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plat.e mf1terial taken with othel' telescopes appears desir­
able. One of the reasons why the thin line may have 
escaped previous observations is tho fact that mOAt largo 
rOfi(lctors have their secondary mirror supports in an 
east-- weflt, north south direction so that the diffraction 
cross resulting from long oxposuros would hide the thin 
line. (Notable exceptions: the Lick 120-in. and McDonald 
il2-in. reficctors the secoudal'y supports of which are at 
45 0 angleR to thc meridian.) 

While it should be re-emphasi?ed that the interpretation 
of the present data is tentative only, it is llnliknly that tho 
observations can bo aUri buted to instrumental effects 
or guiding errors for the following rCaSOrHi. 

(1) No diffraction spikes are seen on any of tho ex­
posures. (2) The thin line lies exacUy in the plane of the 
rings, about 2'5 0 to the horizontal. Guiding errors are 
mmally in right ascension. (3) Background Rtam do not 
show any gniding errors or extensions. (4) The thin line 
is not likely to be caused by adjaeeney effects in the 
emulsion between closely spaced images of satellitos. On 
I1t 10l1st one night when four bright satellites were west 
of the planet and two were widely spaced in the east, the 
thin line showed up very well in tho eaAt. (5) To avoid 
internal l'ofiexiolls, 110 filters were used. (6) The thin lino 
observo.t,ions wom made whon the Sun was above and the 
Eal'th below the plane of tho rings. 
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PLANETARY SCIENCE 

Sporadic E in Middle Latitudes-a Reply 
My communication' suggested that sporadic JiJ layers are 
accompanied by, not formed by, discontinuities in the 
vertical motion of the neutral gas. The hurizontal motion 
of the neutral gas also plays an important part in the 
hypothesis I outlined. The vertical drift, velocity of 
ioni?ation, aR given hy cquation (10)" is 

w = ax(ux u ox ) + ay('uy- y,OY) + (~i(/'. 

The coefficientA ax, ay, which are pr'uportiunal to the 
horizontal component of the magnetic field, undergo 
abrupt changes at a discontinuity of the kind contemplated 
in my communication. The incrernents of ax and ay, as 
\vell as that, of "1/,., contribute to the increment of w across 
a layer of di::;oontinuity. There i8 nO obvioLls reason why 
the last. cont.ribut.ion should be dominant, except at high 
geomagnetic latitudCf!. Thus t.he obsorvlLtion~ nited by 
Whitohead ,,3 seem to ::;upport my hypothesis. 
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THE SOLID STATE 

Crystal Structure of NazSi 30 7 : a New 
Type of Silicate Sheet 

THE preparation and characterization of sodium tri­
silicnte have been reported by Williamson and Glal:>l:>er', 
who determined the pseudo unit cell (based on the Rtrong 
refiexions) to bo orthorhombic, a=20·6 A, b=()·50 A, 
c = 4·90 A. Addit.ional weak but sharp reflexions have, 
however, been observed whioh lie nearly but not exaetly 
midway between reciprocal lattice point.s in the b* direc­
t,i~n , a~ illustrated in Fig. 1; the displacement from the 
mld-pomts corre::;pollds to approximately b* /17. The~;o 
extra reflexions are not attributable to twinning, and 
indicatc that this is an example of an order-disorder 
I:>tructure. In the present work they have been ignoI'Il<i 
and the structure has been solved as far as possible with 
respcct to the strong refiexions only. 

The possible space groups are 02cm, Omcm and Ornc2,; 
only in Omc21 oan t.he silicon- oxygen tetrahedra be aceom· 
modated in a reasonable manner, and accordingly this 
space group wa::; ohosell. The cell contents are Na.Si'202d' 
Thrlle-dimensional dat.a woro mca.<mred for a small, nn­
twinned crystal on a Hilger and Watts linear diffl'ac(,o­
meter with molybdenum Kilt radiation. Because of the 
flmaH size of the crYflt,al, many of the reflex ions woro 
unobserved. 

Harker-Kasper inequalities and sign relationships were 
used to solve the projeotion on (001). Thirty-seven signs 
were determined in terms of two sign symbols, and tho 
initial R value for the correct combination of signs was 
48 per cent. A series of Fourier and difference syntheses 
reduced this to 30 per cent. and a sequence of least. squares 
refinements led to a final R index of 10·4 per cent for 
fifty-eight non-zero refiexions, using au overall tempera­
ture factor of 2·4 A2. 

The projection of the structure on (001) is illustrated 
in Fig. 2 (i), and is seen to show a striking resemblance 
to the projections of tho structures of N alSiO. (refs. 2 A,nd 
4) and of Ilt-Na.Si.Os (ref. 3) (Fig. 3). It appears from this 
that the structure consists of metasilicate chains (A-A, 
1J --R) running parallel t,o c, and condensed t.o fOI'm 
(Si 30 7 )2 . sheets (no example of which has previously he en 
found). A single chain, viewed along a, is drawn in 
Fig. 2 (ii). Every oxygon atom involved in the Cfmt.ral 
chain A-A is shared by two tetrahedra; in the R-B 
chain only the atom 0(3) is unshal·ed. 

Attempts were next made to assign z-co-ordinates to 
the atoms and account for the three-dimensional data .. 
The sodium atom was not varied from height z = 0, and 
the atoms 0(1) and 0(3) wcre assigned z-co-ordinat,es of 
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Fig. J. Part of the reciprocallattiee of Na,SI,O, showing the positions of 
the additional int,fmsity maxima. Upper layers arc essentially the same. 
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