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ABSTI~ACT 
Recently Mrs. Vold (Proc. Ind. Acad. Sc., XLVJ, Scc. A, No. 2, pp. 152-166, 

Aug. 19571 has evaluated an expression for the interaction energy of two ellipsoidal 
particles situated in any mnnner relative to each other. She has assumed the law of 
interaction as the inversc sixth power of the distance and has obtained the expres- 
sion For tho energy in terms of a series in ascending powers of (IiR). She has given 
explicitly the co-eflicienrs necessary to calculale the energy upto the first three terms 
of the series. In the present note the same problem has been reconsidered for the 
case in which each particle has three principal planes of symmetry. A series 
expression has been obtained as in Mrs. Vold's paper on the assumption that the 
law of interaction is the (2k)th power of (IIR), where k may be fractional. The 
resul1.k exprecssed in terms of various order moments of the particles. These 
moments have been tabulated for the case of ellipsoid.; and elliptic cylinders. No 
applications have been attempted as the npplications given in the paper cinder 
reference can easily be repeated i'or this also. 

In a recent paper Vold' among other things has developed an expres- 
sion for the interaction energy between two ellipsoidal particles with semiaxes 
a, b, c and .a, p, y situated in any manner relative t o  other, the distance 
between their centres being R. She has taken the inverse sixth power of 
distance as the law of interaction and has evaluated the interaction energy in 
terms of a series in ascending powers of I /R.  She has recorded in an explicit 
forin the coefficients which are necessary for calculating the energy upto the 
first three terms of this series. On account of the uncertainty about the law of 
interaction between the particles we have t l~ought  it fit to reconsider the pro-, 
blem discussed by Vold assuming the law of interaction as the (2k)th power of 
the  reciprocal of the distance, where k rnoy have fractional values. We have ex- 
pressed the ,wain result (to the same degree of approximation as in the reference 1) 
in terms of the various order moments for the two particles and have recorded 
their explicit values for the cases when the particles are ellipsoids and elliptic 
cylinders in a table a t  the end. The valucs of the moments when the particles 
are  spheroidal or spherical can easily be obtained from the first column (of the 
  able) as particular cases, while whcn the particles are circular cylinders the 
second column,gives their values. We have not attempted any applications of 
the aerived expression. In fact the whole of the discussion given in the reference 1 
could easily be repeated for any specific law of force, m y  orientation and 
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1.ct the t x o  parliclcs he S a n d  S' and their cerlrres 1.i. :it 0 :tnd 0'. 
The direction-co\ines of the  line 00' with respeet i u  t i l e  .Ire\ ~ r i  *,yuilncrr:3 
Or,, O.Y,;. O\> nf S be A,, A,, A, and thc  so:uc n i : h  rr\p:ct I t )  ill.: , i \ i . ,  , I '  

symnielry O'\-:. 0l.4, O'x; and of S' be hi,  A:, A:. AIs,) 1c.1 (i!,. i ,. :,,.), 
( I , ! ,  I.,, I,,), (I,,, hi, 61) be t h e  direction-cosines of' 111c ancs ( 7 1 '  s ) i n r n ~ t r >  
d+j, O'.rl, 0's; of S' with respect to those US .P. i t  f o l l o ~ v ~  i h t  (if,, 1;:. ;, ,). 
(I..,, 1 , ~  h,), ( i l , .  ii?, h) are the  direction-cosines of i i ~ e  : ~ s c s  of s)n:nl:ir! 

0 -Y, ,  Ox2, Ox, o f S  with respcct to  thosc of s', 

In the  sequel we  shall adopt the following ccuivcntion w i t h  rcp:trd t c )  ti:? 
sufifixes. 

xi-x,., i - r (mod3)  :!nd O.':r<i, [ ?  11 

FIG. I 

The axes of symmetry of the two pdrliilcs m d  their r'elalive O~iei~tacioi,  



Assuminr! l1:e law of ~ntcmcl ion  to be 

between two particles of masses m and m' at a distance r apart the internction 
energy V bclween the  two bodies S and S' is given by 

where the integration extends over the  entire masses of the two interacting 
bodies. Following the usual mrtliodc of expansion and retaining teims upto 
(2k -I- 6)th power of I / R .  wc find 



The sufises i nnd j run over 1, 2, 3 nnd the dimensioi~lcri cocllicicntt 

a i  pi . . . W, 2nd a:, ,& . . , are aiven by 

n ; = q  -t 4 cZ h? 

p ,=c , i -  1 2 c 3 g +  16c4A? 

y ; - 2 ~ 2 - t  1 2 ~ 3 -  1 2 ~ ~ X ? - f 9 6 ~ X f 1 h ~ . . : !  

6; - Cz -1 12 c, A: 

s i=4Sc4h:  

i i =  2 C, 

7; = 24 c3 At 

0 i = c 3 + 2 4 c 4 X ~ + 8 0 c 5 h f + 6 4 c 6 h ~  

ri - 3c3 + 2 4 ~ ~ ( 2 h f , ~  + + 80cS (A:, + 6X? A?' ! ObOc,, hj I h( 2 

~i = 3CJ i- 24~4(h:;~ .t 2 A:, :) + 80~5(hf?2 -t 6h2, I A2 :) i 960i.r, A: I ;\;I : 

vi  = 2 c, + 16 CJ + 480 cr, hy.kl 2 + 1920 C' A: A: A: 
E; = 3 c3 + 48 c~ A? + 80 cs A; 

oi = 24 c4 + 480 cj + 960 eb A;' 

G;i - 12 C3 4.96 c4 A? 

pi = 192 64 Xi  i- 640 CJ  X j  

~ i - 1 8 ~ 3 - t 1 4 4 ~ 4 - 1 4 4 ~ ~ X ?  + 4 8 0 ~ ~ h : ~ h :  9 

.ri = 144 c+ -1- 4SOcs - 480 r.5 h.? .i. 5760 c' hj , Xi 
<,bj- - 1 2 ~ ~ - 9 6 q  

xi - 576 C+ X i  #., X I  2 

<jj  = 1920 cs A;.:, A?+, 

w , -  1920~3 h i . ,  h i : z  

cl, ci  . . . r6 being the binomial coeficients, rk. 

=,=(- ,++ 11. . . ( k - : , . l ?  
,. ! 

We get a;, pi, . . . w; from at, pi, . . . w; by changing A, to A:. 

In the following table we give the cxprrssjons for the wrioun ordcr 
moments fequired in the above approximate expression for F: in the two 
cases, vir. : 
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(i) when the patticle is an ellipsoid, and 
(ii) when it is an elliptic cylinder. 

Ellipsoid with semi 
axes a, h, c dong 

Osl, Uxr, Us, respcctiveiy 

(415) rc abr 

(4115) -x a3hr 

(4115) -x ab3c 

(4115) .rr abc3 

(4/35) m nShc 

(4135) ?r abSc 

(4135) rc abc5 

(4/105) rc ob'c3 

(41105) rc a3bc3 

(41105) -x a3b3c 

(4163) rc a7bc 

(4/63) n ab7c 

(4163) -x abc7 

(4131 5) x absc3 

(4/3 1 5 )  rc a3bcs 

(41315) rc asb3c 

(41315) ?r ab3c5 

(413 15) rc a5bc3 

(41315) rc a3b5c 

(41945) .rr a3b3c3 

2 m abh 

(112 )  m dblr 

(112) m ab'h 

(213) .rr abh3 

(114) rc asbh 

(114) ri ab5h 

(215) .rr abhs 

(1 /6) x ab3h3 

(116) n a5bh3 

(1112) T a"b3h 

(5132) rc a7bh 

(5132) rc ab7b 

(217) rc abh7 

(1/12) .x absh3 

!1/10) rc a3bhs 

(1132) rc db3h 

(1110) .x ab3h5 

(1/12) rc asbh3 

(1132) ~r a3b5/r 

(1136) T; a3b3h3 

We may mention here that the above expression for V is valid only when L/R. 
where L is a characteristic length defining the size of a particle, is so small that 



the terms of order ( L / R ) ~  and higher powers of ( L ~ R )  arc. negltpihl!, mu l l  i i t  

comparison with 1. 

I am grateful t o  Prof. P. L. Bhatnngw for t h e  iogg'biiiir~ oi  the  ~ I < > I  lc i i~ 
and guidance throughout the preparation of the pupcr. 
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