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Synopsis A

The electrxc resxstance, the Hall - effect the magneto remstance and the Seebeck effect are
investigated with regard to pure tellurmm ﬁlms, deposited by evaporation on glass plates, oves

the temperatures ranging from

- 195° to +60°C;

the substrates in ccrcern: have been baked out

in the same hlgh vacuum prior to'the" metai deposxtlon :
The electric resistarce and the' weught of the deposits are compared for various: »thlcknesses of '
the films and a certain. regular correlatlon is found between them,
“The Hall coefficient.. at room temperature increases almost in proportxon to the thxckness of -
. ~the ﬁlm defired from its electric conduction. The Hall coefficient and ‘the thermoelectrlc power
_ against: aluminium are both positive throughout the whole range of temperature which facts show ,
T jvthat the current carners predommantly have a pos1t1ve sxgn S

3

I Introductxon .

TelIurlum metal is-comprised-in- the class_l e

‘of semiconductor or- semi-metal, and it differs

from ordinary metals in that the density of -

: free electrons is so small as’ estimated by
‘ Cartwnghtm )udgmg from his conductlvity

measurements, to be less than ‘oné electron -
Moreover the ‘electric

- per million atoms
resistance at normal’ temperatures shows  a

. negative _coeﬁicrent viz.,, the.resistance de-
creases with the rise of temperature. It

‘would be interesting to investigate the electric
and its associated properties oft a film of
semi-conductor such as telluriui, since the
‘varlous characteristics of a film re fairly
different from those of a bulky state.’

" In view -of the technological apphanc’e,:'

tellurium films can be utilized as a radiation
~ sensitive element, e. g.,- as a bolometer and

a thermopile, owing to its large temperature -

“coefficient of resistance = and " pte-'eminent
thermoelectrxc power. - i
“In the present work the fundamental pro-

pertles of tellurium ﬁlms, the electric. resist-

ance, ‘the Hall effect, the magneto-resistance
and the Seebeck effect, were measured in the

: 'temperature' range between -+60°and —1957C..

. impurity. ST

“of the metal, the more volatile

~of the inner: glass cylinder or

. residual one that of about 80per
" ¢ent of an initial charge, corre-
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§ Experunental apppratus and :
procedures :

€)) Punﬁcatlon bf‘telltirium snd’ i’h res1dual

The  raw material was obtamed from

Kahlbaum . and punﬁed by fractlonatmg

distillations at '530°C in high -

‘vacuum, repeated three times,*

by the use of an apparatus
shown in Fig, 1. Ondistillation

component such. as selenium
condensed on the higher portion.

escaped out of it and the least
volatile one remained at the
bottom of the cylinder and the E

sponding to the purest metal, |.i
became - deposited - thlckly on |
the middle - portion = of the. :

cylinder. Actually the spectro-. Fig 1
scopic analysis verified that Apparatus for
the ‘trace of selenium could -  distillation.’

completely ‘removed, - and. also- that copper :
‘and:tin 'which: were initially - contained about

510~ gr. and 10~ gr in'a single charge; the

‘former: could be completely discarded after
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~ the second stage of distillation, wh11e the-

latter, irrespective of its small volatlhty, still

continued its contamiyation, 'since \tie cdom: .’
pound Sn-Te distilled, w1thout decomposztxon

together with tellunum @

(i) Preparation of tellurium films.

“The apparatus in which the film specimens
were prepared is a glass bell jar 6f gbout 431

-in ‘capacity which is placed on.a thick hpass
. discal base as sketched in F1g 2.

At the ’-

Fxg 2 Apparatus for m‘epara’tmn of *
.4 specimegn. )

centre of the jar and seme hexght from the '
~ base, a tungsten -Wire heatér woand in‘a -

* form of conical spiral is-held by two bifrdérs

towards the ends of a phir of Bent copper

strips which fufctions simulténedusly as a

current lead to the heater. :And the Tower

 ends of the copper strips themselves tre fixed

SN

v

against ' the brass disk by ‘dint bf insulated
terminals ‘screwed in -through the disk. -In
the conical heater above menticited a small

. poréelain crucible is ihsérted ‘and-a bit of
“ellurium purified-as above s put in it in

order to vaporize out. The -glass and mica
plates on which the metal ‘is'to -be depesited
are held horizontally, abeut 5 cm Hpart right

" above the said crucible, by a specially :de-

"signed holder.

The last ecited holder' is
essentially a flat - heater rwhith fulfils the
reguiremerit of baking out the:glass ard mica

platies ‘at 300°~400°C pridr-te-the metal depo-

. ‘'sition, and it -is a thin sandwitch- type heater
. sedimpéseéd of ‘three-sheets -of - redtanguler (42
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X62'mm) mica plates,--()f which ardund the

’ middle one a nichrome wire of No.32 gauge
! is iound “extending ‘over: the total width at
_every 2.5 mm interval. .

The! bvvacitation of the vaporizing vessel is
pract1sed by a two stage oil diffusion pump
backed by a Cenco-megavac, with a coopera-

‘tion‘6f ¢oco-nut charcoal trap cooled by liquid

air, and thus can attain a vacuum of 10-°*mm
of mercury The surfaces cf glass on which

" the ‘metal was deposited' were thoroughly -
~ cleaned first by boiling in bichromate solution
" #hd then by rinsing with ‘pure benzol.

* then'through a precaution on the thorough
~“evacitation’ in ‘conjunétion with the baking of -
. tha sqbstrate prior to deposition, the repro-

: ducable results were. obtained. :

And

Fig. 3 ) - Fig: 4 '
A scree.n made of aluminium plate of 1 mm
thick .as. illustrated in Fig. 3 was attached
closely in front of the depositing surfaces,
and txhe rdle of two rectangular apertures in
it (C and D). is to restrict the regions of
depesition. Opemng C is for the preparatxon

‘of specimens -under study and two circular
eyelets X, E, on both sides of C are prov1dqd

for the Hall electrodes; and opening D is for
estimating the thickness of a film, at the
jaxtaposition of C, by weighing the ircreased
weight of @ mica lamina with a microbalance.
Furthermore, ‘as ‘the direct contact of a tel-
Jurium:film with the tips of terminal needles,
usually- ‘scratched the ﬁlm and eventually
resulted: mrperfecx contacts, 80 that the por-
tiens enclesed by dotted lires shown in Fig. 3
coprelating to the current (Fi, Fy), potential
(A, B) and Hall ‘potential (EnE») leads, were

previcusly- covered thick by depositing alumi-

nium -br-other metals by evaporatxon through
enother -sereen. In this-connexion, durmg

. pretiminary €xperiments, when tellurium was
‘condensed on a silver electrode film, _the

margin of the overlapped region in contiguous
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sketehed in Fig. 4, and the;substrate exposed.

194931 el
to the tellarium Alm., hecame peeied’ off 48

itgslf: through: thege naked .gaps. proving -the
inadequacy. of silver ms.an-electzode .material.
However, .in crder to expli¢ate the :cause. of
such a curious phenomenen Jike this; it would
be. necessary to examine further with regard

‘to the . various. combmatwns of metallic. .ot

‘seml-metallic deposits and such & study ‘widl
be made, taking aduantage of an-opportusity.
TALu;mmum or lead in -combination with. te}-

lunum did not show such-a- trouble. ;. v
. (iii) Apparatus and, pz:oeeﬁures for -measur-

ing the .electric resistance- and the Hal»l,
potential difference;. .. . .. ‘
~ The- structures of. the specxmen holder, of v

three pairs of electrodes, and of the requisites
for varying the ‘temperature. condition of

the .specimen from +60° to. ~~—195°C are

111ustrated in th 5. As seen in- the ﬁgu;e,

the specxmen holder A consists of two ehonite

plates (56>< 40 mm“) whlch are ﬁxed ‘horizea-

specimen <
“dtect rotte
‘alcohol etc. -
heater
'H, gas
Thermo-coupls .
- Liguid - bu‘3¢&&u‘
Dewar’s vess#l

T m‘nmuncbf;-*.

rocm

_ Fig. 5 Expenmentmg apparatus in vertxcal :
. and horizontal’ sections
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plate on which the metal was deposited is

laid on the upper surface of the lower ebomtef-

plate. Two current’ leads were made, by

pinning copper wires (1 mm dia.). horxzontaﬁ}

against both ends of the filin. by force of
phosphor-bronze sheet springs. Two bther

_pairs of electrode-termmals, B, a pair of whrch

being for the potential leads and the other

~for ‘the Hall potential leads, were pxesse,:i
- until they come. in‘:contact with the:alumi-
hitm electrodes on theTilm detailed above by
virtue ‘of helical .phosphor-bronze hairsprings

Wthh were ercased in respective guide frame
fixed in the upper ebonite plate
" Then the holder was placed in a cylmdrxcal

brass casket and then 1nserted into a Dewar’s
~ vessel, H. - Three pairs of lead wires described

above and a pair for a copperconstantan

thermo-couple, F, were all joined to the upper-

L

most terfinals’ thi’dfigh a thin-walled German o

‘silver tube which connectmguthe aforesaid

casket with the brass cap of Dewar’s vessel

and fermmg a- termmal box at the upper end.
- And then this Dewar’s vessel was introduced

in a magnetlzmg coil of 10cm inside, 2lcm
cutside diameter and 10.5 em- h}gh which gave -
the central ﬁeId strength of 1,9300e at .a
current of 8 amp, ‘The ﬁeld strength was in:
good proportwn to the exciting current and .

its deviation througheut the length of speci-

men was less than 1.per cent. . .

The method for lowering the temperature
of specimen ‘was pract'sed either by intro-
ducing liquid nitrogen directly into the

Dewar’s vessel or by pouring it into a double
 walled jacket, G, attached above the casket

and thereby vcooling pentan or alcohol, C, -

contained in the Dewar's vessel; while for
raising the temperature a current was' trans

‘mitted through & corstantan wire wound en
‘the heater, D, which was placed beneath-the =

casket. Further, air in the casket was replaced

by hydrogen gas introduced through E, with.

a view to umformmg the temperature distri-
‘bution by virtue of the outstanding features

cf hydrogen shown in the thermal conduction

as well asin the less condensible tendency.
Next the electncal,cwcult for the purpose

of measuring the electric resistance, the Hall

potential and the magneto-resistance is 111u—

; strated in Fig. 6. As the electric. current. led -

5
. .

;o

© tally separatmg 6mm each other, the glass -

-

1
~

"A
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Fig 6 Measuring ci,rcuit diagra‘m'

through the specxmen was naturally varied
i "consequence of- the change of *'resistance
due to the effect of" magnetlc field, the follow-

~ ing circuit was ‘used’ inténding" to keep 'the

current constant. -Namely, by connecting ‘the
speamen (ca. 10+ ohms) and a standard resi-
¢tance of 10° ohms'in series- with" ‘the -anode

- . circuit of a pentode UZ: 6C6 applylng 100 volts
- on the screen grid and'450 volts on the anode,

S - thus corresponding to the -operating condition

_that the anode current is nearly in saturation
with respect to the dnode voltage, ‘theni- the
' circuit becomes eguivalent to ‘the circuit as
shown by the broken lirie in Fig. 6; i. e. it
becomes identical eventually with ‘a circuit
: fballasted by more than one megohm and in
* consequence the variation' of the" primary -
current can' be so mich reduced as to be
xmperceptlble notwithstanding ' the consider-
able change of the spec1men s resxstance ThlSv :

AL
wire'.

‘ Heater

Senchl TANUMA and Shotaro TQBISAWA

amount of current was usually fixed at’ be-
tween 0.2 and 0.5 mA by biasing a suitable

_‘tension on the control grid of the pentode

- and it could be increased to as much as 2 mA

in order to raise the sensitivity of the measure-
ment, although the temperature rise of the
specimen due to Joule’s heat is undesirable.

‘Then the potential differences, V, between
- the Hall electrodes, V, between the potential

~ leads, V; between both ends of the standard

~ resistance and V,thé EMF of the thermocouple,

 were succesively measured by a Yokogawas

res:stance _

Precision Type. Potentxometer mvolvmg the

- use ‘of a selector switch.

»

It is naturally expected that the observed

- values .of V,and V, comprise the thermo-

galvanomagnetic’ effects - which were set up:
in the transversal (Ettingshausen effect). and -
the longltudmal ‘direction respectively.* How-

~_ ever, the EMF arising from these accompany-

ing - effects ' was quite small owing to the

- minute ‘heat capacity of the specimen com-

'_pared with that of the substrate glass. Any-
parasxtlc effects other than these two effects,

‘moreover, could be excluded by the light of

- the Amerio’s procedure®; viz., by taking the
- averages of the values, regardmg respectively

to Vyand V,, each. obtamed from the next.
four sets of measurements Whlch pertained
to two directions forward and reverse of the

~. specimen current and further each of them

being ‘combined ‘with two directions of the
exciting current of the magnetxzmg coil.

- Actual performance revealed that no 'appre-

. ciable differences were recogmzed in' the valaes

/ Y “mi”.w' / L

of V;, or V, on ‘reversal of the -specimen

‘current except for certain amounts of differ-

ences on reversal of the - magnetlc ﬁeld

_polarity. -

(iv) Apparatus and procedures for measur-
ing the thermo-EMF :

Al wire.

Cu;renf Coustp

wire %

Constaatn.n
N WLP‘G

“'Fig. Ta: Conetruction: of the L
- 'keater used for measuring
- t¥ermo-EMF. _

. Canstantan

Fxg 7b Arrangement for mea-
suremert ‘of thermo-EMF

L _Al electrode
WU‘B

~Figi Tc bketch of electrode
" contacts at*A and’ B
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' For thé measurement of thermo-EMF of

'rtellurmm film' against alumxmum, ‘a certain :

small temperature gradient was given aldng
- the length of the specimen- described ahove.
by attachmg a heater, firmly by a spring,

 Blectric Reststance, Hall Effsct, Magseto-Resistance and Seebeck Efect. 380

in order to adopt the weight of depomted‘ '
metal as an indicator f the thickness:
d, — A.’[._ .
A.p
in which A means the area of. the ﬁlm, M its

in contact with the glass substrate towards - welgnt and p the usual density of - the metal.

- the opposite side of an end of the specimen.
The heater in question, shaped like that shown

-in Fig. 7a, is made of a copper bobbin, all

surface of which exeept the -contact one with

B glass being glazed and baked with bakelite

_ varnish, and constantan wire of BS No. 40
wound on it in" five ~1ayers non-inductively,
whose resistance: amounting to: 436 ohms.
~‘This heater “developed  a temperature differ-

ence of 3~4" between both ends of a speci-
- men when a current of 20~30 mA was al- .

- lowed to flow."
. . As for two Junctlon pomts to measure the

‘thermo-EMF use were made that the pair of
aluminium electrodes.A and B Wthh were
employed as the potent1a1 leads in resistance
measurement (Fig. 7b); i. e. the said EMF -
caused in the circuit Al-Te film—Al due to -
~the temperature difference; between ‘Aand B
‘was measured by touchmg aluminium wires :
0.3mm in diameter against each aluminium . -
electrode by force of springs. Each tip of

these aluminium wires was rolled flat to

about 0.1 mm thick and joined by aluminium

solder with each tip. of. constantan wires of
BS No. 35 which was ﬂattened to the same
_thickness ;  and in terms- of these two al-
uminium-constantan thermo-couples, the tem-

peratures of two junction  points A and B

- were measured separately. ~

: The relatxon between EMF" of “aluminium-. -
constantan thermo-couple and temperatures B
was calibrated in the range between 30° and.

. —195°C 'in comparing with the lndu:atxon of
‘a’ platinum resistance thermometer which

--was - examined prevrously ‘at several ﬁxed‘

pomts

L Expenmental results

(i) Electrxcal resxstanc., V8. thlckness of
the films. ,

In: comparmg the results, the deﬁmt1on of
the film thlckness is” essential ;
'accurate determination of it is a matter of
consxderable dlfﬁculty

~whilst the

‘Therefore,. for con- ;-
vemence * sake, we shall take the next. quanhty :

‘Provided a film had the same stracture or
equivalent density as that of the bulky metal,
d, would represznt the true thickness of the

film, but usually this is not the real case. By

way of ancther indicator of the thickness, we
shall calculate the next- expression :

~ a.a-
A 7] |
where ¢ is the speclﬁc resxstance of the metal

in bulky state, R the resistance observed for -

the specimen, ¢ the length and & the width. .

If the specific resistance of & film is equal to

o (0.2 2 cm at 20°C for tellurium*), d» would -
give the true thickness of the film, but this

facts

is also not neces:anly in accord w1th the' L

Y
£V}

o |

o®

5
S

T

.

.
o
1= T emmmnr - . .

e ] e, — . i o, i

0 7 27 3 4. 5 .67 3 g
oo N ";M d,(‘u) .

F1g 8 dp/da' ratio plotted agamst dp _
‘ Actual evaluation of d, and" d, with respect

 to the’ tellurium. films at variance with the

‘thickness gave a result as shown in Fig. 8 in
the relation between d,/d, and dp. It shows
that dp/d¢ 6 nearly unity. when dP is less
than l,u, i. e, dyand d, is almost equlvalent
to “edch other. But as the. thickness " d,

~ increases the value of dp/da increases in pro-

“ portion to .d, which fact 1mplys that d, |

. increases not so much as ds, in other. words,

the decrease in.resistance does not run i
" parallel with the increase in- thickness. ,
And the films which ‘belong ta the region

of dds=1 (dp <1p) show a dull metallic

luster, ‘but as the thickness mcreases they

Specxﬁc re91stance of tellurium ‘is generally .
reported (in Gmelin et al.) as 0.2 2cm at 20°%
‘but-the value obtained by us later on as regards”’ .
- the ‘purest metal in bulk is.ca. 0.35 2¢cm.
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Fig. 10 Electric resistance (o) and
Hall coefficient (x) versus tem-
peratures. (de =1 A3 °

show an appearance as if they were covered
with fine sooty black powders. =~
. (i) Electrical resistancss. and . Hall coeffi-
cients vs. temperatures. - ‘
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© 1.30x are given - in Fig. 13.:

—wResistance in fom lom (kQ)

)

w - : OO )
K AR I e vy

F _‘,l::"; 'n" . ) s SIS ‘V"V
x ¢ : - s

[Vol { 1,4 4
‘between -*100° and

‘arfd’ in-Hall coefficient. - o

(iif) Hall coefﬁcxents zS$. th1ckx1esses of the
films.
-~ Hall coeﬁicnents (AH} at roém temperature
measured - with fespect to - ‘the films whose
“thicknesses. being 0.08, 0.20,0.32,0.34, 0.91 and
-Jt appears that
the: Hall -coefficient. becomes smaller as the
film thickness is thinner;
formér quantity is ‘almost in proportion te
the latter one as-may be given by  the next
exmessmn - Ap=52x ds-when d; is measured
in micron. But some deviations from this

relations were observed. for very thin films.

B.GoWe 8
——— T

tr I
L

~60 ~140 -120 100 . ‘lD;. ’60
| ——— Teuperwfure (@]

—Fig 11 Electric resistance (o o) and Hall
‘coefficient (@ x ) versus temperatu"es
(do =0.282)

-‘0 % s 4

. Relations between ' Tresist-

ances and temperatures are
iustrated in Figs. 9~12, the
thicknesses of the films being

respectively; and in Figs. 10~
12 the temperature variations
of the Hall coefficient are also
given. These measurements
were usually started frcm the,
lowest temperature and per-
formed ' by fixing the temi:
perature for a certain period

~ Resistance in EmxTem (k)

of time: whenever ‘necessary “rrz,,;“”";;;‘-““"ﬁ,;a
in the course of the heating.

-stage
At the tempemture range.

A S WP A S 3 Iy i i - 4 s
'—rz’o -/db oo - w6 40 20 e 70 40 60

Fig 12 Electric resistance (o) and Hall coeffizlent (X)
versus teiperatures.

— ‘l"ewhperature (‘C)

. (do =0.087p) -

—-80°Cy: ceftam amounts of
. ifregularities are 'recogmzedv,,bothm resistance

-and further the
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(W) Magneto-re51stances us. temperatures
Denote the increase - -of res1stance R ‘due to
the magnetic field H by 4R, then the follow-
ing relationship could be confirmed. -
: 4R 2
- = BH? o
" The constant B determmed for a film of
0.324 thick at a field strength of 1, 802 Oe is
as follovva ' Table 1
Temp - 15°C - —1365C
R ' 140x10°Q 791x10°2 =
B : 4.19><10"‘* '8.26x.107°
Ag : +135 . +156
(v) Thermo-EMF vs. temperatures.
* Thermo- electric * power of the film ¢f do=.

0.28 against aluminium in the temperature
range bétween +32° and ~170°C is illustrated

in Fig. 14. However;, the data at the range
below —100°C are inevitably less accurate due
to a hxgh resistance cf the film at that range.

It was observed. that ‘the thermo-electric
power is positive throughout the whole range
of temperature but a nearly lirear relation-
~ ship exists between the said power and the

reciprocal of absolute temperature in the.

interval of +32°~ —100°C.

IV. Discussion of the results

Pure tellurium ﬁlin can be enrolled in. an
abnormal impurity semiconductor, since the
Hall coefficient is positive and the tempera-
ture coefficient of resistarce . is négative
throughout the temperature range under in-
vestigation. = Attempt to obtain the ‘energy
differer:.ce between the top of fully eccupied

L

smaller than that of the bulky state.”

"“.f/'sz" T -80 v
— Temperatur‘e’ c)

B

2 temperature

band and the’ upper impurity - level (electrbn '

acceptors) or the empty conduction band ta

which the electrons to be excited did not give
- a ‘consistent result, and it will be reconsidered

basing upon the experimental results ‘With
regard to the bulky tellurium wh1ch
reported in the next paper.

It is recognized that the electric conductxvxty
of ‘an ordinary metal in the film state is

has been generally explained that this effect
is due either to the shortening of the mean

free paths of the conduction electrons by v
collisions with the boundaries of the film or .
to the smallness of the electron concentratwn ;

part1c1pat1ng in the conduction.

© However, as for the film of tellurium the
free electron concentration mlght be ‘con--
s1dered to be rather. larger than that of the
metal in bulk if deduced from the data on

40 0 46

raee

Fig. 14 Thermoelectric power as a furctlon of Lo

There

the Hall coefficient by assuming that ‘the

electron cancentra’uon is inversely . propor-

tional to the Hall coeﬁicxent If this ammp
tion be allowed to be justified, the above,
cited result that the .Hall coefficient increases.

almost in proportion to the film's thicknéss

may alse be explaired by taking account the'
free electrons, which are either accommodzted

in the so-called Tamm’s level® lccalized on

the -surface or freed from. the positively .
charged atcms adsorbed on the surface, in

addition to the ordinary electron concentraticn
pertaining to the conduction in bulky metal,

This hypcthesis, uncér,tain as it is, will alsq, - :
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: be avaﬂable for eXplammg the expenmental

" compressed tellurium specimen is increased

by a factor of ten or more as compared . with
pressure cf 1,000kg/cm?
. powder increased on exposure to air for a

‘:'pe‘ri,od ‘cf a year and that the conductivity
. decreased considerably by momentarily pass-

- _ing an electric current thréugh the powder.
“when it was under pressure in air, in alcohol

and in benzene, which procedure changed the

‘/ ' specimen from a dull gray to a silver brilliance °
. and welded into a rigid compact piece..

~'The present result on thermo-EMF in addi-

- tlon_ shows that the positive hole conduction
is predominant in tellurium film in agreement .

'with the result on Hall coefﬁcnent here we

i should hke to add  that our result at 1ssue

- is very similar to that of ‘Hechberg and

.Sominski® on the thermo-EMF . of selenium

‘in the range between +60° and -120°C.
Summary

(1) Electnc resistance, Hall coefﬁcxent

. ‘magneto-resistance and thermo-EMF are mea- -
- sured Wwith regard to pure tellurium films,

. depos1ted by -evaporation on. glgss plate,
:-over the temperature ran ge between +60° and

. =195°C; the substrates in concern have been g}
ibaked out in the same high vacuum prior to

“the metal deposmon

~~ (2) The electric resistance is measured by
:means of a potentlometer, from the potentlal
«difference. between a  pair of aluminjum

-electrodes deposited on both ends of the sald‘

stellurium film. -
(8 The thickness of a ﬁlm can be estlmated

or from the electric resistance, viz., the former
thickness is given by _dp——_M/A p where M is
+the weight of the depcsit, A its area and p

~the usual density of tellurium, and the latter

-~one is defined by do=0/Rxa/b where o the
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‘ 'txon to dp ‘as dp exceeds thxs 11m1t i. e." the
kresults of . Cartwnght<5> wh1ch showed that _
-'the electric conductivity of the powdered and -

.'1rcnement of do becomes less than that of d,
 as the thickness increases, which fact pre-
Asumably means that the black velvety layer
. ; - on the film -surface would not part:mpate in-
. that of the single crystal under the some
It is also nct incon-
sistent with the other Cartwright’s results,
" showing that the" conductivity of pressed .

electrlc conduction.

- (4) The electric resxstance decreases W1th
the rise of temperature as shown in Figs. 10~
12, wherein the curves show an abrupt descent

at about —100°C. Irreversible phenomena to .

- some.extent were cccasionally observed be-

| , «exther from the ‘weight of the dep031ted metal _

specific resistivity of tellurium in bulk, R the.

.resistance of the film havmg the length a:

.and the width b.. :
~ “When d,/d, is plotted agamst dp, ’
“quotient is nearly unity for dp less than 1

S “'?(4)
the :

:micron while it increases almost in propor- -

BReY
®

-~ (6)

tween the data which ‘whre obtained in'the
course of rising and descendmg temperature

‘conditiors. -

(5) The Hall coefﬁcxent at room. tempera-

ture ir.creases almost in proportxon to the -

thickness of the film asshown in Fig. 13, viz,,

~when the thickness d, is measured in micron

the Hall coefficient is given by An=52Xde.

" The temperature change cf Hall coefficient is

fa1r1y small throughout the' range betWeen
+60° and ~195°C, except an 1rregu1ar change '
at about ~107C. -

. (6) The magneto—resmtance effect at the.
ﬁeld strength cf 1,802 Oe is measured and
obtamed the results shown in Table 1. B

. (?) The thermo-electric: power of a film of
about 0.3 micron thick against alummlum is'

" positive - throughout the temperature range
‘under study and varies as shown bzlow:

Temp. °C +27. -39 —80" —o7

”X 4397 327 +301 +267

- (S)Sorne explanatory disciission was attempt-
‘ed on the mechanism of electrical conduc-

tion in a tellurium film, basing on: the above
described results and those had been obtamed
by Cartwright. :
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