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Among the quasi-stable size ratios of e ¼ rdi=rdj ½i; j ¼
1; 2; i 6¼ j� for two spheroid-like parcels connected, i.e.,

super-magic numbers in Table 1, the ratios related to the

convection force for m 6¼ 1 and e 6¼ 1 appear with the

statistic indeterminacy of the contact position of two par-

cels, whereas the other ratios can exist even when the

statistic indeterminacy effect due to small number of sub-

particles inside a parcel is absent.

For details, the relation between dimensionless defor-

mation rate ckð� ak=bk ½k ¼ 1; 2�Þ of each parcel depen-

dent on dimensionless time and the size ratio of the two

parcels e ¼ rdi=rdj ½i; j ¼ 1; 2; i 6¼ j�, i.e., Eq. 2, should be

described as

d2

d�t2
i

ci ¼ mci
d

d�ti
ci

� �2

þmcj
d

d�tj
cj

� �2

þmsi c
5
3
�2

3
m

i þ msj c
5
3
�2

3
m

j

( ),

Detþ dst for i ¼ 1; 2: j ¼ 1; 2: i 6¼ j½ �

ð2Þ

with

mci ¼ �e� e4 þ 2

3
eE0jc

�1=3
j

� �
B0i þ

2

9
e4�2DmE0ic

�4=3
i

� �

mcj ¼
2

3
e2þmE0ic

�1=3
j B0j �

2

9
e2þmE0ic

�4=3
j

� �

msi ¼ �e� e4 þ 2

3
eE0jc

�1=3
j

� �
C0i

msj ¼
2

3
e2þmE0ic

�1=3
j C0j

Det ¼ �e� e4 þ 2

3
e4E0ic

�1=3
i þ 2

3
eE0jc

�1=3
j ;

B0k ¼
1

3ck

c2
k � 2

c2
k � 1=2

;

C0k ¼
3

8

2c2m
k � 1=cm

k � cm
k

c2
k � 1=2

; and

E0k ¼ 3
c7=3

k

c2
k � 1=2

½for k ¼ 1; 2�

where the parameter dst and Dm denote the random force

due to small number of sub-particles inside a parcel and the

indeterminacy effect (stochastic variation) of the contact

surface position between two parcels connected, respec-

tively. When we assume the relation of Dm ¼ ð1� mÞ=2,

Table 1 can be obtained.

The online version of the original article can be found under

doi:10.1007/s10015-012-0056-y.
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