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Characteristics of a Continuous-Wave, Diode-Pumped Alexandrite Laser

Keigo HIRAMA' and Atsushi SATO!
Tohoku Institute of Technology, 35-1 Yagiyama-Kasumi, Taihaku, Sendai, Miyagi 982-8577

Abstract: A diode-pumped alexandrite laser was developed, and continuous-wave operations were achieved in the
temperature range of 25-90°C. An output power of 0.71 W was obtained for a pump power of 3.4 W at a crystal
temperature of 90°C. The output power was not saturated at the maximum pump power. At a crystal temperature of
30°C, lasing occurred at a wavelength of 756 nm. The center wavelength of the laser was slightly redshifted at higher
temperatures. In this paper, characteristics of the continuous-wave diode-pumped alexandrite laser and its temperature
dependence are reported.
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Fig.1 Configuration of the alexandrite laser. (a) Schematic diagram of the laser. (b) Photograph of the laser.
HT: High transmission, HR: High reflection.



BT ENTED., TORD, BIRXOENT, 30mm DL U X 1 TITo/. £HARY b TOE—
LRX, FA T2 VEERAOCTHELEZEZ A, T4um (FEE) X70um (KF) Thoto. HLEZT LX)
KT A4 MESIT Cr F—7"3% 0.4 at.%, &4 XX 5.0mmH) X5.3mm(W)X2.5mm(L) TH 5. 7=, HHIE
BN Fo2iBEary be—F—2HW0T20~90°CHOB THE L. LIRW/IT 777V - - Lo T
BY, 4704y 7 17— AR IT%DH N L0 MR L. HRBET 103mm & L7z,

3. RER#ER

Fig2 IZRELZT LR U FI A4 L —F —OFREIRE 30~90°CIZHB T2 AHNRMELZ RS, HBIRAN
I RIIEINT 7 A RNEARBD N AT T LT F T A Y (Spectral Products #E5 SM442-USB)% AW CTHI&E L
7. WEASMEIZ 06nm UL F &> TS, fMIEEN 90°CH & &, Fifd ST —34W IZH L, | KH Y
—0.71W Z 1572, R NT — ﬁ*aa{m DIET L EBITHEA L, 30°CTIL0.58W 7o/, EIELEW
B, ff@ia%?ﬁrgmiﬁa:ﬁéu\ﬁFa“éftﬁmrbx%6hf_75>, A m IR EE A DE 30~90°C T LIZ/NE L, £ 0.8W
Thotz. —FH, Av—ThRLELBREEO L L THEML, HEEE 30CT 2% Tho A —7
I, 90°CTIL 27T%ICELTZ. ARBEARTY —IZBWTYH, HAOoMMmTAS oz, KRERITIFIE
HDOJERNEK T DOHERHNTIToTelod, 4%, KERERSBFHATZ2ZLICkY, 625/ 1k
NHIFETE5.

Fig.3 IZHEHIRE 30°CKH TR 90°CIC BT DI R XU —CTOREAZ ML Zrad. HEE, HERRE
TEHNT, 7V —F—=27 @b:fﬁ;%fﬁot. fE SRR EE 25-35°CTIE, BIEA X7 MO h LR D 756nm
ThHhoTIZxt L, 75-90°CTIEHLEEN 757am L7220, 774 A2 FiRFEIZ L - T 765nm TORIE L
I, ZoZErs, L—F—FHBORLEREIFLREEZ ERIELIZLICLYREEMICIY T M
LEB BTN D BT,

0.8
07 F eg0C
Y o,
06 L 70°C
— * 50°C
=S| .
< 05 30°C
o
g 04 |
o
S o3}
a
-]
QO 02 ¢
01 }
O L L L 1 1 L
0 0.5 1 15 2 25 3 35

Pump power (W)

Fig.2 Output power versus incident pump power at crystal temperatures of 30, 50, 70, and 90°C.
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Fig.3 Lasing spectra in continuous-wave operations at crystal temperatures of (a) 30°C and (b) 90°C.
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