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Continuous deep ultraviolet laser by intracavity frequency doubling of
blue laser diode pumped Pr: YLF
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Abstract: In order to explore the continuous deep ultraviolet laser output within the wavelength of 200~280 nm,
a 5 mm long domestic Pr: YLF crystal was pumped by the combine of 1.4 W blue laser diode at 444 nm and
1.5 W blue laser diode at 469 nm, and the BBO with a length of 7 mm was used as the frequency doubling
crystal. By optimizing the resonator mirror coating and inserting a full wave plate for wavelength competi-
tion, it makes the output of weak spectra of Pr: YLF possible. At last, the continuous deep ultraviolet laser

with a maximum power of 8.37 mW and center wavelength of 268.89 nm was achieved.
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Fig. 1 Schematic diagram of blue laser diode pumped
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Fig. 4 Spectrogram of continuous ultraviolet laser

ARSCHRAT T HARHI Y 268 nm BRERSMESDE
i, — 5 e TS T SR BRI 4
SIMSERITRFREER; 55 —T7 1, T B e I AR R
il 7 IR IR B e, IR R T BRSO
WA, BHESENE T RSN ESO Rt . Lo,

S 3K

T A 546~549 nm P BOHOE . R K
[ 268 nm % ZL R S, AT 537 nm B9 4
W, WXTEEAMEA — R AFE, (HU2 0 R A
PG EXTSE A —E R4 ER, WrT Ly H
Ja 7R LR T R SR S ANBO AR R LSS Bl . A
SRR 268.89 nm [ SEIR R AMGTE, TR
B, AR RG2S 1], #4015 H et 555 A
PR R AR B ER T, T DL B 8 A 22 0%
SONBOCIIRFE, FCA B IR S ) S5 4 DL A6 A 28T
D4y, P DA — 20 S B O s 1) 3% S R 52 b
JERT

3 % #®

AR F TR B S5 4, B T R ' A%
EA O ProYLF S A PRS0 42 1 785 34 2
TR SN GRS o A B I R B, A
537 nm 2% BB A R RE, R AR M A AR
BBO {45 Pr: YLF MU551%2k 537 nm, e WO,
ARG T SRR MO, RGO TR 45
HNESEEE R LI R 268.89 nm, H Kk HE )
ok 837 mW, XK B9 B IR K18 K ProYLF
n R3S TE LA E— 2B WO B8 T LA,
T Pr:YLF S ATE 200~280 nm % 252 £ 416G I Y
Wt

(1] IRk, A, 838, . 1 TEDER R UG KNG : YAGHOEAR [1]. Z08 541, 2019, 40(12): 1523-1530.
LIU X SH, YANG S, SIH Y, et al.. High beam quality water-free pulsed Nd: YAG laser with output energy 1 J[J].
Chinese Journal of Luminescence, 2019, 40(12): 1523-1530. (in Chinese)

(2] XFH, KK, 2%, F BRAEESIHINO Nd: YAGHOESS [J]. # B S, 2019, 12(2): 413-424.
LIU Y Q, ZHANG H, JIN L, et al.. Compact quasi continuous pumped Nd: YAG Q-switched solid laser[J]. Chinese

Optics, 2019, 12(2): 413-424. (in Chinese)

(3] EaF, R4, S04, 5. LDMNEASHNG: Y VO, SIS AMEOLER [T]. 8 541, 2019, 40(8): 1011-1014.
CUI J F, DAI Q, WU X J, et al.. LD-side pumping Nd:YVOj, high repetition rate UV laser[J]. Chinese Journal of

Luminescence, 2019, 40(8): 1011-1014. (in Chinese)

[4]  =wei, X w4R. REIMELRIDL AR IR AR B ST IMITOCIRPTEE R L], F B4, 2020, 13(3): 427-441.
WANG X Y, LIU L J. Research progress of deep-UV nonlinear optical crystals and all-solid-state deep-UV coherent
light sources [J]. Chinese Optics, 2020, 13(3): 427-441. (in Chinese)

[5] ¥, BFAL, T, 5. FANBOCHR IR ]. w5, 2021, 11(1): 26-34.

SU CH, MA Y H, DING K K et al.. Application progress of ultraviolet laser[J]. Optoelectronics, 2021, 11(1): 26-

34. (in Chinese)

(6]  EI35. MRS INIOCHY ™ A i FHEARWIFE [D]. 46 fH: rb B TR Y5 b, 2020: 1-2.
WANG F. Study on generation and application of high energy DUV lasers[D]. Mianyang: China Academy of

Engineering Physics, 2020: 1-2. (in Chinese)


https://doi.org/10.3788/fgxb20194012.1523
https://doi.org/10.3788/co.20191202.0413
https://doi.org/10.3788/co.20191202.0413
https://doi.org/10.3788/fgxb20194008.1011
https://doi.org/10.3788/fgxb20194008.1011
https://doi.org/10.12677/OE.2021.111004

% 6 U, S G BEFIE ProYLF I TSR R A AN O 5 1399

(7] Zk, FEfk, AT, 2SSO (1], #ot & &, 2005, 26(6): 1-3.

LIL, LI ZH J, HE Y Y. Progress of search on all solid-state ultraviolet laser[J]. Laser Journal, 2005, 26(6): 1-3. (in
Chinese)

(8] ARKAR. Mt Fhe L F266 nm*¥ 4FDPL[D]. KF: KFIE T K%, 2010: 4-5.

HAO D W. 266 nm ultraviolet DPL for microelectronics processing[D]. Changchun: Changchun University of Science
and Technology, 2010: 4-5. (in Chinese)

(9]  FEweth, 7%, £F 3, 5. LDREMEPO WA WDCE ARG ], b w3 A A, 2019, 34(5): 7-15.
HUO X W, QI Y Y, LI Y Q, et al.. Research progress of LD-pumped Pr**-doped solid-state laser in visible
wavelength [J]. Electro-Optic Technology Application, 2019, 34(5): 7-15. (in Chinese)

[10] RICHTER A, HEUMANN E, OSIAC E, et al.. Diode pumping of a continuous-wave Pr**-doped LiYF, laser[J]. Optics
Letters, 2004, 29(22): 2638-2640.

[11] RICHTER A, HEUMANN E, HUBER G, et al.. Power scaling of semiconductor laser pumped Praseodymium-lasers [J].
Optics Express, 2007, 15(8): 5172-5178.

[12] XU B, CAMY P, DOUALAN J L, ef al.. Visible laser operation of Pr**-doped fluoride crystals pumped by a 469 nm
blue laser[J]. Optics Express, 2011, 19(2): 1191-1197.

[13] OSTROUMOV V, SEELERT W, HUNZIKER L, et al.. 522/261 nm cw generation of Pr: YLF laser pumped by OPS
laser[J]. Proceedings of SPIE, 2007, 6451: 645104.

[14] OSTROUMOV V, SEELERT W. 1 W of 261 nm cw generation in a Pr**: LiYF, laser pumped by an optically pumped
semiconductor laser at 479 nm[J]. Proceedings of SPIE, 2008, 6871: 68711K.

[15] GUN T, METZ P, HUBER G. Efficient continuous wave deep ultraviolet Pr*":LiYF, laser at 261.3 nm[J]. Applied
Physics Letters, 2011,99(18): 181103.

[16]  Fewh, i S, 246, 5 U K # G LDAEE Pr YLF AR A5 1261 nm%8 SO 28 (0], 4051 5 330k T 42, 2020,
49(S1):20200090.

CHEN Q, PU SH SH, NIU N, et al.. 261 nm frequency-doubling UV laser in bi-wavelength blue laser diode pumped
Pr:YLF crystal[J]. Infrared and Laser Engineering, 2020, 49(S1): 20200090. (in Chinese)

[17] Ao, o kw8, %2 4, 4. WOL RS B AL UL AZ B A A N A0 348.9 n B2 SN0 (] F B ik, 2018,
45(12): 1201003.

NIU N, QU D P, DOU W, et al.. 348.9 nm intra-cavity frequency-doubling ultraviolet laser in blue laser diode pumped
Pr:YLF crystal[J]. Chinese Journal of Lasers, 2018, 45(12): 1201003. (in Chinese)

[18] HUBER G, RICHTER A, HEUMANN E. Continuous wave Praseodymium solid-state lasers[J]. Proceedings of SPIE,

2007, 6451: 645102.

EEEN:

4= HR(1986—), L, FHAMMF A, ¥ ®HORA973—), T, BT H® A,
TR, 2012 4 TR ARH T 2% m 2002 45 T o [R5 B 0 62 K AL
G2, BUT IR T K& 5™ = W5 ) BT 5% BT AR AR I 2, R
b L AR AT BR 2 T, 32 A A = A SR Ty R [ A SOG 78 O 1)
A AR S R 7 m R AR . Y B W 9% . Email: zhengquan@cnilaser.

Email: niuna@cnilaser.com com



https://doi.org/10.3969/j.issn.0253-2743.2005.06.001
https://doi.org/10.3969/j.issn.1673-1255.2019.05.002
https://doi.org/10.1364/OL.29.002638
https://doi.org/10.1364/OL.29.002638
https://doi.org/10.1364/OE.15.005172
https://doi.org/10.1364/OE.19.001191
https://doi.org/10.1117/12.705521
https://doi.org/10.1117/12.767511
https://doi.org/10.1063/1.3657150
https://doi.org/10.1063/1.3657150
https://doi.org/10.3788/CJL201845.1201003
https://doi.org/10.1117/12.708561

