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In the field of structural research of metallic TgoMao-
glasses (T=TFe, Co, Ni; M=B, P) at the moment large
interest exists in the determination of the so called partial
structure factors Spn, especially of the structure factor
Swmm which is determined by the arrangement of the met-
alloid atoms. Since the mathematical evaluation of Smm
from three measured total structur factors is rather un-
certain, in [1] a method was proposed for the direct measur-
ing of Sgp in NigiBig, the experimental realization of
which will be reported in the present paper.

Specimen Preparation

Using the boron isotope 11B (scattering length
by1,=-+0.6-10"12cm) and nickel with different
isotopic composition, the three following alloys
were prepared.

i) DatNig;11Bg (bnatm = + 1.03 - 10-12 cm).
ii) By alloying of the nickel isotopes 62Ni and 60Ni
a ‘“‘zero nickel” ONi was produced which shows

the coherent scattering length bgy;=0. This
zero nickel was used to produce ONig;11Byg.

iii) 62Nig;11B;9. The isotopic abundance of the
mixture designed with 82Ni amounted to 99.09,
and the scattering length was bgy, = —0.85
-10-12 cm.

In a melt spin apparatus from these alloys under
He-atmosphere metallic glasses were produced
using identical experimental conditions. The mas-
ses were 9.5 (i), 9.2 (ii) and 4 g (iii), respectively,
the breadth of the ribbons was 1.5 mm, and their
thickness 12 up to 14 pm. The ribbons were cut into
pieces with 5 mm length, and then these pieces
were pressed into hollow cylinders (outer diameter
11.5 mm, wall thickness 0.1 mm, length 42 mm)
made from vanadium foil.
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Performance of the Experiments and Measured
Intensities

The specimens were investigated at roomtem-
perature by means of neutron diffraction using the
D2-instrument (see [2]) which is installed at the
high flux reactor of the ILL, Grenoble. The wave-
lengths were 1; =1.22 A and 13 =0.824 A. The Q-
regions
were 0.3A-1<Q<89A-1 for 1
and 5024 <Q<1321A-1 for 1,

with @ =4 (sin 0)/4, 20 being the scattering angle.
In Figs. 1 and 2 the measured intensity curves ob-
tained with the three specimens and the two wave-
lengths are plotted using arbitrary units.

Discussion of the Intensity Curves

In (1) to (3) for each of the three specimens the
calculation of the Faber Ziman total structure
factors SFZ, SEZ, and SEZ from the three partial
structure factors S,,, is shown:

SiFZ = 0.77 Snini + 0.013 Sgs

+ 0.21 Spxi, (1)
SE2 = SgB, (2)
SFZ — 1.45 Snini + 0.042 Spp

— 0.49 SByi. (3)

It can be clearly seen that in (1) and (3) (curves a
and c¢ in Figs.1 and 2) the contribution of the
boron-boron correlation is negligible. From (2) how-
ever, it follows that the curve b corresponds directly
to the partial function Sgg. Curve b shows a broad
maximum at the low Q-value of about 2.15 A-1
which corresponds to a rather large boron-boron
distance of about 3.6 A. Furthermore curve b shows
a significant minimum, which nearly coincides
with the first maxima in the curves a and c.

The comparison of curve a and ¢ shows that the
curve ¢, in which according to (3) the contribution
of the partial structure factor Spy; is negative, the
first maximum is very unsymmetrical. Further-
more the oscillations in curve ¢ are much more
pronounced.

The Eqgs. (1) to (3) represent a good starting
point for the evaluation of the three partial struc-
ture factors which is done at present.
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