C,u*ﬁmuhhum UABM&MUQ

Aas)
S A aad T daaa dllae 4 /A

waldlioal)

Aiall culSy ALald 368 Aliay oalall (A1 8 CBla gall oludl ale sk oIS )
e sty Wt g LIS 5 g (e diagd W o d el skl Aad e 4t 5yl
cilie 5 ) Ll dala 8 IS s3gd caaliadll sl gl okl (IS Wy
e 5 il s Lg_A)Lm‘ diune liva L 3 EDla gall oLl 3 g (g lan duals
Cla sl oLl (8 1AL Alall b Ls ) g€l o) s gy oy B) Aediall A lial)
Aaall A s SSIV) e lical) 308 4] e Baa 2x8 3y 5L
S Al ¢ Al Aeliall calipdatll e ,8SIL Bacd gl Cla gall Bl (1
D ooe W sl Joaall e Aualdl 5 Z de gendll (4o jualie e (5 giad
Badwie Cileladiuly i 5 e (ailiad
O O INpTes o sl AU CS el e 288 cld jall g Gl gl 13)
- In-Te AUl 2Uaill L sisy Al Gl pall
bl (i aie apanald aladiuly S all 138 jumat ga Caaall s Caa (S 1A
sk Ak il Gl sal Al jas skl e laYl Jana (8 Cial) (33 58 Adaud 5 Ll
) Dl sall sl
26.4672 % a5Vl A culS s oSyl 138 s il Ale 3 se Croddind
73.5328 % o 53 55l A
B sk Hsh (Beasas e S Sy puimad) e @ S e il
i) 42030 dida o) a) Guob oo g oAl skl sy e i
la Sl gy S lasiuly Jga el s 5 painsal) 250 56<) Ao sall iluld ol
sty a3l pall Gila 5o (e pl 5 e (A Gubill ey g 2 13¢] Lanad acias
Pl il @ elal 5 calia
.0.88 €V & 4l &kl 5 gad () 5 Dl sall ol @slus @iy INpTeg (S pall
oo 014 eV am e o Ll ciaag Al ) 8D (5 giue paiase st (Sal
Ll s oLl Jalsa 35S 51 Jsa Jalaay Al el dben sall (0 4Bl ciiny =
e Lilia g Al bl Ad8lie Cadip ) jall da 2y ,lall Jol s Aol



Azl N clBlall 5 el skl o3 mllad ) iyl ¢ g 3 W e
1] paian & sie guulad skl jrae 34 g 5eSD 3 a8l cluld oy al LS
f b Lo Gl gl Cyelal g a5 5o e 8 bl Cy gl S il
ai dra il O (o Aliie (3 58 3sa s e Jsd alan o selil L il sl o

c 58l Adaid g
i g S Alledl) ABKY paes 23 Lol A08Y) Lall ol s 4 ja dad yaas (Sl ©
qSpLA P

el sad ela SV (e e @ LS sl g li g S HLEBY) Jalas Gl &5 O
Agle ) Y1 L
Jai Je Gpmil 8L b oall il dalsad Sl e Jeb a8 &5 0
paixS 2233 S el 3 S e J 4l Gl aa s 5l oa s eSD) BliatY!
RRCEB ST
Slo Gyl s Jua gill 5 adaill 5 el Aaglia 5 ¢ luaiind Liad 4l ) culad LS
P el il pelal g5 palall sda b aSat Al Jal gall 5 Lo palic
B8 asa g e Jua il g adadll B jalls Egaa
bl Gle ang 8 il JRAN Oay Ll 5 el o
dihaia Laalaa) (pithie 3ga g0 S yall 138 3 agall — Ll Adle
uaidiall degliall Ailaie 5 A1 5 Al A slidl)
& s (e 3 ypaall &gl 3 Jaa sill 5 adadl 3 jals (S yall 13 & yeli
.S-shape
Bk Al I3 Ll an g9 5 alall oda Chgan e 3 5i%e)) Jal gall Cu yo
s Ao fg Al dlew o WS ¢ selatn) sakig s ) yall
D oabiall sda il Gy o jallall o2 (e Aaatineal) At N ualiall aas
Al ddasdll gkl
¢ saall A5 S yall 13g] At N adlall dand s Lo 58 (e J5Y) o Al ol 38 e
Adad) Glidaill (e IS 8 Addadtia) AlSal ey Lee (ALl 4S5l e



Characteristics of some phases from In -Te system
growing with a special design based on Bridgman
technique

By
Khyriah Abdullah Quhim

Abstract

Research on binary semi conducting compound formed by elements
from groups (I11) and (VI) of the periodic table as a collective group of
materials have been and are still the subject of much intensive
investigation.
In the last few years widespread attention has been paid to the semi
conductors of the A"'BY' group. Great attention has been paid to the Ga,
In, and Te chalcogenides. In particular the study of the A,"'B;"" , A,'"'Bs"'
and A,"'B;"' compounds is quite attractive .

Indium tellurides are useful as materials for electronics and for
optical recording. Single crystals of In,Tes grown by modified Bridgman
technique .High efficiency, low cost, simple design constructed locally in
our laboratory was used for grown In,Tes single crystal. The product
ingot was identified with X-ray analysis. An investigation was made on
the Hall effect , electrical conductivity and thermoelectric power as well
as switching effect .The investigated samples were P-type conducting.
The Hall coefficient yields a room temperature concentration of
1.3X10"cm™,

The band gap was found to be AEy =0.88 eV, the ionization energy AE,
were estimated as 0.14 eV . Ry at room temperature was 4.6X10%
cm*/Coul. Hence , a combination of the electrical conductivity and Hall
effect measurements enable us to study the influence of
temperature on the Hall mobility and to discus the scattering mechanism
of the charge carriers also the present investigation involves
thermoelectric power measurements of In,Tes single crystal ; These
measurements enables us from The determination of many physical
parameters such as carriers mobilities , effective masses of free charge
carriers , diffusion coefficients and diffusion lengths, relaxation time of
electrons and holes. As well as the figure of merit. The switching
phenomena of our In,Tes monocrystal was studied. Current — controlled
negative resistance (CCNR) in In,Tes single crystal have been observed
for the first time. It has been found that In,Tes exhibits memory switching



the result strongly indicated that the phenomenon in our sample is very
sensitive to temperature, light intensity and sample thickness.

The current — voltage characteristics is symmetrical with respect to the
reverse of the applied voltage and current. The switching parameters
were checked under the influence of different factors of the ambient
condition.

This mode of investigation, (crystal growth and transport properties
as well as switching phenomenon) is the ideal way for finding out the
possibility of making application for this compound, especially in the
field of energy conversion, devices and electronic engineering



