = B R4 10 /28 a0, DF 5 35 IRl sl 48 11 iz B e 34 5
B 5 0 m AT S A B JE 5 . 2023 4F, Zhang Lijuan % A 5@ 1 28 BOGRE T2 B 548 & T Sio, I I -5 R Bt [z
SF RS A O A0 3 B A o T 5 3 DA A DO T Ak BT LAk A o W RIS o LA 8 BOU SR A, A s A7 5 ] B 3RO Ak 3
i V0 T EL AT S ) R M D FL R 45 R R R ) 4 R T R AR T I R
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IO o 25 SR b 7 R 3 S St I R A o R 1 PR R B IO R A1, I A AE — P RT R R P T SR B A AR
WO T4 B4 AR P AR AR SR BE v B, AT S OG0 A . 2017 47, £ RGSESE N BIFSE T AR [RIEOG HAb 244
Xt KDP & 45 0751 B8 152 M o 5 35 A 388 5 0 IO o G L R BRI BB A 5 B S WAL PR S B0 AR 0
PERB ARG R, & BUTE — 2l iy LN, R TR) B it 15 B ol DA RAS IR A BRAICR . 28t & B T ok i 4k 21
SR, FEFRATHA [ T4k PSR A [T e, K s 2 1 Ak BRI S S R) . 2019 4F, Wang Yao % A F5E T AL BT S
DKDP {14 1) % 6 F1 52 807 S B ARk . 9 RDIO AL B S 26 St 5 5 B I8 R R, 33k S i 1t A b el 7 BB BE Y
A5 Ak R R S T Y SR R 5 T T e S 0 e A Ak A B 5, U B O Ak B X A iR 2 R A
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il 5 FEL Sl A AR G, TR 6 AR BREY  [R B ORNBE S T A S B AR 45 T T 8 s 8 . 2023 4, B on ™
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Fig.7 Experimental system diagram of dual-wavelength conditioning and damage test
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