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Abstract

In this paper, a micro LD end pumped Nd:YLF laser with narrow pulse is described. Using Cr:YAG
crystal with transmit ability of 70% as passive Q-switched crystal, the pulsed optical output power
of the 1047 nm fundamental is 150 pJ with a pump power of 5 W and a repetition frequency of
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1.33 kHz. Then, a laser at 523.5 nm with a pulse width of 2 ns and pulse energy of 67.7 pj is finally
achieved by LBO external cavity frequency doubling.

Keywords
All-Solid-State Laser, End Pumped Nd:YLF, 523.5 nm Narrow-Pulse Laser

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5I8

LD 3 [ 22 3 B Bk SO O O 28 B 50 5Kk . RBUN. ERR. EEHRE. ko4, 1EH
DR, TEHOEHIA. WO T @M JER MM, =4Efifg. el BI7Em
B E T2 N RG] [2] [3]. @22 Nd:YAG F1 Nd:YLF &&= 1047 nm (n f#%) A1 1053 nm (o
PRdiR) IO FREEAT A AR R AR S i A RO . BT B SO0 )2 B,
WA Z BN AR 523.5 nm 4 S EOGE AT IS IR NI 78 . 1992 4F, E K SE AN H LD Rl
Nd:YLF @ ASEEL 5.2 mW 1) 1047 nm %, S8 MgO:LN A P 542 E 17 0.46 mW 1] 524 nm ik
i Hi[4]. 2008 4, Daijun Li 25 AW 70 1 25 T IR S EE 1) 523 nm KRR OGS, SRS HBEOLREE N 15.1 md,
Jik & A 7.1 ns [5].2015 4F, Qi Yang 5 A\ K Fl MOPA H: ARS8 T 520 mJ [ = 6 & 523.5 nm o'tk Hi[6]
A ki () 523.5 nm I ZRGEOEAEBOE IS, WOLTHON T4 SA M [7], (KT 5235 nm fik
MIBOG AR AT 7R 2 A FE R RBEEBOC T IBEFT, ST 2 Bk ) 523.5 nm (AL B0 s St 7,
WA A OB A ik s OGRS . 7R Q 7T, MEBhiE Q RN, AR, HEAEJI(E, 5L
BOLARR/NAL, BB Q Jof A s A=, XHO B IR AN FE AR I A B R/N, BE 5 TS AR Ak
M T Q db R RST/IN, APk 0 e 48 BIR i, B8 5 S AE ik v, =B ThaR . 7EOG AR T, T Nd:
YLF ) FREGE anii Ko 480 ps, £ Nd:YAG FREZ A e 2 %, FIF3REE 4 bkrkd (8] [Fif
Nd:YLF B BARKHAN, FITHREEREH . FIIEH Nd:YLF Sk, RAWshE Q HHAT MM
LU RGN, A kb 523.5 nm o'k A 80T VE .

ACIE I 2 PR T I Nd:YLF S K77 42 1047 nm, FR R AR A CrYAG fifk sz Bl4s
kb, EREANE | R ITES LBO SiRSE B4, WAMSRIMKTE N 2 ns, BkpbAeR N 67.7 W
(17 523.5 nm kP ER O, SR EN 45%.
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N TR E EEE ThZ ) 1047 nm 0L, EH a UIEIR) Nd:YLF &ifd.

FH 808 nm 2} SARBEOE I HOLIE B4 BB 2K FE Y 1.0%I1) a-cut Nd:YLF #:f&, ANDO AQ-6315A
FE A3 BT A B B R S W ] 1 BT [9]

B L ALK, 1.0 pm FREFEKAE PR n WIROE 1047 nm Fl o fiFRE 1053 nm, SR Fap—"111
BRI, JLrh 1047 nm JERISREE HA . 1047 nm (32 ORI (1.8 x 107" em?)/2 1053 nm (1.2 x 107" cm?)
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Figure 1. Emission spectrum of Nd:YLF crystal
B 1. Nd:YLF @ik % 5t

)15 fi. AL, KA a ISR RO BRI, 3828 ORI A H 2 1047 nm K, AT RLE i A
TN % BrRe A it A UT) A £ 7R A s il B 1) 7 k38 4% 1053 nm fariH o SRAATE 1.3 pm BHTES
PIAN R HIE, 2 m fARE 1321 nm il o fREE 1313 nm, X R *Fap— 1130 BRIT . 7E 0.9 pm Tt K 5t
5 908 nm, KR *Fgp—"lgp BT o EHARTE 1.3 pm A1 0.9 pm PEHK AL (IR 5 58 2 B BAK T 1.0 pum b1,
FITLL, 25 5 S DO 2 1.0 pm, ZE395 1.3 pm 1 0.9 pm # i, LR — & 15 i, Hi
1.0 um 3% ME 1L IR LAE H, WARTE 1370 nm i — 4 RS LE, (0] BOX — %K 1 52 80 5 %
MR/, ARG SEIEOLIRG , BHEATHRE9].

2.2. fESERRIERY

1047 nm FE50E 54 % 523.5 nm i, 22 SNLO #4011 45545 th LBO &b A& B AHAZUTHC 7 £ 6 = 90°,
=124, ULET7 N | BAALULAD, A RNt 240N 0.83 pm/V, EE N 7.52 mrad-cm. T LBO
e PRI B A /INEE, WORBER RSy ARRME RS, AR Buii B E & &
A ARAE IR IR EL LBO AR AR . FEAR ARG UCES f B, X AR AT D) 2

2.3. #EhE Q AEIEEL
BT CriYAG fbRAE 1 pm PRI A 5 50 g, TRIEEL CriYAG S ARTE N sl Q k. % REF|

BeshiR Q iE I H WOt ki (FZI[10], 5373 1% I I FIE I 2 (1 CriY AG i, B3 70 7118 70% 55 80%,
BEMT AT 7 R ZEIO kb B2, TTIE R IE L &, 45 3 m H R A A0 .

3. SLORE

AR SEG SR B A 2 Frow, B 2 e SRR Y 808 nm, it ThE N 5 W, NS
JEERTH RS, N 6 mm, BEFESHERZN 200 um. A RIEHLE L R m AR,
FHEBXURES 808 nm ISR, FEidF KT 99.9%. Nd:YLF FiAkB 24 B TR E N 1%, R~FR 3 x 3 x
3 mm®. Nd:YLF @R i NS 8% 808 nm [H43E AN 1047 nm [ S, A7 3 H S TR 45 1047 nm
RN . CriYAG #3hiH Q MK R~ 3 x 3 x 2 mm®, WsEA 1047 nm KIBER . AR THEIRE
e, EECE - MEE NS, sl 100 mm, Hi AT 1047 nm & RN 10%. LBO fi
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Figure 2. 523.5 nm experimental device diagram
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Figure 3. Variation of average output power at 1047 nm with pump
power
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Figure 4. Relation between output single pulse energy and pump

power

B 4. Wb BpohEESRBAENXR

55

180 T T T T
—A—T=70%

- —e—T=80%
=2 160] 1
:
2 . 1
2 140 .
£
g o—— 9 1
S /
S 1201 . e

100 L L | !

3.0 35 4.0 45 5.0
Incident pump power (W)

55

Figure 5. Relation between output peak power and pump power

B 5 MBI ENRSRBENRMXR

UK SR A RE L
A R R T R (1] [12]:

Moo = —2 = tanh?

2
F I KY? Pol sinc[ k2K
P, A 2

ﬂ,kﬂm?(

vid?

" eff

n°)

2 n2a}

(11

b, Py, AP, 3 AR FEHDCMESIOCRI DI | AL SRR A R EIOCAE IR LM S i o (R
AL 02 n® RE T PO AOCIEAR LN AT IS 3 deg R ARLRIE SR A RCR 2 R AL

Mo =JUo 208 =3T7/Ny . I PTTWBIL: Ak REFEHE G ATE SR o AR U

(-1 AT AR, SRR ng,o SESOGM IR (P, /A)BIELL . 76 5 W SRIHThE T, FIHE
it %y 80%M) Cr:YAG ShiA#EATIH Q, 753 1047 nm F S04 H T %y 260 mW, 545t 523.5 nm 1)

DOI: 10.12677/0e.2023.131005

40

T


https://doi.org/10.12677/oe.2023.131005

R 5F

N 78 mW, 5 HACE A 30%. i#Eid %N 70%HH] Cr:YAG fafkifl Q, 53] 1047 nm 6K H Th#% Ay 200
mW, f545% 523.5 nm (T3 90 mW, {5430 45% . A 22 7] HR4000 St it 75 523.5 nm
FIGREE AN 7 B . {8 Thorlab 2 71427 () DET02AFC 5 M #5175 523.5 nm ¥k 56 &, ik 4s 5 ik
oA 2ns, ETHNECNY 1ns A4

100 = : - ,
—A—T=70% s

——T=80%
80 | i

532.5 nm Average power (mW)

0 1 1 I I
3.0 3.5 4.0 4.5 5.0 5.5

Incident pump power (W)

Figure 6. Relation between 523.5 nm output power and pump power
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Figure 7. 523.5 nm laser output spectrum
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