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ANOMALOUS REFRACTION OF LIGHT IN GaSe LAYERED CRYSTALS
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For the first time, in GaSe layered crystals obtained by the Bridgman method for want of falling of radiation by the He-Ne laser is per-
pendicular to a surface of samples, a light refraction anomaly has been observed. The anomaly appears in splitting (without scattering) of
radiation which past through crystal on two rays under angles of 13° and 70° to a direction of an incident radiation. This effect appears on
samples prepared only from a certain parts of the ingots grown up on reproduced technology.

The supposition is expressed that this effect is connected with disorientation of a group of layers with respect to normal ones in a defined
part of a ingot during growth because of availability of a temperature gradient in the temperature profile of the metallurgical furnace.

For the first time, in GaSe layered crystals, a light refrac-
tion anomaly has been observed experimentally. As can see
from Fig. when a He-Ne laser light is incident perpendicu-
larly to the surface of the samples, contrary to passing always
along the incoming direction, it splits (without scattering)
into two rays making angles of 13° (8) and 70° (y) with the
incident direction, ‘respectively. Intensity of the second ray
(refracted under 70°) is. rather lower than for the first one.
The behavior of the outcoming rays is similar to that of the
refracted rays from a prism made of GaSe with refraction
angle 7° and refractive index is equal to 2.8. Experiment
shows that the linear dispersion of the samples is of the order
47 nm/mm.
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Fig. The optical scheme of experiment of the anomaly refraction
of light in GaSe layered crystal.

The investigated GaSe crystals were grown by the Bridg-
man method. Samples were obtained by cleaving the ingots
along the plane of the layers into slices of 1 cm® areas and
few micrometer thick. This anomaly appears only in certain
parts of the ingot, whereas the other parts exhibit the usual
properties of the GaSe crystal. ‘

To become sure about the reproducibility of this anoma-
lous effect, the synthesis and growth process of the ingots
were repeated again under the same experimental conditions
to produce new samples, where some of them exhibited the
same anomaly. This shows that, it is quite possible to obtain
some samples possessing the above-mentioned features.

To find out whether the investigated samples are merely
GaSe, their structure and also some of their physical proper-
ties such as absorption, photoconductivity and etc. were stud-
ied by both the X-ray and Nd:YAG and Rhodamine 6G dye
lasers. X-ray structure analysis shows that these samples pos-
sess hexagonal structure with the lattice constants a =3.73 A
and c =15.88 A which belong to e-type GaSe [1]. Study of
the physical properties of these samples shows that, their
characteristics are practically similar to those of the usual
GaSe crystal [2-4].

To our opinion, the reason for the existence of this ano-
malous effect in some of the GaSe samples can be due to
disorientation of a group of layers width respect to normal
ones (the thickness of each layer ~ 0.8 nm [5]) during the
growth process which can in turn be due to the existence of a
particular temperature gradient in the growth furnace giving
the possibility to reproduce this anomaly. To elucidate the
exact mechanism responsible for this anomaly needs further
investigation, which is being carried out at the moment.
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GaSe LAYLI KRISTALLARDA SUANIN ANOMAL SINMASI

[lk dofs olaraq Bricmen iisulu ilo almmig layh GaSe kristallarda, He-Ne lazerinden niimunenin sethine perpendikulyar istiqametda giia
diigdiikde anomal sinma agkar edilmisdir. Anomalliq kristaldan kegen giianin diigen siia ile 13°ve 70° bucaq emele getiren iki giiaya boliin-
masinda dziinii gosterir. Miigahide olunan effekt, ancaq tokrar olunan texnologiya ile alinmig kristallarin merkezi hissasindon hazirlanmig
niimunelerde miisahide olunur.

Ferz olunur ki, bu effekt kristal kdzardilon sobada profil boyunca temperatur gradiyenti hesabina miieyyen hissede laylar1 bir hissesinin
standart laylara nozeron forqli istigametlonmesi hesabina bag verir.

B.M. Canmanos, J. K. T'yceiinos, .U, AGuJioB, A,A. Araesa
AHOMAJIBHOE ITPEJIOMJIEHHE CBETA B GaSe CIOUCTBIX KPHCTAJLIAX

Briepseie B GaSe CAOMCTHIX KPHCTaUIaX, NOJTYYEHHBIX MeTOXOM BprivkMeHa, npy naxeHnn usnydenus or He-Ne nasepa nepreHauky-
JHPHO K MOBEPXHOCTH 06pa3nia 00HapYKEHO aHOMATBHOE NPEIOMIICHAE CBETa. AHOMAMA MPOABISETCS B PACIUIEIUTEHHH (6e3 paccenBanms),
MPOLIEUIEr0 Yepe3 KPHCTAI H3Ty4CHH, Ha 1Ba Jy4a Nox yrnoM 13° u 70° k HanpasieHHIO najxaioniero usitydenust. Hab6moaaeMesiii 3¢-
dext nposeiseTca Ha 06pasnax, IPHrOTOBICHHBIX TOJNBKO M3 LIGHTPAIBHOM YaCTH CIMTKOB, BBIPALIHBAEMBIX TI0 BOCHPOHIBOAUMON TEXHO-
JNIOTHH. '

BbiCKa3aHO TIPEANONOKEHHE, YTO ITOT IPEKT CBA3AH C JE3OPHCHTALMEH IPYNIE! CIOEB, OTHOCHTENLHO OGBLIMHOMN, B ONpeAeNeHHOM
YacTH CIIUTKA B IPOLECCE POCTa KPHCTALIA H3-3a HANWYHA TEMIIEPATYPHOTO IPAXHEHTa B TEMIEPATypPHOM Mpoduie MeTamTyprudeckoi
HeHu.
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