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Research on the characteristic of pulsed Fe?*:ZnSe mid-infrared
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Abstract: Lasers in the 3—5 um waveband have many important scientific and military applications such
as remote sensing, environmental protection, medical treatment, communication and infrared
countermeasures. Fe?*:ZnSe crystal has become one of the most promising materials to generate laser in
this region due to its advantages in material and optical properties. The characteristics of a polycrystalline
ZnSe sample, which diffusion-doped with Fe’* ions at a concentration of 3x10"/cm®, were investigated.
The diameter and the thickness of the sample were 10 mm and 1 mm, respectively. The output
characteristics of the Fe?*:ZnSe laser, which was excited by a non-chain electric-discharge pulsed HF
laser, were studied at room temperature. A mid-infrared laser with the maximum output energy of 78.8 mJ

at a center wavelength of 4 295 nm was obtained. The efficiency respecting to the absorbed pump energy
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was 27.7% and the slope efficiency was as high as 28.8%. The Fe**:ZnSe laser was pumped at a small

angle (3°) with respect to the optical axis of the laser cavity instead of orthogonal-pump. It solved the

problems that a HF laser and a Fe?:ZnSe laser are both in the mid-infrared band.
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Fig.1 Structure of double-temperature area resistance furnace
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Fig.2 Transmissivity of Fe**:ZnSe crystal
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Fig.4 Typical oscillogram of HF pulsed laser

SETUR G R RE R AR AR LA ) SRR
1 Fe**:ZnSe ¥ OG 4% 1Y f i1 fig &t 73 % B Gentec
ED500LIR B & 145 Bk & A i i) 5 1 B & T LA
3 3 B 2 T A e RIS At AR WA 1 R T e 25
53, JEsELCHK i HF BOG A% A Fe**: ZnSe #OGHS 19
A i b I 43 ) El P 2T AN B8 (VIGO PVM it ]
HEL<1.5ns)IU, I LR AR (Agilent Technologies
DSO-X 3034 A, 350 MHz) it 5% , Fe**:ZnSe #{ G T
Yy oy A B G R AT E %

2 XBEREHSN

FT AT LR AE = A R i#E4T . Fe*:ZnSe 3O
25 0 A L RE e B R A e 0y AR Ak it A 5 B
715, AT DAHE T H S A SO (B 18 mI . 2T
e 46 mJ 254K 3 347 mJ B}, Fe?*:ZnSe /i {48 W2 U

Slope efficiency 28.8%

0 50 100 150 200 250 300 350 400
E,/m]
Pdl 5 Fe*:ZnSe #O'C AE f2t il W ORI e A9 AR T &R

Fig.5 Fe**:ZnSe laser energy dependent on absorbed pump energy
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Fig.6 Oscillogram of Fe?*:ZnSe pulsed laser, (a) absorbed pump
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Fig.7 3D intensity distribution pattern of the Fe**:ZnSe laser
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