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Abstract

AglngSg thin films were prepared by pulsed laser depasition ente glass substrates. The Agln: 3, crystals, as target material, were prepared by
Bridgman growth (vertical variant). Crystal structure, chemical composition, surface morphology of laser-deposited films and transmittance and
reflectance spectrain the 0.4-2.5-pm wavelength range have been investigated. Band-to-kand transition energies were calculated from the optical
spectra in the region of the fundamental absorption edge. The obtained results are compared to existing data of single-crystalling AgingS, bulk
material.

Keywords: Depasiton process; Composition; Thin Film: X-ray diffraction
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1. Introeduction

A"B"""C"’"', (A—Cu Ag, B—AlLIn,Ga;, ©—5,28e Te ) compounds are pramising materials for the fabrication of a variety electro-optical devices and high
EfﬁCiEnEy' thin film salar cells (m=19%) [1], [2] and [2]. The physical characteristics of these materials can ke changed by obtaining scolid solutions
based onthese compounds [1. However, on cuts of A8%CY systems alongside with A8¥CY, compaounds there are also ordered phases with the
general formula AE"CY, [4] and [5] which should also be considered as an effective approach in preparation of materials with required electrical

and optical properties. Physical characteristics of such phases are still investigated insufficiently
the end is not found vet. The compound .-’-\glnESB helongs to defective semiconductars with a typi
arcund 25%. The electrophysical properties of this compound depend weakly on the introduction
under radiating influences that allows to use its as a perspective material for semiconductor and
The three elements may form several compounds, depending on the preparation condition. This
conditions and an investigation of physical properties of these materials. The excellent performa
the preparation of high-temperature superconductors has now become a popular thin film depos
materials [6] and [7]. The main advantages of this method are the reproducibility of the target cor

arrangement.

In this contribution, we have investigated the feasibility of pulsed laser deposition for preparation
compaosition, surface maorphologies and optical properties of the films on the glass substrates w

2. Experimental details

E Photoconductivity kinetics in Agln553 thin
films
Journal of Alloys and Compounds, Volume 508, lzsus

22 Ociober 2010, Peges 380-383

Abstract

The temperature (T} and illumination intensity (F)
effectz on the photoconductivity of as grown and
heat-treated AginS58 thin films has been investigated.
At fixed illumination intensity, in the temperature region
of 40-200 K, the photocurrent {Iph} of the filmz was
obeerved to decreaze with decreasing temperature.

7: POF (454 K} | View detailz in Scopus

o
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The AglnESB crystals, as target material, were prepared by Bridgman growth (vertical variant). The

(Silver, Indium—>99.999% and Sulphur—929.9999%) were taken in proporions corresponding to the stoichiometric composition of the compound and

AU TG SO T TE TS (&0 gy MO TG Oy s

loaded into quarz ampoules with a conical bottom. The growth of crystals was carried out in ampoules about 170 mm in length with diameter
between 15-22 mm, that were chemically treated by etching in a mixure of acids HNO/MHCI=1:3, washing in distilled water and annealing for 2 h at

1270 K. The ampoules were evacuated down to 1072 Pa and sealed. A auartz pivot was welded to the bottorn part of the ampoule and then it was

bid
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1270 K. The ampoules were evacuated down te 1077 Pa and sealed. A quarkz pivot was welded to the bottom part of the ampoule and then it was Shreir's Corrosion

placed into a verical cne-zone furnace with a temperature gradient. For the synthesis, the temperature of the furnace was increased from room « Thin Filme: Stresses

temperature with the rate of 50 Kih up to 1370 Kowhich is melting point of Agin S, The melt was homogenized for 3 h by vibration mixing and Encyclopsdia of Msterisls Scisnce and Technology
subsequently directionally crystallized by lowering the furnace temperature with a rate of 2 K/h. An annealing step at 1000 K for 200 h was used for
further hamogenization of the as-grown ingats. Then the temperature was lowered ta 700 K and the furnace was switched off. The crystals obtained

[y this method had a diameter of 14 mm and a length of around 50 mm.
The fabricated targets were 14 mm in diameter, cut fram the as-grown crystals. The AgInESB thin films were then prepared an Corning glass

b More related reference work articles

substrates (2x2 cm?) by PLD using a Nd:YAG laser operated at a wavelenath of 1.08 pm with a pulse duration of 1072 5. Substrate temperatures (Tg)

inthe range 4530-4280 *C were used with a target-to-substrate distance of 7-10 cm. Laser pulses (20-40) with a repetition rate of 3%107% Hz were
incident on the target at an angle of 45°. The parly focused laser (focal length=500 mm) beam was scanned aver the target surface and the films

“iew Record in Scopus

were deposited at a residual pressure of about 1077 Torr, By changing the high voltage between 2.3 and 2.5 KV ofthe laser, the laser energy was

varied fram 150ta 180 J per pulse. The laser spat size on the target was measured to be 3=5 mm=. Typical deposition rates were (2-4)=10- Als and 11} JOBS
the thickness of the films was 700-1500 nm, measured with a surface profile measuring apparatus. Looking for a job?
The phases and crystallegraphic structure ofthe AgingS, crystals and films were investigated by X-ray difffaction (XRD} using Cu K (4=1.5403 A) Connect with the most prestigious organizations

radiation in the range 28=15-100°. The chserved phaszes were determined by comparing the d-spacing with Joint Committee on Powder Diffraction
Standard (JCPDS) data files. Bulk compaositions and surface morphologies of the targets and films were investigated by electron probe
micraanalysis (EPMA) using a CAMECA SX-100 and by energy-dispersive analysis of X-ray measurements (EDX) carried out by the use of a JEOL v,
5400 SEM apparatus. The depth profiling was done by Auger electron spectroscopy (AES) using a Perkin Elmer Physical Electronics maodel 590, An ) * Structural Physics: High reselution
Arion beam was used for sputter etching. The transmittance as well as reflectivity measurements were carried out at room temperature using a electron microscopy
‘Becman-220° and “Specord-61MIR" spectrometers in the spectral range from 500 to 2500 nm. This allowed to determine the absorption coeflicients
and energy gaps of the films.

Humboldt-Leibniz Professorship

. Results and discussion
J-ray diffraction measurements were performed to identify the structure and phases in the as-grown films. The diffraction spectra of the powder target

materials were also recorded for comparison. Before the X-ray analysis, the crystals were powdered, pressed into a special holder and annealed in
vacuum at 650 Kfor 2 hiin order to remove the mechanical stresses. Fig. 1 shows diffractograms Df.i\gInES8 crystals and thin films. The resolution of

high-angle reflections shows that the crystals and thin films are single phase. No extra phases appeared, confirming the adequacy of our methaods
as regards the good phase quality of the synthesized materials. The X-ray powder diffraction patterns of crystals and film samples showed a set of

- #
lines due to the spinel structure (07, -Fd3m space group). The spectra demonstrate that the films always grew with a preferred {111} orientation.

r

Based on the measured values of diffraction angles, the d-spacings for various planes ofthe reflection have been calculated. The lattice parameters
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