
356 

his ~hanks  to  Prof .  Schwar tz  who  k i n d l y  a l lowed h i m  
to  r ep roduce  some resul ts  of Mr Brown ' s  thesis,  a n d  
to  Prof .  L a n g  for his  discussions a n d  encou ragemen t .  
This  work  was s u p p o r t e d  in i t ia l ly  by  t he  N a t i o n a l  
Science F o u n d a t i o n  a n d  l a t t e r  by  t he  Office of N a v a l  
Research .  

THE ENERGY FLOW OF X-RAYS IN AN IDEALLY PERFECT CRYSTAL 

R e f e r e n c e s  

AI~MS~ONG, E. G. (1946). Bell. Syst. Teeh. J. 25, 136. 
B o ~ _ ~ N ~ ,  G. (1950). Z. Phys. 127, 297. 
BOR~_XN~, G., HmDEBR~T,  G. & WAGNER, H. (1955). 

Z. Phys. 142, 406. 
BROW~, L. C. (1952). The Anomalous Transmission of 

X-rays through Calcite, M.A.  Thesis, Florida State 

Universi ty.  
COI~K, J .  M. (1932). Phys. Rev. 42, 749. 
DuMoND, J.  & B o ~ ~ ,  V. L. (1936). Phys. Rev. 50, 

524. 

EWALD, P. P. (1958). Acta Cryst. 11, 888. 
J~ rEs ,  R. W. (1948). The Optical Principles and the 

Diffraction of X.rays, Chapter 6. London:  Bell. 
KATO, N. (1952). J. Phys. Soc. Jap. 7, 397. 
KATO, N. (1958). Aeta Cryst. 11, 885. 
KATO, N. (In preparation.)  
Y~TO, N. & L ~ G ,  A. R. (1959). Acta Cryst. 12, 787. 
KNOWLES, J .  W. (1956). Acta Cryst. 9, 61. 
LAVE, M. v. (1952). Acta Cryst. 5, 619. 
LAVE, M. v. (1953). Acta Cryst. 6, 217. 
MuBDocx, C. C. (1934). Phys. Rev. 45, 117. 
:NIEtmS, H. (1956). Phys. Verh. 7, 212. 
SCHIFF, L. I. (1948). Quantum Mechanics, p. 24. :New 

York:  McGraw-Hill. 
STRATTON, J.  A. (1941). Electromagnetic Theory, p. 135. 

New York: McGraw-Hill. 
WAGNER, E. H. (1959). Acta Cryst. 12, 345. 
ZACH~IASEN, W. H. (1945). Theory of X-ray Diffractivn 

in Crystals. New York:  Wiley. 

Short Communicat ions  
Go~tributions intended for publication under this heading should be expressly so marked; they should not exceed about  

500 words; they should be forwarded in the usual way to the appropriate Co.editor; they will be published as speedily 
as possible; and proofs will not generally be submitted to authors. Publication will be quicker i f  the contributions 
are without illustrations. 

Acta Cryst. (1960). 13, 356 

Manganese diboride. By I~n BINDER, Union Carbide Company, White Plains, N . Y .  and BEN POST, Poly. 
technic Institute of Brooklyn, Brooklyn, N . Y . ,  U . S . A .  

(Received 14 December 1959) 

Kiessling (1950) invest igated the  Mn/B system and 
described a number  of manganese  borides ranging in 
composit ion from Mn4B to MnaB ~. Specimens were pre- 

Table 1. Powder diffraction data: MnB 2 
(Filtered Cu K radiation) 

d (h) I / I  o HKL 
3.O3 25 001 
2-60 85 100 
1.975 100 101 
1.517 8 002 
1.503 25 110 

1.347 13 111 
1.311 15 102 
1.302 8 200 
1-196 20 201 
1.068 18 112 

0.984 10 202/210 
0.943 10 103 
0.936 15 211 
O.868 8 3OO 
0.839 5 113 

0-834 5 301 
0.826 12 212 
0.799 10 203 

pared by heat ing mixtures  of meta l  and boron in evac- 
ua ted  silica tubes at l l00-1200 °C. No evidence was 
found for the  existence of MnB 2 or other  phases with 
higher boron content .  We have also been unable to pre- 
pare the  diboride under  the conditions described above. 
However,  MnB 2 is formed readily when the reaction 
tempera ture  is raised to 1400-1500 °C. The product  
often contains considerable Mn3B 4 in addi t ion to the  
diboride. Relat ively pure diboride can be prepared con- 
venient ly  by using 3 to 4 or more parts  of boron to one 
of manganese in the  reaction mix ture  and then  removing 
the  excess boron from the product  by flotation. No lines 
due to Mn.~B 4, or other phases, were detected in heavily 
exposed X-ray diffraction pat terns  of specimens prepared 
in this way. 

MnB 2 has the  AIB 2 type structure;  it is isomorphous 
with TiB 2, VB2, CrB2, and other t ransi t ion meta l  di- 
borides. The uni t  cell is hexagonal  with a=3-007 and 
c=3.037 A, both  +0.002 /~. Powder  diffraction data,  
obtained with a diffractometer using filtered Cu radiation, 
are listed in Table 1. 
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