N=1 N=2 N=3

lcircleinacircle 2 circles inacircle 3 circles inacircle
radius =  1.000000000000 density = 1.000000000000 Qe radius =  0.500000000000 density = 0.500000000000 BEsmr radius 0.464101615138  density = 0. 646170927520 =
ratio = 1. 000000000000 contacts = 1 ratio = 2.000000000000 contacts 3 ratio 2.154700538379 contacts 6

4 circles inacircle 5 circles inacircle 6 circles in acircle

radius
ratio

0.414213562373  density
2.414213562373  contacts

0.370191908159  densi ty
2.701301616704  contacts =

0. density .
ratio = 3.000000000000 contacts = 12

0. 686291501015 LESw radius
8

A ratio

0. 685210244331 LESwr radi us
10

7 circles inacircle 8 circles inacircle 9 circles inacircle

radius = 0.333333333333  density = 0.777777777778 Qe radius = 0.302593388349  density = 0.732502069378 BEsmr radius 0. densi ty =
ratio = 3000000000000 contacts = ratio = 3.304764870962  contacts = 14 ratio 3.613125920753  contacts

10 circles in a circle 11 circles in a circle 12 circles in acircle
radius =  0.262258924190  density = 0.687797433174  [Eswmn radius = 0.254854701717  density = 0.714460108861 [ Eswmr radius 0.248163470572  density = 0.739021297514 [ Esswr
ratio = 3.813025631398  contacts = 20 ratio = 3923804400163  contacts = 24 ratio 4.029601930116  contacts = 24




