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We have obtained for the first time the compound Nb;Si, which has a high critical superconducting
transition temperature (18.5-19°K). The method of explosive compression was used.

PACS numbers: 74.10.

We have previously synthesized the compound Nb,Si,
which had a structure of the Ti,P (space group Cj}P;/n)
with tetragonal unit cell (a=10.230, ¢=5.189 A, c/a
=0.507)."! It exhibited no superconductivity down to
1.5°K.

It could be assumed that a high-pressure treatment
would contribute to a transition to another denser crys-
tallographic modification, namely of the 3-W type. (An
elementary calculation, using the values of the atomic
radii of niobium and silicon after Geller, '?' namely ¥y
=1.43 and 75, =1.17 A, shows that the specific volume
should decrease in this transition by 2.5—~3%). On the
other hand, one could expect that if the Nb,Si compound
were to have a structure of the 8-W type then supercon-
ductivity with a high critical temperature would be
observed.

In the present study, the high pressure was produced
by the method of explosive compression. Powdered
Nb,Si, pressed into a metallic ampoule, was placed into
a protection device surrounded by high-power explosive
matter. The pressure developed in the explosion is
roughly estimated at more than one million bars.

After the explosion, the sample comprised three al-
most coaxial cylindrical layers: a more friable outer
layer and a densest and brightest inner layer (Fig. 1).

An x-ray study gives grounds for assuming that ex-
plosive compression produces a small amount (not more
than 5%) of a phase with a structure of the 8-W (A-15)
type, with lattice period @ =5, 03 +0. 01 A. However, as

FIG. 1. Appearance of sample after the explosive compression
(schematic): 1—metallic shell; 2—current contacts; 3—potential
contacts,

228 JETP Lett., Vol. 21, No. 8, April 20, 1975

(321 (400)
(320) A
A A

nl [’\\ ﬂ"n

>

|

s LV

A m[ A i
1 1 J] ] i | i 1
52° 54° 56° 58° §0° £2° 64° £6°

FIG. 2. Microphotometric curves of powder x-ray patterns.
Lower—original sample. Radiation—chromium, chamber diam-
eter 57.3 mm. The figure shows the calculated positions of the
strong diffraction maxima of a lattice of 8~-W type (A-15) with
periods a=5.3+0,01 A,

seen from Fig. 2, it is difficult to draw unambiguous
conclusions, owing to the strong smearing of the diffrac-
tion lines after the shock compression, as well as to the
partial coincidence of the strongest diffraction maxima
of the type B-W structure with the lines of the initial
tetragonal phase (of the Ti,P type).

Measurement of the critical temperature by the re-
sistive method has shown that 18.5—19 °K the samples
begin to go over into the superconducting state (Fig. 3).
The center of the transition is at 15—16°K, and the end
at 13—14°K. Following one hour of annealing at 650 °C,
the form of the superconducting transition remains
practically unchanged, thus evidencing sufficient sta-
bility of the metastable phase produced by explosive
compression.
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FIG. 3. Resistive superconducting transition curve.
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