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Damage Threshold Measurement of 2 pm Laser on ZnGeP, Crystal

and Its Influencing Factors
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Abstract A 2 um pulsed laser damage threshold testing apparatus is set up according to the international standard
ISO 21254, the surface laser damage threshold of infrared nonlinear optical crystal ZnGeP. with different surface
quality are measured, meanwhile, the influence of different laser parameters, such as pulse frequency, pulse width,
etc, on the surface laser damage threshold testing results are analyzed. These testing results provide an important
experimental reference to avoid laser damage to ZnGeP, in practical use.

Key words lasers; 2 um pulsed laser; ZGP crystal; laser damage threshold; R—on-1

OCIS codes 140.3070; 140.3330

1 5 F

B BF (ZnGeP,, ZGP)J& — Fh P R AL B i 2L P AR Lo v b (b L, 3% WY i BE Y T 98 (0.7~ 12 o) VIR LM R 4K
151 (dse=75 pm/V) FAF 35 (350 mW/em « K) A8 B[] B EL AT 55 R 19 XA S 22 01, 3 6 o (6 759 S i oy B
HOR AR T2 LA AE Ltk S R A L . R 2 om Bk ol OGRS S AR 0 2 U8, ISR HDE 2 5 83% (0PO)
A BN C LI T =P P ZL /MO ) S T K 8 m A £0 A O
SR, RGBT 20 A R BT OG5 M 8 R A B ) I S BT ey Dy R R R 0 — AR, [
HhE A VI BLXF ZGP AR O 1 (B (LDT)E — & MO S 8T #E47 1 323 il 45 10 1 — 28 43
HIE5IE SR T AN RN HOE S B0 ZGP AR5 0 169 52 e ey, DL K an ] B AR ZGP it 1A i #6456 vh i 83 03 L%, H R
Ak, WA IR R G LR A AT WA I R S e . I AR SR T SR E o
WO R bk e B A S AR P AR T ZGP A IRTE R A S 802 o ik O SR R 0% 2 R 405 B
3 3 % S 0 BOHE ) A3 AT A5 T R AIR ZGP R R AE SEBR A A Ak AR R LR A AL

5 B #5: 2015-01-12; Y 2l1& 20 f& H #5: 2015-03-08

BEETWB: BREOLH AR T 5 9050 2 54 (9140C040604)

TEB B SR (1979—), T 14, i 0 TR, 3 B0 A S8 — b A5 i3 1 O 28 7 T PRI 9

E-mail: greenlaser@sina.com

0802001-1



S I S

2 R E
2.1 ARFZE

H i B b A7 78 B9 OG0 07 B9 48 038 7 1 A 1-on—1, S—on—1, R—on—1 FOGHHA 2L 4 Ff L I H K5I
TE T AH IS YRS I B v AR B A IR SE Y, P T—on—1 F1 S—on—1 8 I 45 52 L R340 B =
JEHIE T—on—177 20, W FH S5 Ry )32 A 00 3t 3 i R o) A 1 FL I X350 BR 5 R—on— 1 R 76 — 2
FEBE AR T OG0 AL B A RCR", Jo v, R—on—1 o (1% 54> DU i A8 A5 2000 37 A9 460 5 104, JF o U P 460 40 B8 {1
ST I A A B 0 (R 5 A A O O X R AT TR R A A8 S B R YT R A i B X SO 4 4
1E A 52 e " AE R B fe 4 o 4 il Dy AR B e 0 R o T O R A O (R D O A A A5 R A
22 5 A B AT RE R 22 55 K R FE SRR R BE L R RAE T AR 2R I A DU R IR BE ) o

32 R T WA i 0 AR i, oA A R A AL S R R T R—on—1 YN Uy i, L 32 N 2P B
W

X A — AN IR AT O 22 Ik ol s R e R — 2 0 3 A0 1 IO% Y B A, BB RE G SR AR
1k I8 SR TF K AR B B S (P o) BT — A 2R A 54493 ) ) B 0 25 B8 (Fow) » RGBS 2R — NI A,
Sk — L B BRI A5 A B KON R A 04 R e R /N R A 0 R A FE B M Fu=(Fowint Faown)/2 8
23 A5 P A
2.2 XWKRE

S0 v T SR FH B OG5 0 R Tk B A L L TR RO R A S — 8 IR G Y FOR (MOPA) S5 44 (1)
Ho: YLF OGES i BOG 28 6 I 45 48 D B an 18] 2 fr s, F 706 0 e fm P i L 0% 4K 2050 nm 1) Ho: YLF SO 2%
% K 1940 nm 3% 225 H A9 Tm: YAP SOGRS EATHHIE , Ho: YLF OG5 R F 7% Q JF K (A0-QS)HE AT ik v i
il L Wk b B A 0% 2~5 kHz 3 Sk AT E L P B T2 15 W, o TR B 08 7 AR B IR 1 RE L X R TR R T
T GOR L TBOR R 0 i F 24 D AR A i T Gk 50 W S i SR T Y Ho: YLF SO & >R T T S 10 il 52 45
¥, T SR P i 1A AE 25 4, SOR T MOPA J7 sCHEAT K, 9T L e 8 B 1 SO Y SR o e A R 0 AT
W R, &1 3 Ay S o 0 5 A T A ot A 2 T o7 8 4 1) Y6 B — 4 R = 4 43 A5 IR, DN T eh |l LU H Ol BRE T 49 A 8
S, BAT B @ WOE R A AR AR ol TR O ER B R TR RBOR R F T SO A (LD) I S g
iz J5 5, R O K v B R RS Mt AR A, SRR A A O K B N AR B B - (PVE /N T 2%,
PRAE 7RG AT A 1S0 21254 80K

power meter ?

" microscope

; eam =~

12 wave loeusing splitter A
plate lens

2 pm pulsed
laser

‘ polanzer

indicator

shutter sample  plock

table

P 1 45 400 1 e 0 2 2

Fig.1 Schematic of the laser induced damage threshold testing setup
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Fig.4 Samples of ZGP crystal before test
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Table 1 LDT results of three samples with different surface optical quality

Sample type Roughness (R.) /nm Fui /(J/cm®) Fuz I(J/cm®) Fus I(J/cm®) Fanin [(J/cm®)
Rough polished 30~50 1.21 1.23 1.29 1.21
Fine polished 3~5 1.37 1.39 1.33 1.33

AR~-coated 1~5 1.58 1.63 1.56 1.56
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Table 2 LIDT results of sample at the condition of different laser pulse repetitions

Sample type Repetition rate /kHz Pulse width /ns Fui I(J/em?) Fuz I(J/em?) Fus /(J/em?) Fiin 1(J/cm®)
AR-coated 2 25 1.58 1.63 1.56 1.56
AR-coated 3 32 1.39 1.35 1.41 1.35
AR-coated 4 33 0.97 1.11 0.95 0.95
AR-coated 5 35 0.81 0.85 0.71 0.71
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Fig.5 Maximum average power of crystal surface can endure under different pulse repetition frequency conditions
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Table 3 LDT results of sample at the condition of different pulse widths

Sample type Repetition rate /kHz Pulse width /ns Fui/(J/em®) Fual(Jlem?) Fus/(J/em®) Fmin/(J/cm?)
AR-coated 3 32 1.39 1.35 1.41 1.35
AR-coated 3 45 1.29 1.31 1.37 1.29
AR-coated 3 48 1.31 1.35 1.33 1.31
AR-coated 3 60 1.35 1.39 1.33 1.33
AR-coated 4 33 0.97 1.11 0.95 0.95
AR-coated 4 47 0.95 0.93 0.93 0.93
AR-coated 4 55 091 0.93 0.95 091
AR-coated 5 35 0.81 0.85 0.71 0.71
AR-coated 5 50 0.69 0.71 0.71 0.69
AR-coated 5 65 0.73 0.73 0.75 0.73
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Fig.6 LDT curve measured under different pulse widths and frequencies
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Fig.7 Samples of ZGP crystal after test
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