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ABOUT UNUSUAL ANGLE DEPENDENCE OF HALL’S COEFFICIENT IN GaSb -
V2Gas EUTECTIC COMPOSITION FROM THE ZADEH’S
“FUZZINESS” POINT OF VIEW
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In the different cases of directions of current I, magnetic field H and metal inclusions X, JI X L H, J L X H, J L
X L H, the Hall’s effect in InSb - NiSb and GaSbh — V2Gas eutectic compositions has been investigated. It has been shown in
the case J L X L H the maximum of Hall’s electromotive force € is being observed when the direction of magnetic field and
the straight line passing through the contacts coincide. This is due to the strong anisotropy of GaSh — V2Gas material.
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INTRODUCTION

The eutectic compositions InSb-NiSb and GaSb-
V,Gas come out when NiSb is 1,8% in InSb-NiSh
alloy and GaSb is 4,4 % in GaSh-V.Gas alloy. The
samples are crystallized by the Bridgman method with
velocity v = 6sm / hour.

The metallographic investigations of these
samples by MIM-81 microscopy have shown metal
phase NiSb is as short needles but V,Gas is as long
shaft (fig.1 and 2).

In this our paper we have investigated the
dependence of Hall’s coefficient on angle ¢ between
direction of magnetic field H and axis Z passing
through the contacts of InSb-NiSb and GaSb-V.Gas
samples.

EXPERIMENTAL AND DISCUSSION OF
THE RESULTS

It is well known the Hall’s effect is the
transverse  effect. The maximum of Holl’s
electromotive force ¢ is observed when ¢p=90°. When
»=0°, the £=0.

Our investigations have shown in the InSb-NiSb
eutecticinallcases/J I X LH, JLXIH J1LXL1H
it was carried out (fig.2), i.e the normal behavior of
Hall’s coefficient.

But in GaSh-V,Gas eutectic incase ] LX L H
we have observed opposite phenomenon, i. e. when
»=90°, the ¢=0 (fig.3). Let’s explain this anomaly.

At preparing samples, during their longitudinal
and transverse cutting and grinding it is possible non
depending from us the mistakes 0=1-5° Therefore,
the cases JIXLH J1LXIH JLXLH take
places with an error 4.

The dependence R(¢) = Rpq, Sin @ shows the
Hall’s effect, because when ¢=90°, the coefficient
R(®) = Ryax » when ¢= 0°, the R(¢)=0.
Considering the § it can be written:

R(®) = Rpax = Rmax SiNcoss + Ry, SinScosg .

The R(¢) is decomposed into 2 members which
differently depend on angle ¢.

Fig.1. The sort needles in InSh-NiSh and long wires in GaSh-V2Gas eutectic compositions.
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Fig. 2. Normal dependence of the Hall’s coefficient on angle inthecases J | X L HandJ L X || H .

Fig.3. In the GaSh-V2Gas eutectic the unusual
dependence of the Hall’s coefficient on angle in
thecase J LX L H

The member R, Sin¢ cos§ grows with
growth ¢. When ¢=90° it equals to R,,,, cos §. When
¢ = 0° it equals to 0, i.e., its behavior is the usual.
Let’s call it the usual Hall’s coefficient A.

A =R, Sin @ cosd .

The second member R,,,,sindcose , opposite,
decreases with growth angle ¢. When ¢=90° it equals
to 0. When ¢ = 0° it equals to R4, Sind, i.e., its
behavior B = R, 4, cos@ sin§ .
Thus, the coefficient of Hall R(¢) is the sum of
usual and closing coefficients.
R(p)=A+B @
When 6=0, R(p) =A, i.e., the usual Hall’s
coefficient. It takes place in the isotropic materials

because there is no conception of the error 6. Here we
would like to see the conception of the error ¢ and
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connect it with fuzziness of Lutfi Zadeh [4]. The error
o0 is little and it can be saying the ¢ is the least. We
even can say that 6=0. Then sin 0=0 and B=0. In this
case we say that we have deal with homogeny material
where there no a conception of 6. But we have been
investigating the anisotropic materials InSb-NiSb and
GaSh-V2Ga5 and therefore 6 #£0°. Here we have deal
with the “fuzziness” medium inside our samples
which can be by Zadeh’s fuzzy logic and fuzzy sets

[5].
At first, let’s consider & on the plane I and Z,
ie,J Il X, JLX(fig.4).

O (R [y

Fig. 4. The angle 6 on the (J, Z) plane.

Magnetic field is not considered by us now. It is
perpendicular to the plane (I, Z). Let’s choose the
current | as the direction of indication of § in these
two cases. In the caseJ Il X, 6§ =& , but in the
case J L X,6 =6 +90°.

Thus, inthe case J | X, B = Ryqx COS @ Sin 6,
in the case | L X, B = R4 cos @ sin(6 +90) =
R pax COSQ COSE .

As we see, in the closing Hall’s coefficient B the
Rinax cos@ in the case J || X multiplies on sin &, but
the case J L X multiplieson cosé. Wenote 6 =1 -
5°. Therefore, sin 6 —0 and B=0 in the case J || X, but
cos 0 —1 and B=R,,,4, cos incase L X .

Let’s substitute this value in formula (1).
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B=0, R(p) =A+B =A=R,4sing, in the
case J I X and B = Rpq cos@p , R(p) =A+B =
Roax Sin@ + R, cosp inthecase | L X.

Thus, inthecase J Il X, R(p) = A —the usual
dependence.

-
-

Fig.5. AllcasesJ I X LH, JLXIIH JLXL1H

But inthe case JLX, R(p)+A - the
unusual dependence.

The case J L X are realized intwo cases J L X ||
H and J L X 1 H. Let’s consider the angle ¢ on the
plane of magnetic field and axis Z. Jn the fig. 4 we
exchange | on H. All our conclusions are true for this
case too.

B=0, R(p) =A+ B =A=R,,sing, in the
case H |l X - the usual dependence and

B = Rygcco0s@ R(p) =A+B =
Roax Sin@ + R, cosp in the case H | X - the
unusual dependence.

Uniting both consideration on the planes (I, Z)
and (H, Z) we cross over into the space (I, Z, H)
(fig.5).

We have seen in the case J L X L H there is
unusual dependence of the Hall’s coefficient on angle,
i.e., R(p)=Rsing +Rcosp. But why it is
observed only in the GaSbh-V.Gas eutectic
compositions because of the metallic inclusions V,Gas
are as long “wires” which close Hall’s voltage on
contacts, Vx=0 when ¢=90°. But in NiSb-GaSh the
inclusions NiSb are short needles which cannot close
Hall’s voltage.

CONCLUSION

Is the Hall’s effect wrong law of nature? It is not
true. The Hall’s effect is absolute truth showing
physical law in nature in any situation. The observed
by us unusual behavior of Hall's effect due to the
geometry of the directions of current, magnetic field
and matal inclusins. It is "geometric™ effect. We could
understand it due to the conception of “fuzziness” of
Lutfi Zadeh too.
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ZADONIN “QEYRIi-SOLIS” NOQTEYIi-NOZORINDON GaSb - V:Gas EVTEKTIKASINDA HALL
OMSALININ QEYRi-ADi BUCAQ ASILILIGI

| coroyaninin istiqgamotlorinin, H magnit sahasinin vo X, metal daxilolmalarmmn miixtalif JIIXLH, JLX|IH, JLX1H
hallarda InSb-NiSb n GaSb - V2Gas evtektik kompozisiyalarinda Hall effekti todqiq edilmigdir. JLXLH halda, magnit
sahasinin istigamati vo kontaktlardan kegon diiz xatt tist-iisto diisdiikds Hall elektrharakat qiivvasinin € maksimumu miisahido
edilir. Bu, GaSh — V2Gas materialinin giiclii anizotropiyast ilo baglidir.

J.A. Ucaesa, I''l1. UcakoB, M.I'. Ka3pimoB

O HEOBBIYHOMH YIJIOBOM 3ABUCUMOCTH KOY®PPUIIUEHTA XOJLJIA B 9BTEKTUKE
GaSb - V2Gas C TOUKHU 3PEHUSA «<HEYOTKOCTHU» 3AJIE

B pazmuunHbIX ciiydyasx HampaBieHHd Toka |, MmarauTHOTO ToNs H M Mertammyeckux Briarodennid X, JIXLH, JLX|IH,

JLX1H uccnenosan adpdexr Xomra B aBrexTraecknx kommnosumnusax InSb-NiSb u GaSb - V2Gas. ITokazano, 4to B ciiydae

JLX1H makcuMyM 37eKTpOABMIKYIIEH cuiibl Xojula € HaOMromaeTcs MpH COBMAJCHUH HANpaBJICHUS MAarHUTHOTO MOJI U
HPSIMO#, TIPOXOJIIIIEH Yepe3 KOHTAKThL. DTO CBA3aHO ¢ CHIIbHOW aHM30Tponueit marepuaia GaSh — V2Gas.



