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An up-to-date table of coherent  neutron scattering ampli tudes is presented 

A full list o f  sca t te r ing  a m p l i t u d e s  was pub l i shed  by the  
N e u t r o n  Dif f rac t ion  Comis s ion  in 1969 (Acta Cryst. A25, 50 
391). Since then  new values  o f  several  e l ements  have  been  
d e t e r m i n e d  by Koes te r  & K n o p f  (1971) us ing Chr is t iansen-  
filter a n d  g rav i ty -mi r ro r  m e t h o d s  a n d  there  have been s o m e  
m e a s u r e m e n t s  by Shull  (1968) us ing  Pende l lo sung  fringes. 
The  s t a n d a r d  devia t ions  o f  these  new m e a s u r e m e n t s  are  
cons ide red  to be m u c h  smal ler  t h a n  those  o f  the  earl ier  da ta  
bu t  it is doub t fu l  w h e t h e r  it is wor thwh i l e  at  the  presen t  51 
m o m e n t  to  seek to give e s t ima ted  accuracies  to  all the  values  52 

Tab le  1. Coherent scattering amplitudes, 
b, in units o f  1 O-12 cm 

Element  or Element  or 53 
Z Isotope b Z Isotope b 54 
1 1H - 0 . 3 7 4  25 Mn --0-39 55 

2H 0.6671 26 Fe 0.95 56 
3H 0.47 54Fe 0.42 57 

2 4He 0.30 56Fe 1.01 58 
3 Li - 0.2147 57Fe 0.23 

6Li 0.18 + 0.025i 27 Co 0.25 
7Li -0 .2337  28 Ni 1.03 59 

4 Be 0.774 58Ni 1.44 60 
5 B 0.54+0.021i  60Ni 0.28 

11B 0.60 61Ni 0-76 
6 12C 0.665 62Ni - 0.87 

13C 0.60 64Ni --0.037 62 
7 14N 0.94 29 Cu 0.76 
8 O 0.580 63Cu 0.67 63 

170 0.578 65Cu 1.11 64 
180 0.600 30 Zn 0.57 65 

9 F 0.56 64Zn 0.55 66 
10 Ne 0"46 66Zn 0.63 
11 Na 0.36 6sZn 0.67 
12 Mg 0.52 31 Ga 0.72 
13 AI 0.35 32 Ge 0.8193 
14 Si 0.42 33 As 0.64 
15 P 0.51 34 Se 0.804 67 
16 S 0.28 35 Br 0.68 68 
17 C1 0.96 36 Kr 0.74 69 

35C1 1"18 37 Rb 0.715 70 
37C1 0"26 85Rb 0"83 71 

18 A 0"20 38 Sr 0.696 72 
36A 2-432 39 Y 0"79 

19 K 0.37 40 Zr 0.71 
39K 0.37 41 Nb 0.71 

20 Ca 0.47 42 Mo 0.697 
4OCa 0.49 43 99Tc 0.68 
44Ca 0-18 44 Ru 0.73 

21 Sc 1.18 45 Rh 0-58 
22 Ti - 0.34 46 Pd 0.60 

46Ti 0.48 47 Ag 0.60 
47Ti 0.33 lOTAg 0.83 
48Ti - 0.58 lO9Ag 0.43 
4°Ti 0.08 48 Cd 0 .37+0.16i  
50Ti 0.55 113Cd -- 1"5 + 1-2i 

23 V --0.05 49 In 0.39 
24 Cr 0.352 

52Cr 0.49 

Table  1. (cont.) 

Sn 0.61 73 Ta 0.70 
ll6Sn 0"58 74 W 0"48 
117Sn 0.64 182W 0.839 
118Sn 0.58 183W 0-439 
119Sn 0.60 184W 0.769 
120Sn 0.64 186W - 0 - 1 2  
122Sn 0.55 75 Re 0.92 
124Sn 0"59 76 Os 1 "07 

Sb 0-56 aSSOs 0.78 
Te 0.54 189Os 1.10 

120Te 0.52 x90Os 1.14 
123Te 0.57 192Os 1.19 
12aTe 0.55 77 Ir 1.06 
125Te 0.56 78 Pt 0.95 

I 0.53 79 Au 0.76 
Xe 0.48 80 Hg 1.27 
Cs 0.558 81 TI 0.89 
Ba 0.52 82 Pb 0.94 
La 0.83 83 Bi 0-86 
Ce 0.48 90 Th 1.03 

140Ce 0.47 92 U 0.85 
142Ce 0"45 235U 0"98 

Pr 0-44 238U 0"85 
Nd 0.72 93 Np 1-055 

142Nd 0"77 94 239pu 0"75 
144Nd 0-28 240pu 0"35 
146Nd 0"87 242pu 0"81 
152Sm - 0 ' 5  
154Sm 0.8 

Eu 0.55 
Gd 1.5 
Tb 0.76 
Dy 1-69 

160Dy 0.67 
161Dy 1"03 
162Dy --0"14 
163Dy 0"50 
164Dy 4"94 

Ho 0"85 
Er 0.79 
Tm 0.72 
Yb 1"26 
Lu 0.73 
Hf  0"78 

1 Both diffraction data and gravity-mirror measurements  sup- 
port  this higher value. 

2 Krohn & Ringo (1966). 
3 Shull (1968). 
4 This new value is suppor ted  by a gravity-mirror measure- 

ment  and by Krebs-Larsen et al. (1971). 
5 Copley (1970), Wang (1970), Meriel (1970). 
6 Cooper  (1970), Loopstra  & Rietveld (1969). 
7 Koester & Knopf  (1971). 
8 Cox & Minkiewicz (1971), Chadwick et al. (1971). 
9 Alexandrov et al. (1968). 

listed. The  compi l e r  hopes  tha t  pub l i ca t ion  o f  the  fo l lowing,  
s o m e w h a t  conserva t ive  list, will serve to  m a i n t a i n  the  
interest  o f  all n e u t r o n  c rys ta l lographers  in con t inua l  refin- 
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ement of  these values. He invites any reader who disputes 
the accuracy of any of the values to provide him with 
improved information. 

References are given for most of the values which have 
been significantly changed since the previous list. 
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Sixth-order elastic coefficients in cubic crystals. By DAVID Y. CHUNG, Department of  Physics and Astronomy, 
Howard University, Washington, D.C. 20001, U.S.A. 

(Receieed 10 January 1972) 

The sixth-order elastic coefficients have been enumerated by the method of symmetry operations. For 
n > 5 the conjecture of K rishnamurty [Acta Cryst. (1963), 16,839] that there should be (n2 - 2n + 3) nth-order 
elastic coefficients of a cubic crystal (with point group O~,) was shown to be incorrect. 

The numbers of independent elastic coefficients of order two 
and three for all crystal classes have been derived by 
Bhagavantum & Suryanarayana (1949) from the character 
method. By the method of reduction of a representation, 
Jahn (1949) obtained identical results. Recently Jahn's 
(1949) method has been extended to fourth- and fifth-order 

Table 1. The 32 sixth-order elastic coeffic~nts and the~ 
equiva&ncefor a cubic cJTstal 

111111 =222222= 333333 
111112= 111113= 122222= 133333=222223=233333 
111122= 111133= 112222= 113333=222233=223333 
111123= 122223= 123333 
111144= 222255 = 333366 
111155= 111166=222266= 333344=333355=222244 
111222= 111333 =222333 
111223 = 111233 = 112223 = 112333= 122233= 122333 
111244= 111344= 
111255=111366= 
111266= 111355= 
111456 =222456= 
112233 
112244= 112255 = 
112266= 113355= 
112344= 122355 = 
112355 = 112366= 

122255 = 133366=222355 = 233366 
133344= 222366=233355 = 122244 
122266= 133355 =222344=233344 
333456 

113344= 113366=223355=223366 
223344 
123366 
122344= 122366 = 123344= 123355 

112456= 113456= 122456= 133456=223456=233456 
114444=225555 = 336666 
114455 = 114466= 224455 =225566 = 334466= 335566 
115555 = 116666=224444=226666 = 334444=335555 
115566=224466= 334455 
123456 
124444= 125555 = 134444= 136666=235555 =236666 
124455 =235566= 134466 
124466= 125566= 134455 = 135566=234455 = 234466 
126666= 135555 =234444 
144456=245556= 345666 
145556= 145666=244456=245666 = 344456 = 345556 
444444= 555555 = 666666 
444455 =444466=445555 =446666=555566=556666 
445566 

elastic coefficents by Krishnamurty & Gopala-Krishna- 
murty (1968), and to sixth- and seventh-order coefficeints 
by Chung (1972). Krishnamurty (1963), in enumerating the 
forth-order elastic coefficients by the character method, has 
conjectured that the number of nth-order elastic coef- 
ficients, symmetric in all the n suffixes, of a cubic crystal 
(Oh point group) would be n 2 -  2n + 3 (n_> 2); whereas for 
an isotropic solid (R~) would be n. 

Krishnamurty & Appalanarasimham (1969) recently 
pointed out that there should not be n nth-order elastic 
coefficients of an isotropic solid for n > 5. In this note, it is 
shown that the other conjecture, namely n 2 - 2 n + 3  con- 
stants for cubic crystals, does not hold true either for 
n>5 .  

It is known that the elastic energy should be invariant 
with respect to the crystal symmetry operations. Using this 
principle Hearmon (1953) obtained the independent coeffi- 
cients for all crystal classes. We applied the same method 
to sixth-order coefficents for a cubic crystal. The resulting 
32 independent coefficients and their equivalence are given 
in Table 1. 

One notices that the number of independent coefficients 
32 is quite different from n 2 -  2n + 3 = 27 for n = 6 predicted 
by Krishnamurity (1963). However, it agrees very well with 
the group theoretical prediction of Chung (1972). 
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