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drift spceds are shown in Fig. 1. The drift speeds
by the barium relcase cxperiment on two evening
flights were around 90-100 m/s towerds west and this
is shown by the big filled circle in tte figure with arrow
in time axis showing tte lzunch time. Similarly the
drift speed in the morning flight wgs about 80 m/s
towards eest and this is again denoted by big filled
circle. It is clear that tte E-W drift speeds doter-
minad by the two diffcrent techniques match very well
within the limits ol experimental errors,
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Fig. 1. F-region drift spced by spaced receiver
experiment compared with the drift spoed by berivm
release experiment, both experiments condvcted aft

Thumba,

Drift measurements by spaced receiver technique
have been compared with various otter independent
months in the last decade following the doubis ex-
pressed on the interpretation of spaced receiver experi-
ments. These include winds by meteor radar in D-
region®?® and in E-region®%, winds by rockets in E-
region by falling sphere method’® and in E-region by
lithium trail method!, drift in F-region by incoherent
scafter method!®, in E-region al electrojet latitudes by
VHFE backscatter doppler shift method!s, winds in
troposphere by radiosonde™ and with space craft
measurements of solar wind {bcing compzred with
spaced IPS methodps, All these comperisons have
established spzced receiver technique 2s a simple and
potential radio remote probing mcthod of studying
dynamics in turbulent media (neutral as welles ionized).

Sincere thanks are due to Prof, K. R. Ramanathan
and late Prof. V. A, Serebbei for encouragenient 2nd
facititics towards cstablishing loncspheric drift station
at Thumba, to Prof, R. G. Rastogi for his guidence
and supervision of thke ectivitics of the ionospreric
drift group at PRL and to Dr. R. K, Misra for telp
in making these drift observations,

Physical Rescarch Laboratory,
Ahmedabad 380 009,
August 6, 1979,

H, CHANDR{L

g el P kel M ==plf

1. Hacrendel, G., Solar Terrestrial Plys,, Leningred,
1970,

2. Balsley, B, B., J., Atoms. Terr, Phys,, 1973, 358,
1035,

Curr. Sci,—5

Letters to the Editor

1069

3. Misra, R.K.and Rastogi, R. G., /. Jusl. Telecom.
Engrs,, 1971, 17, 400

4. Skinner, N, J., Hope, J. and Wright, R. W.,
Nature, 195, 182, 1363,

Knecht, R. W., Ipid., 1960, 187, 927.

6. Calvert, W, and Colen, R., J. Geophys. Res.,
1961, 66, 3125,

Mitra, S. N, Proc I L. EE, 1949, p-1I] 96, 44].

St;?;s, T. Y., J. Atmos, Terr. Phys., 1973, 38,

9. Stubbs, T. ), and Vincent, R, A., Aust. J. Plys.,
1973, 26, 645,

Lysenko, I, A, Portnya gin yu, I., Sprenger, K.,
Greisiger, K, M, and Schminder, R, J. Atmos,
Terr, Phys., 1972, 34, 1435,

11. Folgate, D. G., Hunter, A, N, Kingsley, S. P,
and Muller, H. G., Planet. Space Sci., 1975,
23, 389,

Wright, J. W, Glass, M. 2nd Spizzichini, A
J. Atmos, Terr. Phys., 1976, 38, 713,

13. Vincent, R, A., Stubbs, T, J., Pearson, P. H. Q,

Lloyd, K. H. 2nd Low, C. H., Ibid., 1977, 39,
813

g

O ]

10,

12,

*)

14, Ohyama, H., Nakashima, S., Neksjima, M. and
Kamishikiry, O., Rev. Radio Res, Labs., 1974,
20, 419,

15. Wright, J. W., Amayenc, P, and Vasseur, G.,
J. Atmos. Terr, Phys.,, 1970, 38, 731.

16. Crochet, M., Tabbagh, J. and Masicsse, N.,
Ibid., 1977, 39, 463,

17. Rottgsr, J. and Vincent, R, A, Geophys. Res,

Lerntg,, 1978, §, 917.
Coles, W, A., Space Science Reviews, 1978, 21,
411,

18.

Bl ——

DEVIATIONS FROM KOHLER’S RULE IN
FERROMAGNETIC IRON

Introduction

THe study of megneforesistance (MR) of metals
onc of tre important methods used to explore treir
clectronic structure and the scattering precesses of
iFeir current cerriers, It is customary to plof the
Koblor diegram in order to compare tke ficld depen-
dence of MR of difterent purity semples of the < Me
mela! or of different metals. The Kchler's plot iy
based on Kebler's rule,

A ,
[ ~ F (B/p,) - [p(B) — f’u]J"u

7y

i, the frectional sncrease i resistance h p"}l._: i‘ﬂ iIre
mapnctic induction B of a specumen of 1osistivity 2,
ot zoro indrction is a function only of the parometer
B/p,. The function F depends on the relative gricu*
ation of B and the measuring curtent J, and if 1he
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speaimen i> a single crystal, on the cyrstal ovientation,
Chamber! has discussed the validity of the Kohler's
rule and suggzosted that the Kohler's rule 1s valid
provided thet a relexation time approximation can
be made. that changes in p, ghve T1se 10 neghigibly small
changes in electron band structure detasls and finally
that changes in p, result enly in changes in the magni-
tude of the relaxation time 7 and not in the form of
dependence on A, 1t is important io mnoie that the
Kohler's rule i not valid in metals eahibiting magnetic
breakdown (MB) eifect since the effective relaxation
time of the carrwers becomes ficld dependent and
hence Iy no longer proportional to p,,

There have been polycrystal magnetoresistance
results for Ni®® and Fe' based atloys with a view
to studying the validity of Kohler's rule, From the
study of scattering-center effects in the MR of Ni it
has been concluded that the form of the Kohlet’s
function F depends on the dominant scattering center,
i.e., the form of 7 (L) corresponding io two different
scattering centers gives rise to two differing form of
the function F win the Kohler’s rule. The results on
iron samples doped with different amounts of Co
and Cr impurities also show that the form of the
Kohler’s function depends on the type of scattering
center.

In the present paper Kohler’s rule is studied in
iron whiskers at high magnetic fields. The purpose
s to understand the role of electron scattering processes
and magnetic breakdown field in MR and to see what
addtional insight one gets from nmecasurements on

single crystals,

Experimental Details and Results

High purity iron whiskers {(RRR 700 to 7000) were
grown by Bergman technique, Most of the iron
whiskers were Single crystals with their crystailo-
graphic axis along (100) and {111). We have used
the standard 4-terminal DC method to plot MR aniso-
tropy curves. Superconducting magnetic fields up
to 10% kG was used for these measurements. The
details of experimental measuremenis can be found

elsewhere®®,

The reduced Kohler plots for different purity (100)
and {111) whiskers are shown in Fig. 1 (a) and (b)
respectively. These plots are based on ithe ficld
dependence of the MR along the deep minima, ie.,
for B [[[010] and in (100) and for B || [110] and in
(100). The data for (100) and (111) whiskers lies on
the same curve for high purity whiskers but deviate
considerably for the low purtly whiskers,

Discussion

The observed deviations from Xohler's rule can
be due to the presence of MB, the samplés of diffe-
rent purity containing different kinds of impurities
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FiG. 1, Kohler plot for the transverse magneto-
resistance of iron whiskers with field directed along
the -deepest minima of the magnetoresistance aniso-
tropy curve, The value of RRR is given next to the
¢urve or each sample : (a) (100} whiskers; (&) (111)

whiskers.

as seen in the case of polycrystalline samples, or each
low purity samples may be containing different kinds
of impurities ,n comparable concentrations, Also
there is the possibility of field dependent scattering
processes such as those associated with tocalized
magnetic moment, which may also give rise to
deviations from Kohler’s rule,

In our san:tples Mn was the major source of impurity,
So the observed deviation from Kohler's rule cannot
be ascribed to the different types of impurities in the
different tow purity samples.

The calculations of Falicov and Sievert’ show that
in the presence of MB the resistivity tensor as a func-
tion of w, T (v, is the cyclotron frequency) does not
scale with the parameter wyt (00, is the frequency
asssclated with the MB field). This gives rise to a
dependence of the shape of the curves on the purity
of the sample. The parameter w, = for different purity
samples (with the same kind of impurity) can be
different due to either different values o, t or both,
The speculation of w, being different for different
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purity samples is based on the possibility of modi-
fication of breakdown field in the presence of strong
scattering. This effect of modification of break-
down field in the presence of strong stattering has
been investigated recently” in ,Zn based alloys ard
it has beenp concluded that the preserce of strong
scattering appreziably modifies the magnitude of tbe
breakdown field. Tn view of this we helieve that
the dependence of the shape of the curves on the
purity of the samples may be due to different values
of w,T. A more detailed theory of MR of ferro-
magnetic metals which in¢cludes the cficct of scattering
on MB is being worked out, On the experimental
side more experiments on single crystals of ferro-
magnetic metals containing controlled corcentrations
of different kinds of impurities is necessary, Then the
deviations from Kohler's rule may well yield useful
information on the role of electron scattering processes
and MB in transport properties,

The experimental work of ibis note was carried out
at the Department of Physics, University of Toronto
Canada, and forms part of the Ph.D, thesis of MAA,
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PRELIMINARY X-RAY STUDIES ON
N-ACETYLGLYCYL-L-LYSINE METHYL ESTER
" ACETATE, L-ARGININE L-ASPARTATE
AND L-ORNITHINE L-ASPARTAIEL

OxE approach to the sludy, at the atonuc resolution,
af the gecomelrical features of the non-covatent inter-
actidns important in 'the structure, assembly and
funciion of protcins is through’ the preparation and
x~rdy analysw of crystajling complones involving amino
acids and short peptides among themselves as well
as with other moleculex, As a part of v o progromme
of structural favestigations on  such complexeshs?,
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we report here the preliminary x-ray studies oh the
crystals of N-zcetylglycyl-L-lysine mett yl ester scetzte

(NAGLA), L-arginine L-aspartate snd L-ctnithine
L-aspartate,

Samples of the three complexes were commercially
available from Sigma Chemicals, US.A. NAGLA
was crystallized by the slow evaporation of 2 soluticn
in methanol whereas the crystals of arginine 2sparisie
m::d. ornithine aspartate were grown by liquid diffusion
wﬁ1th water as the solvent and n-propanol as the preci-
pitant. Tke space group and the unit cell dimensions
were determined from x-ray diffraction photographs and
subsequently refined on a four-circle CAD-4 diffracto-
meter, The densities of the crystals were ¢etermined
by flotation in a mixture of benzene and carben tetra-

?hlt}fifﬁ, The crystal data and the densitics are given
i Table 1,

TaBLE |
Crystal data

NAGLA L-arginine L-ornithine
L-aspartate L-aspartate

Space group P22:2, P2 Pl
ain A 5-511(2) 5-5102) 4-718 (1)
bin A 14-558 (4) 8-438 (4) 11-181 (2}
¢in A 21109 (4) 15-265(9) 12653 (2)
« 1n degrees - .o 102-8 (1)
# in degrees S$7-9 (1) 100-7(1)
p in degrees .. 77-3 (1)
No. of formula wts.

in the unit cell 4 2 2
Measured density in

gm/cc 1:246 (8) 1'467(8) 1-446(8)

No. of solvent
(water) molecules

in the unit cell s ‘e 1
Calculated density in
gn/cc 1:252 1:452 1:450
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The structure analysis of the complenes is in progiess,
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