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The structure of thea.Phase of solid nitrogen.IIl - Determination
of space group and the refinement of positional and thermal
parameters of nitrogen atoms at 4,2 K.,

Dr. Ezatollah Arzl and N, Youseflan

Department qf Physics, Unwemgy of Tehran Tehran Imn.
Dr Endre E. Sandor ‘
Department of Phystes, Q MC, Unfcersi{y of London, England.

- Ab stract

Nitrogen has two solid phases, a and B , being stable below and above phase
transition point, T=335. 61 K, respectively. However, a number of other phases have been

observed at high pressures.

The structure of the low phase of solid nitrogen was investigated by neutron:

powder diffraction techmque. Nltrocren of high purity with natural isotopic abundance was

used. A method was used to form hlgh quallty powder specimens with randomly j oriented

fine grains dlrectly from the gas phase. A speC1al sample tube set-up was used which did

not produce any extra peaks in the neutron powder dlffractlon patterns

The neutron powder dlffractlon patterns wcre recorded with two wavelengths
(1.3702 A and 2.1223 A)usmg two different dlfl'ractometers each of them havmg five counters.
The dlffractlon patterns recorded with different counters were treated separately but the
results obtained from them are consistent with each other. No departure from the cubic
structure was observed even with the loncr wavelength. The edgelength of the prmutlve

unit cell at 4,2 K was found to be a=5. 650+0. 001 A '

The systemauc absences led to the conclusion that the space group is pa3 which-
is centrosymmetric. The unit cell contams 4- molecules each of them is aligned along one
of the body diagonals of the cube with the molecular centres located on the face-centred-
lattice pomts The atoms are in spec1al positions with Wyckoff notation 8c.

The refinement of the posmtlonal parameters with isotropic temperature factor
using Rietveld proﬁle program gave X= 0. 054-2 :1:0 0003 Whlch corresponds to a molecular |
bondlengthofl 06 + 0. OIA R ' o

The poss1b111ty of other space groups such as p4232 and p2,3 was considered. On
the basis of the neutron powder diffraction patterns obtamed at 4.2 K both space groups
were rejected. The molar volume and the density of solid nitrogen at 4.2 K were found

to be 27.15 cm3 and 1.029 gr/cm3 respectively which are;; in agreement with other

measurements.
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