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Abstract: Cd,.,Mn,Te(x=0.05) thin films have been obtained on micastnates. The surface morphology of samples
examined with scanning electron analytical micrgecdEOL JSM 7600F and AFM. We obtained, (dn,Te (x=0.05) thin
films of high perfectiorwith smooth and glossy surface and having homogeneomposition of Cd, Te, Mn. The crystal
structure of obtained samples was investigated-tay>diffraction method. It has been found that ¢lgethesized samples and
films obtained on mica substrates have a polycitirstestructure and indicated on the base of cldtiice. It has been studied
the impact of-irradiation on structure d€d;,Mn, Te (x=0.05) thin films. The samples were irradidbgg-ray 3 timesat T=300 K.
After irradiation the intensity in X-ray diffractiopatterns is changed. The x-ray patterns of n@diated samples showed all
the characteristic scattering peaks. While, thayatterns of irradiated sample appeared differEn¢ irradiated samples
showed less degree of crystallinity as evidencedeler peaks of lower intensity. We have investidathe influence of-
radiation on electrophysical properties of,Qdn,Te thin films at T=300 K. Samples were irradiatediBes byy-ray at
D,=10-51krad doses. As a result the VAC has changed iafégliation in dependence wgfirradiation dose. The resistance is
changed too. Aftey-irradiation till D=30krad doses the photosensitivity is increaseithe further increasing of doses leads
to disappearing of sensitivity.
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mechanism such as transforming energy of partittes
electric signal [7].

Cdp,Mn,Te thin films are considered much perspective Another unique application field of GgMn,Te thin films
and unique materials for optic isolators, infrarggmma, IS development of solar cells on their base. Theaerials
roentgen and magnetic field detectors, solar ctllshould P€ing of radiation resistance makes their use pets in
be noted that considerable work has been doneisnatea ~SPace and space telescopes [8, 9]. , ,

[1-5]. It is obvious that there is a giant Faradagation in It should be noted that today's tendency in therimsent-
CdMnTe thin films and so it makes them to be adnaklng industry is going towards: the d_lrectlon efiide size
indispensable material for optic isolators and diteetion reduction. Therefore, we would like to improve paegers —
optic amplifiers [6]. reduction of film thickness, resistance to ioniziagliation,

Cd,MnTe thin films are the most ideal materials forNigh photosensitivity and etc. For th_is purposis i11ecess_ary
registeringy- and x-ray and being able to operate at roordP Cary out the researches of physical paramelepending
temperature. The working mechanism of these datedgo ©On Sample thickness, and ionizing radiation dose.
based on the principle of electric conductivity mge under !N this work we have investigated the influence yof
the influence of ionizing rays. The superior featof these 'adiation on structure and electrophysical propertof
detectors than scintillated ones is - lack of rstige Cth-Mn.Te thin films.

1. Introduction
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2. Experimental

Cd,.xMn,Te (x=0.05) thin films of 2 thickness have been

obtained on mica substrates, in a vacuufPEOin YBH-71

13 by the molecular beam condensation (MBC) method

during the evaporation of t=10min and t=15min &t slource
temperature  §,=850°C and substrate
T<u=300°C. The sputtering installation under a capsisia
of the basic and additional source which has besul dor
evaporation CdyMn,Te (basis) solid solution and Te
(additional) element, as well as substrate holBgy.1).

Fig. 1. Vacuumassembly VBH-71 113

The surface morphology of @gMn,Te (x=0.05) thin
films examined with scanning electron analyticatmscope

JEOL JSM 7600F equipped with a backscattered electr

detector for imaging and EDS, WDS, EBSD analyzers f
elemental analysis. In this method, a focused mlrdbeam
is scanned over the sample in parallel lines. Tleetr®ns
interact with the sample, producing an array ofosdary
effects, such as back-scattering, that can be téeteand
converted into an image. The image can then beatlimgd

and presented to an image analyzer, which uses leemp

algorithms to identify individual particles and oed detailed
information about their morphology. We defined thhée
surface of the studied sample was smooth and g(6$g)2).

Mot s wand g [0S 7
d |

Fig. 2. @) Scanning electron microscopy pictures of Cdi.xMncTe (x=0.05)
thin film surface b) histogram

The elemental analysis of €gMn,Te (x=0.05) thin film
was examined with scanning electron analytical asicope
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Fig. 3. Elemental Analysis of Cdy.MncTe (x=0.05) thin film: a) Cd in the
sample content b) Tein the sample content ¢) Mn in the sample content

We have studied surface morphology by atomic force
microscopy (AFM) too (Fig.4).

200 400

Fig. 4. AFM images of Cd;..Mn,Te (x=0.05) thin film

Thus, we obtained GgMn,Te (x=0.05) thin film of high
perfection with smooth and glossy surface and having
homogeneous composition of Cd, Te, Mn.

The crystal structure of obtained samples was iiyated

JEOL JSM 7600F. We have defined that thin film haveyy x-ray diffraction method on x-ray difractomet@roker,

homogeneous composition of Cd, Te and Mn (Fig.3).

Germany D8 ADVANGE before and aftey-irradiation
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(Fig.5). Ohm'’s law is right till the voltage
' V,=enoL e

In the case of traps absence the Ohm’'s law has the
following formula:

I=enquVIL

i
Wi i smutsn 18

. Here L- is the length of sample, e- is the electbarge,
¢- is the dielectric permittivityu- is the mobility, g.is the

: concentration of the free charge carriers [10].
We have investigated the influence wpfradiation on
SO electrophysical properties of €dMn,Te thin films at T=300

. - - K (Fig.6). Samples were irradiated 3 times: 1) 7 by doses
4 L] > b 1) ] » - . .
! AThetste 10 krad, 2) 16 min by doses 21krad, 3) 15 min 20krAs a
a) result the VAC has changed after irradiation in efefence
of y-irradiation dose. The resistance is changed too.
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v » . 2_1-‘;',,,,_,,-“,,, i * ¥ i Fig. 6. VAC of Cdy.xMn,Te (x = 0.05) thin films obtained on mica substrates:

Ji-before irradiation, J-after irradiation D,=10krad, Js- after irradiation

b) D,=31krad, J,-after irradiation D,=51krad
Fig. 5. X-ray diffraction patterns of Cd,..Mn,Te (x=0.05) thin films on mica
substrate: a) before y-irradiation b) after y-irradiation by E,=31krad, The results of investigations of spectral dependeot
t,=23min photoconductivity of Cd,Mn,Te thin films at T=300 K is
given in Fig.7.

The results of x-ray diffraction measurements stbttat
the crystals had a periodical structure, as dedigniicially.
It has been found that the synthesized samplesfitmd 10T /\
obtained on mica substrates have a polycrystafitnecture
and indicated on the base of cubic lattice withrappate
parameters. 1

In order to verify the change of crystallinity upaon
irradiation, x-ray diffraction of CAMn,Te (x=0.05) thin "
films was examined for non-irradiated and irradiatlin
films.

After y-irradiation by doses B31krad the intensity in x- - 1
ray diffraction patterns is changed. The x-raygrat$ of non-
irradiated samples showed all the characteristattesgng %
peaks. While, the x-ray patterns of irradiated demp _
appeared different. The irradiated samples showess | — g ”:I'"'
degree of crystallinity as evidenced by fewer peakwer
intensity. Fig. 7. Photoconductivity of CdyxMncTe (x = 0.05) thin films obtained on

It has been studied e|ectrophysica| properties di_ C mica substrate: 1-before irradiation, 2-after irradiation D= 10krad
Mn,Te thin films at T=300 K. We have investigated Volt .

Ampere Characteristics (VAC) of @gMn,Te thin films at The spectral range spans the Wavelength rege0nm-

T=300 K (Fig.6). The curve of VAC consists of 2 fsar 1200nm. Th_er_e s a broad band in the spec_trum of

ohmic part and part of violation of ohm's low (n5Y. photoconductivity. The ban(_j gap calculated from immax
(A==720nm) of photoconductivity is equal to Eg=1.72al/

(&)
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the temperature T=300 K. This result is in a gogoeament Acknowledgment

with our previous theoretical results and withrkteire data
[11].

In Fig.7 it is given the spectral
photoconductivity before and after irradiation. efty-
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irradiation till D~=30krad doses the photosensitivity is

increased but the further increasing of doses leads tdREf€rences

disappearing of sensitivity.

We have defined lifetime of carries in Gi¥In,Te (x =
0.05) thin films by the method of relaxation of
photoconductivity at lighting of the monocrystal thvi
monochromatic light of wavelength=530nm at T=300 K
(Fig.8). The value of lifetime is=4.1 usec. They-irradiation
till D ,=51krad doses don't influence to the lifetime ofrezs.
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Fig. 8. Kinetics of photosignal changing at impulse lighting

[6]
3. Conclusion

(7]
It was obtained of GdMn,Te (x = 0.05) thin film on mica

substrate of high perfection with smooth and glosissface
and having homogeneous composition of Cd, Te and Mn
content.

The crystal structure of obtained samples was tigyeted
by x-ray diffraction method. It has been found tthan films
have a polycrystalline structure and indicated e hase of
cubic lattice.

It has been studied the influence ¢firradition on
srtucture and electrophysical properties of ;. @th,Te
(x=0.05) thin films. After irradiation the intengitn x-ray
diffraction patterns is changed. VAC and resistamees
changed after irradiation in dependenceg-ofadiation dose.
After y-irradiation doses till =30krad the photosensitivity
is increasedbut the further increasing of doses leads 110l
disappearing of sensitivity

We defined lifetime of carries in @gvin,Te thin films
1=4.1 psec. They-irradiation till D=51krad doses don't
influence to the lifetime of carries.

(8]
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