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The influence of hydrostatic pressure up to 10 000 atm on the twelve galvanomagnetic coeffi-
cients at room temperature is investigated. The temperature dependence of the coefficients

is measured (at 293°, 273°, 195°, and 77°K) under atmospheric pressure. It is shown that the
number of carriers is independent of temperature, but that mobility is proportional to

TP (p = 1.3—1.4). The deformation of the electron Fermi surface by pressure is calculated.
It is shown that the carrier concentration decreases under pressure. With increasing pres-

sure the effective-mass anisotropy is enhanced, whereas the tilt of the electron ellipsoids is

diminished by about 7° at 10 000 atm.
1. INTRODUCTION

ANTIMONY crystallizes in a Djq (R3m) rhombo-
hedral structure having two atoms in each unit cell;
this metal has a low density of charge carriers
(~1073 per atom). Arkhipov'!] has shown that the
energy spectrum of this type of metal cannot be
observed by gradually changing lattice separations
and has considered a feasible different procedure.
The degeneracy of the energy spectrum of a highly
symmetric structure can be lifted if some sym-
metry elements disappear, leaving a so-called
distorted structure having parameters very close
to those of the original structure. Abrikosov and
Fal’kovskiy t2] accordingly consider metals of the
Bi type as having a distorted primitive cubic
structure.

The distortion is characterized by the displace-
ment of the central atom through the distance
1/2 — 2u (u = 0.233) and by the change of the corner
angle a from 60° (for the cubic structure) to
57°06.5.13) In hexagonal coordinates this angle
corresponds to the ratio ¢/a = 2.62 instead of
2.45 (\/_6~) for the cube. Sb resembles Bi; the two
elements have almost identical values of u, a, and
c/a.

The general form of the energy spectrum has
been investigated for Bi-type metals; it has been
shown that the electron parts of the Fermi surface
are located along the binary axes, while the hole
part is located at the center of the Brillouin
zone.' 2] The shapes of these parts of the surface
depend on the ratio of the theoretical parameters
and can be very complex as a general rule.

It has been shown by many experimental studies
(in“], for example) that the electron surface of Bi
is approximated well by three ellipsoids, each
having one axis along a binary crystal axis and the
other tilted 6 = 6° from the trigonal axis; the hole
part is approximated by an ellipsoid of revolution
having its principal axis along the trigonal crystal
axis. The carrier concentration in Bi is of the
order of 107 per atom. In Si the carrier concen-
tration is greater by two orders of magnitude and
the electron Fermi surface is well described by
the ellipsoid model (with ~ 36° tilt).L5] The shape
of the hole Fermi surface has still not been deter-
mined conclusively. Data on cyclotron resonance
and oscillatory effects(8] can apparently be accoun-
ted for by the existence of a few hole zones at the
coordinate origin.

The difference between the structure of Sb (or
Bi) and a simple cubic lattice decreases gradually
as the pressure is increased to a high level. It
follows from Bridgman’s measurements of the
linear compressibility of Bi and Sh along the ¢ and
a axes (in hexagonal coordinates) up to 12 000
atm, L) that c¢/a diminishes with increasing pres-
sure, while the angle o approaches 60°, increasing
by 24" at 10 000 atm. In Bi this gradual progress
toward the cubic structure is interrupted by known
transformations, to modification II at 25 400 atm
and to modification IIT at 26 900 atm. Bi is then no
longer a metal with a small carrier concentra-
tion.[8) The x-ray studies of Vereshchagin and
Kabalkinal% have shown that the gradual removal
of the ‘‘distortions’’ in Bi leads to a simple cubic
structure at about 70 000 atm. The reduction of the
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ratio ¢/a was traced up to 50 000 atm; the form of
the pressure dependence of u remains undeter-
mined.

It was shown inl?] that the parameters of the
energy spectrum of carriers in Bi-type metals are
determined from the values of u and ¢/a. It was
the principal purpose of the present work to inves-
tigate the variation of the Sb energy spectrum, ac-
companying a gradual reduction of ¢/a and of the
angle difference 60° —a under high hydrostatic
pressures.

2. EXPERIMENT

Using our previously designed apparatus, 1) we
measured the components of the resistivity tensor
of Sb single crystals in a magnetic field. These
crystals were grown from Su-000 antimony D by
zone melting in a helium atmosphere that reduced
Sb evaporation considerably. Each grown single
crystal was cleaved in the (111) plane and was then
cut with a spark cutter into plates 8—10 mm long
with 0.3 x (1.5—2)-mm? cross sections in direc-
tions permitting the measurement of all resistivity
tensor components in a magnetic field.l1!) The
samples were etched in a FeCl; + HCI + H,O mix-
ture (1 : 3 : 12) before contacts were soldered on
them.? The samples were then mounted in a plas-
tic holder on the face of the pressure-vessel
obturator. This vessel was positioned at the center
of the gap of a magnet that could be rotated hori-
zontally. The samples could therefore be oriented
according to the Hall emf and magnetoresistance
rosettes. The total error incurred in cutting and
orienting was not greater than 2—3°.

The samples were not cemented, but were in-
serted into narrow slots in the holder in order to
obviate any uniaxial stresses resulting from higher
pressures. The rosettes recorded under pressure
showed that the positions of the samples had not
changed; this is also indicated by the complete
reversibility of the pressure-dependent effects.
The pressure dependence of galvanomagnetic ef-
fects was measured at room temperature under
benzine up to 10 000 atm. The temperature depen-
dences of the galvanomagnetic coefficients were
measured without a pressure increase at room
temperature (293°K) in three different media:

DThe original material contained the following certified
percentages of impurities: Sn < 8 x 107%; Cu <3 x 107,
Ag <5x107%; Bi <6 x 107%; Ni <2 x 10™; Pb <2 x 107
As <5 x10™; Fe <4 x 10™,

2)The authors are indebted to T. D. Varfolomeev for grow-
ing and cutting the Sb single crystals.

melting ice (273°K), solid carbon dioxide mixed
with ethyl alcohol (195°K), and liquid nitrogen

(77.3°K). The dc potentiometer circuit used for
these measurements had 3 x 1078V sensitivity.

3. DETERMINATION OF THE RESISTIVITY TEN-
SOR COMPONENTS IN A MAGNETIC FIELD

It follows from symmetry considerations 1!
that Sb has two resistivity components p;; and pgs,
two Hall coefficients R,3; and Ry,3, and eight mag-
netoresistance components A;(pyy,11), Aga(P11,20)s
A13(P11,338)> Ag1(P33,11)s Aaa(Prs,23)s Aa(Pag,23)s
As3(P33,33), and Agp(py3,9)-

To determine Ry and Ryy; the measured values
of the Hall emf E were averaged for two mutually
perpendicular field directions, were divided by the
magnetic field strength H, and were then plotted as
a function of H%. By extrapolating the linear part
of the curve to the ordinate axis we obtain lim(E/H)
for H— 0. Dividing this quantity by the current J
passed through the plate and multiplying by its
thickness t, we obtain the absolute value of Rjjk-

To determine the coefficients Ajj, the mean
difference E(H) — E(0) of potential drops in the
resistance of a crystal was divided by H?; the re-
sult was then plotted as a function of H2. The or-
dinate intercept gives lim {[ E(H) — E(0)]/H?} for
H — 0. Dividing this quantity by J and multiplying
by at/l, where a is the width of the Sb plate and !
is the separation of the potential contacts, we ob-
tain the absolute value of Ajj. The difference be-
tween the values of E(H) — E(0) for two mutually
perpendicular field directions is of the order of
the measurement error.

In determining the pressure dependences of pjj,
Rijk: and Aij, the values of a, t, and I were correc-
ted for the linear compressibility.“] At room
temperature the linear dependences of E/H and
AE/H? on H? continue up to at least 10 kOe; at
77.3°K linear dependence is observed only up to
~ 3 kOe.

4. EXPERIMENTAL RESULTS

Table I shows the measured resistivity tensor
components in a magnetic field at four different
temperatures. The indicated error limits were
calculated from the spread of values for 22 sam-
ples. At room temperature p; and ps3 were meas-
ured for 10 samples; the other coefficients were
measured for four or five samples. Our values of
pii» Rijk, and Ajj were compared with the results
given in[12,13]), Inl12] the crystal plates were cut,
as in our case, from a large single crystal; in(13]
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Table I. Resistivity tensor components in a magnetic field versus

temperature
v Hall coeffi-
5:;15022;?; cients, 10”7 Magnetoresistance components, 10~
lO'spohm-cn; ohm-cm- ohm-cm-kOe -2
T, °K kOe™*
pll Pas - RZ.’!I - Rﬂfl All A:a A31 Al! AM - -Au - Azl - -Alz
293 [22] 4.3 |3.64)2,2 |2,51(19.9| 6.4{13.6| 7.3| 5.2| 2.8| 3.5 1.4
293 [13] 4,43 | 3,46 | 2.05 | 2,34 | 16,5 | 5.1|10.8| 6.6| 2,0{ 1.5| 2.6| 2.1
293 4,36 | 3.62 | 2.46 | 2.54 | 18.2 | 6.1[15,1| 6.5| 2.6| 1.7} 3.0] 2.3
273 3.9213.32|2.48 12,69 |19.7| 6.8{17.1| 6.9| 2,9| 1.9| 3.2} 2.5
195 2.60 | 2.08 | 2.83 | 3.07 | 37.2 |13.9|26.4(12.3| 4.8| 3.1| 5.9| 4.1
77 0.692| 0,557 2.46 | 3.66 {109.5 |46.7|69.5|40.1|17.7|11.7|21.0| 12,3
Error, % |10 15 10 10 10 15 5 |25 |20 |20 |20 20
the samples were grown in the form of rods having wr
the required dimensions and specified orientation. f_"; -
Most of our values lie between the results obtained : l 1 1 [
in the aforesaid two investigations. FIG. 1. Carrier density é ot i 1
Table II shows the temperature dependence of versus temperature. £y
pq; for two samples. The spread of the relative a
values is 2—3%, whereas the absolute values differ & U7z 200 T K K7//4
td

by almost 10%. A similar pattern is observed in
the temperature dependences of all other resistiv-
ity tensor components.

Table II. Resistivity versus
temperature for two Sb

samples
Py, 10-5ohm-cm| ey (T)/py (293 °K)
T, °K
Ne t Ne 2 Ne 1 Ne 2
203 | 4.85 | 4.42 | 1.000 | 1.000
273 | 4.30 | 4.01 | 0.83 | 0.907
195 | 2,84 | 2.67 |0.585 | 0.604
77 10.765 | 0.702 | 0.0158| 0.0159

The resistivity tensor components p, R, and A
in a magnetic field were used to calculate the con-
ductivity tensor components o, P, and B by means
of well-known formulas. '] We know that B ~np.3,
where n is the carrier concentration and u?’ is a
homogeneous third-degree polynomial in the hole
and electron mobility components; these combina-
tions vary for different values of B. The experi-
mental plots of log B vs. log T are straight lines
having almost identical slopes (for all B) lying in
the narrow range 3.9—4.2; i.e., p ~ TP, where
p = 1.3—1.4. Thus all mobility components exhibit
identical temperature dependences. Since o ~nu,
all possible combinations of the form (o 3/B)1/2 ~n
should have an identical temperature dependence.
This has been confirmed experimentally.

Figure 1 shows the dependence on T (averaged
over all samples) of a quantity proportional to the

carrier density n, which is seen to be independent
of T within the experimental spread of values.
This is consistent with Shoenberg’s value of 1300°K
for the electron degeneracy temperature of Sh. L5

Figures 2—4 show the pressure dependences, in
relative units, of pjj, Rijk, and Ajj. In each graph
the different symbols pertain to different samples.
The galvanomagnetic coefficients, such as the re-
sistivities p; and ps3, the Hall coefficients Ry3 and
Ry31, and the transverse magnetoresistances Ay,
and Ay,, exhibit highly anisotropic behavior under
pressure. While the absolute values of the coeffi-
cients have spreads up to 30%, their pressure
dependences are determined with considerably
greater accuracy (2—5%).

. RELATION OF CONDUCTIVITY TENSOR COM-
PONENTS TO ENERGY SPECTRUM PARAM-
ETERS OF Sb

To calculate the conductivity tensor components
of Sb we represented these, as is customary, in
terms of the mobilities pi in the directions of the
ellipsoidal principal axes. Also uj = eTi/mj, where
Ti and mj are the components of the relaxation
time and effective mass tensors, respectively.

We shall hereafter use the method proposed
in{14) . If the hole Fermi surface of Bi-type metals
has the symmetry elements derived from the theory
of Abrikosov and Fal’kovskiil?) (the k, axis is the
axis of rotation and the kxOky plane is a mirror
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plane), then only the electron mobilities appear in

the conductivity tensor components Bgs, Byy, and By,.

For an arbitrary magnetic field along the tri-
gonal axis direction the expression for the conduc-
tivity is

Hy 1
S—— H2 (1)
033(0) — 033 (H3) Bss( T Palls?),
where
Hg Hg2

[Aoss(Hs) | 1/pas(0)— 1/pss(Hs) (1a)

The formula for the coefficient B33 contains only
the parameters of the electron Fermi surface.

jl i=J
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FIG. 5. Hi/Ao;; versus magnetic field.

Figure 5 shows the dependence of H/Acj4(H;) on
H at 77.3°K up to 12 kOe. The linearity with
respect to H? is maintained in magnetic fields
considerably higher than the saturation field. An
analogous graph is shown for the longitudinal mag-
netoresistance along the binary axis; linearity with
respect to H? appears here also in the entire mag-
netic field range. This shows that within the limits
of experimental error a valid formula for oy (H) is
analogous to (1):

Hz2 1
= Hy?), (2)
|A011(H1) ] Bu( + ﬁ“ ! )
where
Hz2 H2

[Aou(H) | 1/pu(0)— 1/pu (Hy)

(2a)

The experimentally determined equation (2) can
be accounted for by one of the following hypotheses:
1) Within the limits of experimental accuracy By
and B; depend only on the parameters of the elec-
tron Fermi surface; 2) the saturation fields for
electrons and poles coincide accidentally. If the
first of these two hypotheses is correct, the follow-
ing relationship exists between the components By,
Bss, By, and By,

4BuBio (3)
333 ’

2By = By +

here By; is determined by quantities depending only
on the parameters of the electron Fermi surface.
Within experimental accuracy limits (3) is well
obeyed at all temperatures and pressures. The
experimental pressure dependences of 84y and 33
are shown in Fig. 6. We shall hereafter consider
only the influence of pressure on the parameters
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of the electron Fermi surface, since no generally
accepted model of the hole surface exists.

6. CALCULATION OF PRESSURE DEPENDENCE
OF THE ELECTRONIC PARAMETERS

The six galvanomagnetic coefficients Byy, By,
Bss, By, B33, and B4y are given in terms of the
parameters of the electron Fermi surface as
follows:

B3z = (ne/ c?)a?buy (us — pe2)?,
By = (ne[8¢c?) [a?pz (1 — ps)?
+ b2us(ps — p2)? 4 3a2bus (ns — p2)?],

Bi, = (ne [ 4c*)ab(ps — p2) (a®mpe + b2uaps — papts),

By, = (ne [ 4c?)ab(us — pe) (1 — aPps — b2pe),

Bss = wi(aPus + b2ue) / c?,

B = [3m(a®uz + b2us) + paps] / c2 (4)

Here c is the velocity of light, e is the electronic
charge, uj are the mobility tensor components along
the principal axes of the ellipsoid, n is the carrier
density, a = sin 0, and b = cos 0 (where 6 is the
rotation angle of the ellipsoid around the trigonal
axis).

Because of the relation (3), five independent
equations exist for determining the five electron
parameters py, Uy, U3, 0, and n. The algebraic solu-
tion of this system of equations is given in the
Appendix. The absolute parameters determined in
this way are insufficiently reliable, because they
represent differences between two large numbers
(see the expression for yﬁ in the Appendix), and are
strongly affected by the spread of the experimental
galvanomagnetic coefficients. 3 However, the

3)Zitter has [Eointed out the analogous instability of the
solutions for Bi.[*s]
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pressure dependence of the spectral parameters
is less sensitive to this instability and is deter-
mined essentially by the pressure dependence of
the galvanomagnetic coefficients rather than by the
absolute values of the latter.

Columns 4—8 of Table III give, in relative units,
the pressure dependences of the electron parame-
ters py, Wy, 43, 6, and n up to 10 000 atm. However,
it must be remembered that in this calculation
since the absolute value of u, is small its pressure
dependence is subject to the greatest error.

Data on cyclotron resonance and other effects
int46) show that m, > m,, m;. Since large aniso-
tropy of the relaxation time is not expected in Sb,
this inequality is apparently maintained for the
mobilities and p, < uy, u3. Therefore an approxi-
mate solution of the system (4) can be obtained by
setting u, = 0. In this case the expressions for the
parameters are simplified and their pressure de-
pendences are derived explicitly from the pressure
dependences of the conductivity tensor components
(see the Appendix). The number of required
parameters is reduced to four, so that one of the
equations can be used to check the correctness of
the solution.

We take as our initial terms those components
of the conductivity tensor that are clearly deter-
mined from the parameters of the electron Fermi
surface (Bss, B33, Byy, and Byy). Columns 9—12 of
Table III give the calculated pressure dependences
of py, us, 6, and n; columns 13 and 14 give, as a
check, the pressure dependences of By; and 3 that
were calculated therefrom. The good agreement
with experiment (see columns 2 and 3 of Table III)
is further evidence that the longitudinal magneto-
resistance along the binary axis depends only on
the parameters of the electron Fermi surface.

7. CONCLUSION

When the results of the two variants of the cal-
culation are compared we find that the pressure
dependences of uy, 43, and tan 6 have been deter-
mined relatively reliably, while the pressure de-
pendences of u, and n are subject to large errors.
In any event, these calculations furnish a qualita-
tive picture of the pressure dependence of the
electron Fermi surface for Sb.

Figure 7 shows the dependence of the electron
parameters on the ratio ¢/a and on pressure up to
10 000 atm for solution I. It is seen that u, increa-
ses slightly, u; decreases slightly, and u, is sub-
ject to a relatively large decrease. If we neglect
the pressure dependence of the relaxation time 7y,
we can use the pressure dependence of pj to evalu-
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Table III. Pressure dependence of relative parameters of Sb
electron Fermi surface

Experimental Solution I (i, # 0) Solution II (i, = 0)
P, atm | By, (p)| Bu () [ b1 (P)| 12 (P)| 1a (P)[tE O ()| ™ (P)| 11 (D)| 1 (P)|tG O (P)| m (D) | Bu (P)| Bu (P
Byy (0)f B (0) | 11 (0)] 2 (0)] ps (0)|tg 8 (0)| m (0)] ps (0)] ps (0)[tg O (0)| m (0) | By (0)] Bu (0)
1 2 3 4 5 6 7 8 9 10 1 12 13 14
1 1,000 1.000 (1,000]1,000{1,000| 1,000 |1.0001.000{1,000{1.000 [1.000 | 1.000 | 1,000
2000 |0,952/1.000|1,011/0,921]0.996| 0.964% |0.889/1.0030.986| 0,975 | 0,972 0.951 | 0.993
4000 |0,904]1.000 |1.021/0.849/0.991| 0.945|0.801|1,011]0.969|0,947 | 0.941 | 0.904 | 0.990
6000 | 0.856{ 1,000 |1,028/0.781(0.987|0.915 [0.715(1.023|0.957/0.915|0.899 | 0.854 | 0.995
8000 | 0.808| 1,000 [1.0350.7220,982|0.874 [0.650|1.039|0.953| 0.875 | 0.841 0,799 | 1.014
40000 |0,760{1.000 |1.038/0,671]0.978| 0,826 |0,595/1.060]|0.960| 0,827 | 0,764 0.740 | 1.052
- A/ Zlﬁﬁc‘/a plotted with respect to the crystallographic axes

44

a 1 |
/ 7] 0

p, atm

FIG. 7. Parameters of the electron Fermi surface of Sb
versus pressure and ¢/a. 1 — p,; 2 — py; 3 — tan (60° —a),
where a is the rhombohedral angle; 4 — tan 0; 5 — p,; 6 —n.

ate the pressure dependence of the effective mass.
For Sb the effective mass ratios are m; : my : mg
=1:28.8: 1.34;/5) at 10 000 atm these ratios
become 1 : 44.5: 1.42. The electron ellipsoids
are therefore greatly extended in the directions of
their long axes (as in[gj). The number of carriers
is reduced by 20—40%; this follows qualitatively
from the fact that all conductivity tensor compon-
ents, without exception, decrease at higher pres-
sures.

It must be mentioned that the carrier density
also decreases in Bi with increasing pressure.[Bj
Figure 8 represents an electron ellipsoid of Sb

Wi

FIG. 8. Deformation of the electron Fermi surface of Sb
under pressure according to solution I in Table III. The scale
of the long ellipsoidal axis has been reduced by a factor of
three. The continuous ellipsoid pertains to 1 atm; the dashed
ellipsoid pertains to 10 000 atm.

for 1 atm and 10 000 atm according to solution I of
Table III.

The most interesting result is the decreasing
tilt of the ellipsoid under increasing pressure.
This effect can be associated with direct experi-
mental data, since for p, = 0 we obtain tan 0
= Byy/4Byy = (3Bg3/4B 1)/

Figure 9 shows the pressure dependence of
Bgs/4Byy = Ag3py1/4p33A4; in this connection it is
important to note that Aj; and A, were obtained
for the same samples. Figure 7 also shows the
pressure dependence of tan(60° — ) for Sh, and
the almost identical dependence of tan 0.

~

B33 (p)/4B4a(p)
Ba3 (0)/4B4,(0)
|
[ ]
o

K

!
/2 5000 10000

p, atm

FIG. 9. Pressure dependence of (B,;/4B,,) = tan 6.

xS
™

The x-ray patterns obtained in[%) show that at
70 000 atm Sh has a simple cubic structure. It has
been shown int!®J on the basis of simple considera-
tions that Sb with this structure should have the
same carrier density as a normal metal. The
energy spectrum of a normal metal cannot be
derived from the known spectrum of Sb (which has
a low carrier density) by gradually changing the
latter, especially since our work has shown that
the carrier density decreases appreciably up to
10 000 atm. To account for the transformation we
must continue the measurements up to more than
30 000 atm, where, as Bridgman has shown, '™ the
resistance is considerably reduced.

At the present time the shape of the hole Fermi
surface of Sb is being discussed vigorously on the
basis of new measurements. We hope that in the
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near future we shall have a complete picture of the
pressure dependence of the Sb Fermi surface
based on the measurements described here.

The authors wish to thank L. F. Vereshchagin
for his continued interest, and R. G. Arkhipov and
S. S. Kabalkin for valuable discussions.

APPENDIX

The solution of (4) can be obtained most easily
in terms of the mobility tensor components using
coordinates associated with the crystallographic

axes:
mn 00
Yi = < 0 T2 ’“) (5)
0 T2 713

Since the equations of (4) are subject to the rela-
tion (3), we select the following five basic coeffi-
cients: Bgs, Byy, Byy, B33, and 84;,. For yi and the
density n we then easily obtain

vt =" c[{BuBs— BasBs) / (3B1 — 4) 1",
vs = [(4B1 — 5)yi + v21 / By,

vi2 = (3v1 4 v2)vs — 4c?Bus,

v2 = cPss / y1,

n = c2Ba3 [ eyiyi; (I1.1)
where
By = 2By | Bs;, Bi= [Bs(B,— 1)/ B2 (6)

Wehave the following relations to the mobility ten-
sor components in the ellipsoidal principal axes:

mz, 3 = 2{(v2 + vs) == [(vs — v1)% + 4v2]"};
tg 20 = 2vi/ {ys — v2). (I1.2)*

w = Y1,

We note that the solutions in the y representa-
tion (II.1) are unique if the mobilities are defined
as positive (as is customary). The solutions (II.2)
are not unique, as can be seen from the equations
of (4), since the latter are invariant with respect
to the simultaneous substitutions u, == p3 and
6 — (v/2 — ). This invariance belongs in general
to all equations for ojj, Pjjk, and Bjj. For this
reason the assumption u, = 0 not only simplifies
the equations, but also leads to what we may call
the ‘‘physical solution’’ of the equations containing
ti. In this approximation we obtain immediately

tg © = (3Pss/ 4Bu) "2 = Ba3 [ 4B,
W = CBoﬁzsl/’,
ws = 0(3[333 -+ 4511) /3Bo,

n = 3B3:B, [ 4ecPui (Bss) ',

By = (SBu/B33 — 3)%'. (11.3)

Thus, in the approximation u, = 0, the relative

*tg = tan.

pressure dependence of tan 6 depends exclusively
on the relative dependences of the galvanomagnetic
coefficients. The other parameters, taking 3833

+ 4B, = 4B, sec’ 6, depend on the absolute galvano-
magnetic coefficients only through the expression
(8By;/Bgs — 3)1/2. If +20% accuracy of the absolute
values of By and By; is assumed, at 10 000 atm

this factor leads to at most +2% uncertainty for u4,
K3, and n.

It should also be noted that the galvanomagnetic
coefficients B,, and By, critically affect the sign of
the angle 6. Negative values of these coefficients
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