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*Kissing Number; 24
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F4 Lattice
*The group order: 1152
*The shortest Vectors
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The equilateral triangle:

et bt b bt b bt b et b et b et b et b et b e b e bd e bed

[



IIIIIIIIIIIIIIIIII ~ =~ = L L L L ~ a o ~ & o ~ a o ~ = = -~ ~ = = -~ ~ =
Ll L E R E e e E e e E e e L e K e K e K | —_r—— — e e —— — — — —r—— — —_r—— — —r—
— —

CooCCooooooooooooD ooS ooooooos ooos ooon e e ==
T SSSRNTHTSHTETIT T L Sy ogos SgHs | H5HEE HHES SR N SEE T LT
S BT S
]111020011112011111]111]]]11111110]1112]]1111]]]]1110]111]0]111]1]]]11
— I | I | | I _0___1__11 [ | o~ 1 1T NS ___11_I_:I__ [ [ | S Y i _I___I__l
]11112020111100111110111 A A A A A A NSO A OO v v v v AT NNAA A0SO N e v —
— I | [ I I [ T B B B B Il l I (I | | l l I | |
(SR S | S [SES) - 1| S S S i | |
L B B IS IS I G IS T B B B INGCS TGS B B B B e Lo B B B B B B B Lo B B W) L o | L B B N ) ] S o i i
S (I | o 11»|__ [ S | S N 1‘|__1»|__ S | o S — 1_I__»|__
o~
vvvvvvvvvvvvvvvvvvvvvvv 111illvvilrvillvvillvvillliilrvillvvillvvilllil

[11111_I_11111111111111002[[[1111111_I_111111111002[[[1111111111111002[[[11
| I (I (I I | { I I I [ | ! (I [ I I | ! (I

~ ~ = ~ ~ = ~ ~ =
]_I_1111111111111111111020]]]111_I_111_I_1111_I_1111@20]]]1111111111111@20]]]11
(S [ | I I B | | NS || | I I B | | NS || [ I | | NS ||

[ oo N oo N [SESNeN
A A A A A A A A A A A A A A A A AT OO S T A A A A A A A A A A A A1 OO0 L B B B B B o B o B e B e B B o B o BN SSRGS W) —
S L N O O O U O U O D A N B A | [SESES] | T N A U O A A N B N I | [SESES] | T Y O U A B | [SESKS)

[ S S N S S S S S S S S S S S S S N S S S S S S S S S i S N S N S N S S S e S S S S N i S S S S S S S e S —

B LS
S S S S S o T g T T T T T e e e e e e e e e e e S G R R

S O O T T T T T T T T T 7 g g

e i i

RS N S S S N T S S S NN S S S S N S S S S NN S S S S NS S NN

e S S e S S S S S S S S S S S S i S S S S S B S S S S S S S S S S S S S S S S S S S S S S i S S S S S i S S S S S S S S S S S R
e et b et b et b et b et b et b bt bt e bd e bt b bt b et b et b et b et b el b et b el b e bd bt bt b bt b bt b et b bt b et b et b et b et b el bd e bd bt bt b bd b bt b bt b bt



,
e L . e =L E
— S22 S22 S S S oD o2 ooes ooD o == £ == ooes
R N GG
ST T T T T T T T ST T s T e T T e DR
B I o [y [ N G S R B I o e L [ Ry [ ——— L O N e AA A —r—r——
S [ —ANS _11_I__ - | o S | — | _—I__l_l___ Il NS | 11__1_1100_ —I___I__1___11_ | | NS
..
A0 A A A A A O N Lo B B ICCS IS IS IS B B B B B | Ard A A A0SO ArA A NS T A A A A A OO0 NS
| | | | L B | | | — I | ———
S — —Ao | — o~ o — I o N [ o N | — (Rl [SASESES]
i — i o — S S — o Ll o | o i o i o A
—
llllllllll reded = & a a aaa a aaaardrded & a2 aa A A A A A A A A A A A A A A rdd A A A A A A an A A A A A A a
]]]]]]]]]]]]]] A r—m—r—r—————

~ =~ = ~ =~ = ~ =~ = ~ = = ~ =~ =

A A A A A A OO N SO A A A A A A A A OON SO A A A A A1 ON SO A A A A ON SO A ON SO ——m—m 1 ANANNSS S

| I I | | NS || 11 | NS | || | NS | || | NS S | | NS [ T |
[SE eV (SR NeN) [SE NN (SR NN [SENeN)
L B B B B B o B B B NS IS I S Lo B B B o B B B o B B ILSS IS S L B B B B B B IS IS S Ard A0 A A0 Ao
| N O O D R R | (SIS | D R A | [SESES) [ I I | (SIS 11 [SESES) [SESES)

[ i S S S S S S S S S S S S S N S S S S S S S S S S S S O S M S S S S S S S S S S S S S S S S M S —r'

A A R e e e e e e e e e e e e e e e e e ) e e ) e e ) e e ) ) e e ) e e ) e e ) e e ) e e ) e e ) ) e e ) e e ) e e e e e e e e e e

AN AN AN AN

S S e S S S S S S S S S S S S S S S S S S B S S S S S S S S S S S S S S S S S i S S S S S S S S S S S S S S S SR S S S R
S S S S S S S S P S S S S S S S S A S S S S S S S S S S S S N S S S S S U S S S S S S S S S S S S S SR S S (SR S SR S S R



~ & o~ a ~ ~ a a a ~ = ~ = -~
—_r——— —_—r——— —_r——— —_r— —_r— —
—_—r——— —_—r——— —_—r——— —_—r— —_—r— —
Lo B B B e — — — —
|
—

| - = | o - = - = - = O T

o H—_—— o — —_—— —— —_— —r— e — e ————————
| [SES) [ | | — — — [SESIN [S) oo SRS
-~ o~ = -~ o~ = -~ - -~ - | =~ = S - ~—

el T K e e e NS R T R e R N e E e E e T K B B | —_r— —_r— —— OO A A A A OO AT OO A —m OO —m—

Ll B Ll ] Lo B B o IR o IEC N NN -~ — — — *
200 02000 000 ]]]1111]1111111122 2 1212212 02200*

0
Q.Z.Z]]]]]] O.ZQZ1J1J1J1Jﬂv2nZ1J1J1J1Jﬂuﬂ:U 1;1:U 1;1 1;1]]]]]]]]]]]]]]] ﬁL1J1J7ﬁ7
et e NN e e e e e e A A A A A A A A A A~ ——
11 | 11 | 111 NS S | | 11 | 11 |
-~ = = -~ =~ = ~ = = N S S O S NS -~ -~
el el ) A Al NN, N —_——— el A A A A A A A A A r— A —
NN | NN | Il Toeose | | | rLrLrL1¢1;1;1;FLJ;JL1;JLJ¢JL1;J‘_ 1 1 | I — | —
OO NTEA A0 AN NS A =~ ~ =~ -~ o B o B o B e B B B B B B B o R o B B B B o B |
| T I | [ [ | —meerA el A A A A A A A A [ |
(SRR [(SESNeN) [SES NV oo | | | © I | —
Ll B B IS RS Ll | (Rl Lo B B B B B B B B B o B e B B | —

1
1111],
sokokotoksokotokskokorokskokorokokok

000000000000000044.}1444,}_- [[[[[[[[[[[[[[[[ 1__»|__,|__‘|___I__1__11111f|___|__1__11,|__‘|__11__w
rrrrrrrrrrrrrrrr *

OO0 NANNANNNNNNCOOOOOO®® — i —— —— A A A A A A A A A A A A A ¥
| N T O Y A N B B | aNANANANANNNSSOSoSoo oS Ll [ | M
[(SESESESESESESESESESRSESNol o\ No Kol *

[SESESRSESESESRSRSES NSRRI NS NSRS RS RS RS RS RO RS A A A AT A A A A A A A A A A A A A A A X
[SESE SRR RO C RO RO RGNS RO NG RS R WS *

: 8

kokokokokskokokkokkokkokkkokskok sk kok sk k sk ok kkokskok sk kkkok
0
0
0

The regular tetrahedron
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[0200], [2000]]]

[0 0 2 0],

[[0 0 0 21,
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24

8—point set for each vertex:
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The code generated by the above.
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[24, 10, 6] Linear Code over GF(2)
Permutation group G acting on a set of cardinality 24
Order = 18432 = 2M1 * 312
G = PermutationGroup([[(1, 15, 24, 10),(2, 4),(3, 20),(5, 22),(6, 7, 19, 18),(8, 9, 17,
16),(21, 23)],

[(1, 24),(2, 23),(3, 22),(6, 19),(7, 18),(11, 14)],

[(1,21,17, 18, 6, 2),(3, 20, 14, 22, 5, 11),(4, 8, 12, 19, 23, 24),(7, 15,
16,18, 10, 9)],

(1, 6),(2, 7),(3, 11),(4, 10),(8, 17),(9, 13),(12, 16),(14, 22),(15, 21),(18,
23),(19,24)],
8),(8, 17),(10, 15)],
9),(7, 13),(8, 14),(11, 17),(12, 18),(15, 20),(21,
22),(23,24)]1)
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