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Boron arsenide (BAs) and  boron phosphide (BP)~ have  
been prepared  in our labora tory  by  direct  union  of the  
e lements  in evacuated ,  seMed, silica tubes a t  e levated 
t empera tu res  (BAs: 12 hr. a t  800 ° C.; B P :  12 hr. a t  
1000 ° C.). 

As pred ic ted  (Welker & Weiss, 1956), bo th  compounds  
crystallize wi th  the  cubic, zincblende s t ructure.  The 
lat t ice constants  are 

BAs, 4-777 /~; BP,  4.538 A .  

X- ray  powder  diffraction da ta  for the  two compounds 
are l isted in Table 1. 

Bo th  B P  and  BAs decompose when  hea ted  in air. 
BP  is stable to a t  least 1250 ° C. when  hea ted  in an 
a tmosphere  of phosphorus.  I n  the  presence of arsenic 
vapor  BAs is stable to 920 ° C. ; above t ha t  t empera tu re  
it  undergoes an irreversible t ransformat ion  to a tan- 
colored or thorhombic  modif icat ion whose exact  com- 
position has no t  ye t  been established. The uni t  cell is 
C-face-centered wi th  

a---- 9.710, b---- 4.343 and  c = 3 .066 /~ .  

This or thorhombic  phase is r emarkab ly  stable;  its X- ray  
d iagram does not  change de tec tab ly  even after  it  is 

* Work supported by an ONR contract. 
After this work was submitted for publication, the 

authors were informed that the preparation of BP had been 
mentioned briefly by Popper & Ingles (1957). 

Table 1. Powder diffraction data* for B P  and BAs 
(cubic phase) 

BP BAs 
^ ^ 

(A) I[Io d (A) I[Io" HKL 
2.62 100 2-76 100 111 
2.27 25 2.388 30 200 
1.604 30 1.688 25 220 
1.368 20 1.440 20 311 
1.310 3 1.378 7 222 
1.135 3 1.194 3 400 
1.041 6 1.096 9 331 
1.015 4 1.068 14 420 
0-9264 6 0.9752 7 422 
0.8734 12 0-9194 14 511/333 
0-8023 3 0.8445 3 440 

- -  - -  0.8075 11 531 
- -  - -  0.7962 7 442/600 

* Measurements made with Norelco diffractometer, using 
filtered copper radiation. 

subjected to prolonged boiling in alkali  solution and  in 
concent ra ted  HN0a ,  I-IF, and  other  acids. F u r t h e r  work 
on these compounds  is in progress. 
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I n  the  de te rmina t ion  of crystal  s tructures,  precise 
measurements  of the  in tens i ty  of diffraction peaks are 
necessary for resolution of detail.  Such in tens i ty  measure- 
ments  mus t  be corrected for absorpt ion effects. These 
corrections are most  easily made  on crystals of simple 

geometric shape, such as spheres and cylinders. The 
method  of crystal  growth to be described here produces 
small single crystals which  are near ly  perfect  spheres. 
Fur ther ,  crystals of several different d iameters  are 
produced in one operation,  and  in tens i ty  da ta  t aken  
from crystals of different size give informat ion concern- 
ing ~he relat ive impor tance  of p r imary  and  secondary 
ext inct ion effects. 

A spherical shape m a y  be obta ined wi th  relative ease 
since the surface tension of a l iquid droplet  tends to force 

* Contribution No. 597. Work was performed in the Ames 
Laboratory of the U. S. Atomic Energy Commission. 
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it  into the  form of a sphere. The problem is to induce 
solidification wi thout  distort ion of shape and  wi th  the  
constra int  t ha t  the  rate  of format ion of nucleic be small 
compared wi th  the  ra te  of growth  of a nucleus,  so t ha t  
an  appreciable number  of single crystals will  result .  
8plitst0ne (1955) obtained spherical single crystals of 
l i th ium by mel t ing small pieces of the meta l  in paraffin 
and  allowing the result ing globules to solidify. There is 
an obvious t empera tu re  l imi ta t ion in extending the  
technique  to other  materials .  Cech & Turnbul l  (1956) 
prepared spherical single crystals of an i ron-nickel  alloy 
in a type  of shot tower.  Their  tectmique should be 
applicable to m a n y  mater ia ls  bu t  necessitates the  con- 
s truct ion of special apparatus .  

The present  technique  utilizes an arc melter ,  which is 
a relat ively common piece of equipment  in metal lurgical  
research laboratories.  In  this me thod  the  arc is s t ruck 
to the sample in short  bursts  so t ha t  the sample is spat- 
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tered in the  form of spherical beads. Some success was 
achieved when using solid but tons  of metal ,  but  best 
results were obta ined when the  meta l  was loaded as a 
pile of chips or flakes. The melt ing was done in a water- 
cooled copper pot  under  a hel ium atmosphere.  Prior 
removal  of contaminat ing  gases was accomplished by 
successive evacuat ion and  flushing wi th  helium. The 
in tens i ty  of the  arc from the tungsten- t ipped electrode 
was adjus ted so tha t  the  sample was easily mel ted  but  
wi thout  excessive superheating.  

Samples of beryllium, vanadium,  iron, zirconium, a 
70 wt .% l~Ii/30 w~.% Cu solid-solutlon alloy, and  the  
intermetal l ie  compound l~IiA1 were tried. X-ray examina-  
t ion showed tha t  in all materials  some of the  spheres gave 
diffraction pat terns  typical  of single crystals; however,  
no exhaust ive check was made  to prove the  absence of 
coherent  boundaries which could conceivably result from 
allotropic transit ions in iron and zirconium. As might  be 

expected, a m u c h  higher proport ion of smaller spheres 
t han  larger spheres were found to be single crystals r 
Roughly  50% of the  spheres wi th  diameters  less t han  
0.1 ram. were found to be single crystals, while only 
5-10% of the  0.5-1.0 ram. spheres were single crystals.  
The largest crystal which was obtained was a beryl l ium 
sphere 1.5 ram. in diameter .  In  some of the  larger crystals: 
a slight f lat tening on one side of the  sphere indicated 
solidification while s ta t ionary wi th  respect to the  pot. 
However,  wi th  the  Cu/Ni alloy, which wets Cu, it is. 
believed tha t  solidification occurred as the  beads rolled 
across the  pot. 

R e f e r e n c e s  

CECH, R . E .  ~5 TURNBULL, D. (1956). J.  Metals, 8, 124. 
SPTdTSTO~rE, P . L .  (1955). Doctoral Thesis, The Ohio 

State Universi ty,  Columbus, Ohio, U.S.A. 

N o t e s  a n d  N e w s  

Announcements and other items of crystallographic interest will be published under this heading at the discretion of the" 
Editorial Board. Copy should be sent direcct to the Editor (P. P.  Ewald, Polytechnic Institute of Brooklyn, 333 T a y  
Street, Brooklyn 1, N.  Y., U.S.A.) or to the Technical Editor ( R. W. A smussen, Chemical Laboratory B of the Technical 
University of Denmark, Solvgade 83, Copenhagen K,  .Denmar7c) 

Editorial Notice 
Dr 1%. C. Evans,  the Technical Edi tor  of Acta CrystaUo- 
graphica, has asked to be relieved of his duties by 1 April 
1958, and Prof. Dr R. W. Asmussen, Chemical Labora- 
tory B of the Technical Univers i ty  of Denmark,  Solvgade 
83, Copenhagen K, Denmark  has agreed to succeed him. 

Dr Evans  is one of the  founders ofActa Crystallographica, 
and indeed of the  In te rna t iona l  Union of Crystallography. 
Even  before this Union  was officially established at the  
Harvard  Assembly in 1948, Dr Evans  spent a great amount  
of thought  and t ime in formulat ing the  aims and draft  
s tatutes  of the  Union,  in preparing the  way for its 
recognition by  ICSU and for its financial support,  and  
in negotiat ing for the product ion of Acta Crystallographica. 
The style and  format of the journal  were established by  
h im in conjunct ion wi th  the  Cambridge Univers i ty  Press 
in a way which found general approval. Dr Evans  was the 
sole Brit ish Co-editor for the  first eight  volumes and at  
the  same t ime was responsible for the  ar rangement  of 
the  product ion of the entire journal. Besides, he was 
General Secretary of the Union  from 1948 to 1954. As the 
work in both  capacities became heavier, he dropped first 
the  position as Secretary to the  Union, and, soon after, the  
Brit ish Co-editorship, which went  over to Prof. Lipson. 
Evans  remained,  however,  as Technical Editor ,  handl ing 
all the  accepted manuscripts  and seeing them through the  
galley- and  revision-proof stages. He set his pride in a 
faultless production,  and el iminated numerous missettings, 
wrong references and  omissions which had  been over- 
looked by the editors and  authors.  

That  Acta Crystallographica has developed its present  
prestige as a leading scientific journal  is to no slight 
ex tent  due to the direction which Evans  gave to the  
journal  while he was the  Brit ish Co-editor and to the  
m a n y  hours of loving labour which he devoted  to its 
details. His last gift is a Decennial Index for Vols. 1-10, 
which is in the  final stage of production.  

In  thanking  Rober t  Evans  for what  he has done for  
Acta Crystallographica we express the  hope tha t  the  
relief from this heavy  du ty  may  give h im the  leisure h e  
desires for work on his own problems, including a new 
edition of his book Crystal Chemistry. 

Conference on the Use of the IBM 704 
Computer for Crystal-Structure Analysis 

A conference on the  use of the  IBM 704 computer  for  
crystal-structure analysis was held on 4 and 5 l~ovember 
1957 at the  Nat ional  Bureau of Standards (NBS), 
Washington,  D. C., U. S. A., sponsored by the  American 
Crystallographic Association (ACA) and the  NBS. About  
60 part icipants  were present.  There were four sessions. 
The Conference did not  deal exclusively wi th  the  IBM 
704; papers concerning Maniac I I  and Data t ron  com- 
puters were also given. The Conference Chairman was  
S. Block (I~IBS); the  Program Chairman was V. Vand,  
Pennsylvania  State Univers i ty  (Penn State). 

The first session was almost wholly devoted  to the  
discussion of the  IBM 704 computer,  problem prepara- 
tion, and IBM scientific activities. The second session 
dealt  in detail  wi th  crystallographic programs now avail- 
able or in preparation.  The th i rd  session was chiefly 
concerned wi th  evaluat ion of results and applications of 
the programs. The fourth session consisted of a one-hour 
F O R T R A N  seminar, followed by a meet ing  of the  ACA 
Temporary Commit tee  on Crystallographic Computing. 

The first session was opened by Wallace R. Brode 
(NBS) wi th  'An introduct ion to the  National  Bureau of 
Standards ' ,  describing the  IqBS activities, scope and 
organization. This was followed by B. G. Oldfield (Ser- 
vice Bureau Corporation), who presented 'The IBM 704 
and problem preparat ion' ,  outlining the  internal  organ- 


