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Abstract

A Tm:YAP self Q-switched pulse laser is built, the gain medium is a c-cut bulk Tm:YAP crystal with
the doping concentration of 5 % and the dimensions of 3 x 3 x 15 mm3. When the pump beam
waist size is 200 pm, the cavity length is 20 mm and the output mirrors curvature radius of 100
mm, 300 mm and 500 mm are selected for the experiment. When the pump power is 13.3 W and
the output mirror curvature radius is 100 mm, the maximum single pulse energy can be achieved
to be158 pJ, the pulse width is 490 ns and the central wavelength is 2044 nm.
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1. 518

BWOCEOR A 2 R AR R, R, @i, Tk, 3. BbS L P4 s R AT AR
BEWOCHBARNSCFE, BOCEEAT/NRAI N TS TR, T AR X 2 um BB 4Nk
FUET 2 N FEOEEEITL] [2]. BOETEIA[E]. BOGEE. BORIIEE . KAAEEMRMI[4]. 25 @ H R
ERHE SR, DL TmIYAP SRS 26 A 07 M A0 P R 2 pum W06, IF B iaAR & B R
MUBRPEREFN I B8, & & 1E VREL 2 pm OB 13 2540 7

FT 1 Q HATAF MMk HOC A WA TR . BRkrPReE K. HrH ko 2t mi, Ak
FERTT AR IN A A5 OB IR[5] . HATH WA Q HoR F B 3201 Q #kshi Q ME M Q,
BT PR 77 S RO A VE IR I A H NS oA SR, T LASe s Re . Ak TR, (2
SIERENGINIREE, JF AR R K. T E I Q JEA T B WAl NS G, TRULREE s s &5
PR X0k, i A B2 BRI T B Q WO s st AT T W (R Bl 52 [6].

FL7E 1968 4, lsaac 25 NAE— G R K N 694.3 nm HILLE A OGRS h 3] 7 H I Q Mikahia Hi 3
Fo XA EH AR MRS oA BOGE HOW R Q krtémth[7]. BEJSTE 1993 4F, Li S N E XSk
LT ER Cr, Nd:YAG S LD 223 H A Q WoLAs . ZBOLE ™ 1 30 W kb s &0 30 ns Bk
B, HLIE Ky 1064 nm [8]. 2003 4, JE AR FIIARESE AR FHFE AN B Q A AR, il BUE KR AR
THE T B Q M th kit 2 AN S5, W IRSR K B Q b R B AR WO 25 A S5 A AT R ST R 0 A
AHTVCNTE B Q divtrl, WO &3 FH 1K BEAT AT L AR SOV FH R BEAR S5 [9]

£ 2014 4F, Xu 25 NRIE T — 6 LD i1 Yb:CGB Sk il Q Bota% . iZ Bt a3 v] LLsLH 1052.6 nm
F11057.7 nm B IEAZ mR XU AEO R, S KT 287 ns, T ThE Y 416 mWw, ik E SN 35
kHz [10]. 2018 4, Zhang %5 A¥ it T Tm:YLF Hi Q WOLAS, FESCIUkm ¥t . R TIZE ) 4.5
W I, HH K TEN 1.4 ps, BKPREAICN 21 kHz, fHE0s O KN 1.91 um, P45 H 3N 610
mW [11]. 2023 4, Kang 25 AR5 Tm Se4F B0k 285 Ho:GdVO, b fAiE 1T 223, SEl E 18 Q Fkvhi it .
FERTHINERN LLTW I, BOGS B OCT-5% H Th o 1.07 W, Hir k584 1.81 ps, i kb 454 56.53
KHz. 33X 8 KT 54544 Ho diviAk H I Q ko8 iiiE [12] .

2. SLINRE

LD HunZ2il TmYAP Hif Q Mot#e st Bkl 1 fox, KHFMEELM, KN 20 mm. 525
R IS 25 71 54 e-cut (1) Tm Y AP @R, Tm BSF- (135 44K B2 A 5%, fa AR <128 3 mm x 3 mm x 15 mm,
mn RIS AP X 792 nm AT 1.94 pm IHTBE, DA e B 2R o D7 LE 2 T Ol R SRS A 7 Ak P
AR AT T I FESORUT S R B0 B 22 P = AR B S TR A, BSR4 B 4 T B A S8 A AT
SR AR LR R EE Y 0.1 mm FEHIE S g, DI IN de i 5 R B Tl i) e i AR, DAV A3
SR . T 77 I B IR RS R AR . BRI P B T S R AT B, B
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TR EOERS, DL B R K Sh R N 43 W, TARIREEEAE 25°C. IR A, e
2N 400 um, FESLAEHEH 0.22, R ER TN 1745, FilGEEHEAE LN L1 S Rahd,
PRFESE L1, L2 M TR ERE RS, WESEESN 66 mm. @I WA ESRAMEG G, =il
JEBRELE Tm:YAP S A2 1 A B G BE 42 200 pme M1 AT M2 23 5 OGRS N B A s e B . M1
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Figure 1. Experimental setup diagram
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Figure 2. Variation of average output power with pump power at different curvature radius
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T8I B A ] AR I B AT SRS, RIS L = 20 mm, HTREER R MHOL SR, IR
AR 0, =200 pm, fRFFAAE, HEPEHIZ4E0 100 mm. 300 mm Fil 500 mm % H BTS20 . AN
IF) il 2R At H B N A OGRS Th R A 2 Fos. AWEIH AT LU AR R T, Pt iR
Sl B AR RN TR, AL T MR R . TERTHINR N 13.3 W, it Bl R AN
500 mm B, %R K354 HE D3R 2.85 W

Kl 3 BT A [l Bl 2R AR 0L R, i R UK B R fk v B AT B o SR Th e R A i i 2k . B (a)
Wl DU, kR Bl B ST Th R AR S SR, BRI, B TRRE. fERHIIREN
13.3W, JEKA 20 mm, HiHEE 42 100 mm B, S K TR RSN 0.49 ps. O RTLLE S,
HH A2 B A S DR R 0 R IR I, EFR IR 133 W, BB 20 mm, B R R
74 500 mm I, d5 K BB 35.7 kHz.
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Figure 3. Variation of (a) output pulse width and (b) pulse refrequency with
pump power at different curvature radius
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Figure 4. Variation of (a) peak power and (b) pulse energy with pump power at different curvature radius
B 4. FEIRhZESZR () IEEIHEM(D) BiPsESRERIBIIETLihsk
K50 &6 70l R 1 I L =20 mm, b as 2224253 5008 100 mm. 300 mm i, AR B
SCEA RIS TG LR E W Q kb &, PR Ol N #R AE & B IR B B K Th A N AT IR . B (a) 3%
INEERETEEE N 4 ms,  EI(0)RAREEIE TE N 1 use % H IR A KM E N 0.49 ps. 0.75 ps.
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Figure 5. The diagram of output pulses when R = 100 mm (a) 4 ms/div and (b) 1 ps/div
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Figure 6. The diagram of output pulses when R = 300 mm (a) 4 ms/div and (b) 1 us/div
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Figure 7. Output wavelength at different curvature radius
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Figure 8. Beam quality when R = 100 mm
B 8. R =100 mm B KRR =
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ASCHEYE Tm B T AR EIRISRN, 57 7 TmYAP Hif Q Mo ss i is R 7 A2, s il
BAITHEL T VIR I N SRR RS 6 PO B, kb tH RSP 30 R Dh e . ke S B L i R Rk B0
WA TR | BRLIK I R R S AH DG S B AR T R A Rk 3 i i BB B R RN e S s IRt S %

TESE AT 2 5, $54 TmYAP B Q Mkiti#ot#s . TEZHBE42 200 pm, KA 20 mm
LR, B R A2 )08 100 mm. 300 mm A1 500 mm (% AT S, 1R 5T L A o
X TmYAP Hi Q Mot#sHi R ER 2 . UM% 13.3 W, firth Bt it 2224274 100 mm B, i
HKTE N 0.49 us, B KHBKIMFRERE N 158 pd, H03 KN 2044 nm.
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