(2958124 e 2@

INFRARED AND LASER ENGINEERING

LDFRM1.3at %Er*: CaF, PLANBTHRRE RO (458)

FEEW ORIR &S N TR
LD pumped high-power mid-infrared solid state lasers based on 1.3at.%Er": CaF, crystal (Invited)

Zong Mengyu, Zhang Zhen, Liu Jingjing, Liu Jie, Su Liangbi

TELE IR L View online: hitps:/doi.org/10.3788/IRLA20210336

TRAT RIS HAN SO

Articles you may be interested in

LDFH Ik Hz,Er b glass BEBIRQMUT HOE 25
LD pumped kHz Er3+, b glass passively Q—switched microchip lasers
LLANSHOETRE. 2018, 47(10): 1005002-1005002(5)  https://doi.org/10.3788/IRLA201847.1005002

LD Y e H AR A [ S RO A (R )
LD-pumped high-repetition—rate all-solid—state femtosecond lasers (Invited)
AN SHOE TR, 2020, 49(12): 20201069-1-20201069-13  https://doi.org/10.3788/IRLA20201069

WKHLDAEI T-#F2%1.57 p mAx [ SHOE 5
Pulse LD pumped kilohertz 1.57 p m solid-state laser
AN SHOE TR, 2018, 47(1): 105003-0105003(4)  https://doi.org/10.3788/IRLA201847.0105003

SETOCG AR AT ) iR DD A BO AR B 7 AT
Designing method research of high—power laser ahsorber based on analysis of light field distribution characteristics

LTS TR, 2019, 48(10): 1005010-1005010(6) https://doi.org/10.3788/IRLA201948.1005010

TEAHER TSP L X 42 [ S TmBO G A PERER 2 MR
Influence of pump bandwidth and wavelength—drift on laser performance of solid—state Tm laser

LTHNSIOE TR, 2019, 48(4): 405002-0405002(9)  https:/doi.org/10.3788/IRLA201948.0405002
2 m B Ho[EHARBOLAS X ZnGeP ) SR N T I B HH BT FE BEIE (5 )

Research progress of 2 m Ho single—doped solid laser and application of ZnGeP, on middle-long-wave infrared (Invited)

LT A SO TR, 2020, 49(12): 20201056-1-20201056-7  https:/doi.org/10.3788/IRLA20201056


http://www.irla.cn/article/doi/10.3788/IRLA20210336
http://www.irla.cn/article/doi/10.3788/IRLA201847.1005002
http://www.irla.cn/article/doi/10.3788/IRLA201847.1005002
http://www.irla.cn/article/doi/10.3788/IRLA201847.1005002
http://www.irla.cn/article/doi/10.3788/IRLA20201069
http://www.irla.cn/article/doi/10.3788/IRLA201847.0105003
http://www.irla.cn/article/doi/10.3788/IRLA201948.1005010
http://www.irla.cn/article/doi/10.3788/IRLA201948.0405002
http://www.irla.cn/article/doi/10.3788/IRLA20201056
http://www.irla.cn/article/doi/10.3788/IRLA20201056

% 50 % 8 4 NGt TR 2021 4 8 A
Vol.50 No.8 Infrared and Laser Engineering Aug. 2021

LD ZRi# B 1.3at.%Er’": CaF, 4L 5h 5 Th R BMR HE =5 (i)
=¥®L K R, &R, AL FRB?

(LW AIFERFE WG 8 FHFLRE LA KL RAEEEA F S
LWAERFERTEMHBAETEER T, LA Fd 250358;
2. PEA PR s a AR T, L 201899)

OE: 3um R B R ST R EERR, LT A KA PO AR ZTRG BOALR
Jﬁ«/? LD A4 R Br' B4 S 2 3K 1% 2.7~3 pm sk BOP 4o shigokvg %‘w’v}i#& %, %‘ PRAAK 25
MEAREFHRE, HTEC 28 um BOL FTRAMERA, —RELZHREB L ALGHREHBZ 5]
FL5R ALG K B0, B AR T O B AR A A RR , A FELAT T iR T R 4Rt ﬂfwﬂ ) RALES SR
HER 09 B R MR =4 ﬁiﬁir‘fv%ﬁ%ﬂ“ﬁx“ﬁl %7, BARIRE Er' 45 22 3] BAL 45 dh 1k P B T R AF 5
B PLLINR I BN, EERMANE AR EHEE RS AR TAKKRES £ 1.3a%Er":
CaF, i fh ik, A1 0 LD AR EKFT 2.2 W g P aoshigkdir b, X2 B A7 A A LD %8 R B £
sAR PR RS PN R R, R AY, P AT LA R A 7 X T Sh kA 2.8 um A Bt
TTHR. 5’:5’&%%%5}],1’&%&&%%% 1.3at.%Er’": CaF, fhh & — % LA 7 L ALHT 3 89 P an stk
Mo, A RS K P LI B o A M R A RAR G T e R R
KR PLUsSrBEREE; ErMRRES L CaF, Shtk; S EREE; LD R, LiHBRRE
FESES: 0432.172 XHEFRERS: A DOI: 10.3788/IRLA20210336

LD pumped high-power mid-infrared solid state lasers based on
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Abstract: 3 um wavelength laser is an ideal laser source for high precision laser surgery, and can be an effective
pump source for mid-infrared optical parametric oscillations. The mid-infrared laser in 2.7-3 pm band can be
obtained by laser diode (LD) directly pumping Er**-doped crystal, which has advantages of low cost, compact and
simple structure. The Er’*doping concentration is generally high to solve the laser self-termination. However, high
concentration causes strong light absorption and up-conversion, which could enhance the thermal effect of laser
crystal and hinder the improvement of laser output power. The characteristic fluorite structure of low phonon
energy CaF, crystals makes trivalent rare earth ions easily form “clusters”. A laser gain medium with high thermal

conductivity can be obtained by lightly doping Er’* into the CaF, crystal. In this work, high quality 1.3at.%Er’":
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CaF, laser crystals were successfully grown by temperature gradient method, diode pumped continuous-wave

Er’": CaF, laser with maximum output power of 2.2 W was achieved, this is the highest output power in the LD

end pumped lightly doping crystals. Furthermore, we demonstrated the 2.8 um laser continuous-wave

performance pumped by 1532 nm LD. The research of the LD direct pumped high power laser is expected to

promote the development of the long-wavelength mid-infrared laser towards the direction of compact structure

and low cost.
Key words: mid-infrared solid-state laser;

up-conversion pump
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Tab.1 Summary of near 3 pm CW laser performance of LD pumped Er-doped fluoride crystals

Crystal Concentration/at.% LD/nm Output power/W Year
Er:BaY,Fg 20 967 end pump 0.25 1996[17]
Er:YLF, 15 970 end pump 1.1 1996[18]
Er:YLF, 15 980 side pump 4 2003[19]
Er:SrF, 5 970 end pump 2 2006[20]
Er:CaF, 4/8 974 end pump 0.282/0.112 2016[7]
Er:SrF, 3 969 end pump 1.3 2018[21]
Er:CaF,-SrF, 3 980 end pump 1.41 2019[22]
Er:CaF, 1.3 973 end pump 2.2 Our work
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Fig.1 (a) Room temperature absorption coefficient and (b) fluorescence
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Fig.2 Schematic and experiment set up of the laser
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