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Obtained is a new thermostable material for active elements of tunable IR-lasers —
Zn1_XMgXSe:Cr2+, single crystals. The position of the absorption band of Cr2* ions in
wurtzite-type Zn; ;Mg ,4S€ matrix is established.

Ionryuen HOBEIN TepMOCTAOMILHBIN MaTepuas - MOHOKpucTaantndeckuit Zn, ,Mg,Se:C

r2+,

I aKTUBHBIX 9JIEMEHTOB IepecTpamBaeMbIx JasepoB UMK-gmamasona. OmpemeneHo IIojosxe-
HI€ II0JOCHL OIITUUECKOro IorjaomeHns noHos Cré* B maTpune Zn, ;oMg, 51 Se co crpykTypoit

THHA ' BIOPTIHT .

A great attention in the modern materi-
als science is paid to development of a novel
class of laser crystals intended for active
elements of tunable lasers of intermediate
IR region (2 to 5 um). Such materials are
obtained by doping the crystals of AllBY! bi-
nary compounds and solid solutions thereof
with Cr2*, Fe?* ions [1, 2]. Judging from
comparative consideration of optical and
electrophysical characteristics of those ma-
terials and generation characteristics of ac-
tive elements on the basis thereof, it is just
ZnSe:Cr? crystals that are today of the
greatest practical interest. It is be to noted
that there are no literature data concerning
the application of ZnMgSe crystals doped
with transition metals in the manufacturing
of a laser material. The structure, mechani-
cal, optical, and electrophysical properties
of Zn,_,Mg,Se single crystals (0.08<x<0.55)
were studied comprehensively in [3]. Basing
on the study results, hexagonal crystals of
substitution solid solution Zn,_,Mg,Se
(0.12<x<0.50) have been proposed as a
thermostable material for polarization and
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electrooptical elements of near and interme-
diate IR region [4].

In this work, further developing the
studies [8, 4], presented are optical charac-
teristics of Zn,_,Mg,Se:Cr* single crystals
(x~0.21). The material was obtained by dif-
fusion doping of Zn,;_,Mg,Se single crystals
(10x10x1 mm3 size) with chromium. The Cr
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Fig. Absorption spectra of single crystals:
ZnMgSe:Cr2* (1), ZnSe:Cr?* (2), ZnMgSe (3).
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diffusion was realized from vapor phase in
evacuated sealed quartz ampoules at 1250 K
for 120 h. The optical transmission spectra
of ZnSe:Cr?*, Zn,,Mg,Se (x~0.21) and
Zn,_,Mg,Se:Cr2* (x~0.3) samples were re-
corded using a Perkin Elmer Spectrum One
FT-IR spectrometer. The Figure presents
the optical absorption spectra for those
samples calculated from the optical trans-
mission ones taking into account the corre-
sponding refractive indices. The optical
transmission spectra of 2ZnSe:Cr2* and
Zn,_,Mg,Se (x~0.21) samples are seen to
contain strong absorption bands with max-
ima at 1.780 pum and 1.855 um, respec-
tively. The presence of such absorption
bands testifies to the application possibility

of Zn,_ Mg,Se:Cr?* single crystals as a
novel thermostable material for active ele-
ments of tunable lasers of intermediate IR
region having the generation band shifted
towards the long-wavelength range with re-
spect to that of ZnSe:Cr2*.
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Monoxpucraxiuauit ZnMgSe:Cr*— moBuii maTepian
I aKTUBHUX ejieMeHTIB JazepiB IY miamaszony
3 IMepecTPOIOBAHHAM YaCTOTH

I0.A.3az20pyiixo, H.O.Koeanenko,
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OrpuMano HOBHI TepMocTabiibHMiI Marepian aasa akTuBHHX eaemeHTiB [Y-iasepiB 3
epecTPOOBAHHAM YAaCTOTH — MOHOKPUCTAJIUHUN Zn1_XMgXSe:Cr2+. BusHaueHo cMyTry IOTJIU-

HaHHA ioHiB Cr2*
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y Marpuni Zn, ,gMg, 54S€ 8i cTpykTypoio Ty "BIOPTIHT .
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