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Abstract: | will describe a new connection between supersymmetry, geometry and computer science. An exploration of the equatic
supersymmetry has revealed a geometrical sub-structure whose classification depends on self-dual error correcting codes.
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A Statement of the Problem

Fields
Space time supersymmetry begins from the

space of fields.

f:{f}b%{f}’f

scalar vector graviton
f}_} S— { OII:I . ._11:11.;[;: . f!{I ;}q -.I.‘.}. - " =

spin — 0, spin — 1, spin — 2

spinor gravitino
Fr =1 22(=z), ¥a?(x),

spin — 1/2, spin — 3/2
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SUSY Variations
c)“Q(e“}f :{f}f t {F}

Elements of {F } s are:
linear in €.
linear in the elements of {F} v,
involve invariant tensors (y, 7, etc.) and
may involve first derivatives.
Elements of {F }; are:
linear in €<,
linear in the elements of {F};,
involve invariant tensors (7, 7, etc.) and

and may involve first derivatives.

Translations

Sp(E%) F = (£%a{F}s) © (£%0a{F} >




— dQ Eu

e S

bo(e)) = 5p(E%)

: - g
Y

Even now thirty years after its first state-
ment, the general solution to this problem

1s still not known.

On-Shell SUSY Representation

5ole1)dolea) — dglex) dpler) =
op(€”) + IS

But in many theories, such as low-energy
string effective actions, the action is not even

- = . - | -
known completely’ o e




SUSY Variations
0(e™) F ={F}s & {F}h
Elements of {f}f are:

linear 1n €“.

linear in the elements of {.7-_}_;;-.

involve invariant tensors (7, 7, etc.) and
may involve first derivatives.

Elements of {F }; are:
linear in €<,

linear in the elements of {F},;,

involve invariant tensors (7y, 7, etc.) and

and may involve first derivatives.

Translations

é_P‘ é‘{l : F — ; guaﬂf{f}b) g {fﬂéjﬂ{f}?ﬂwlm




Off-Shell SUSY Representation

&

-

d0(€1) 5@{6-- ) — 5(2 E_: 6Qi;;£-:" = dp(£9)

- & |
.. 4
177 a83€2-

Even now thirty years after its first state-

where £€% = 12¢

ment, the general solution to this problem

1s still not known.

On-Shell SUSY Representation

-

OQ{EE O‘Q{E;} — O-Qi_-fg ) OQf =
dp(&%) + 9S
But in many theories, such as low-energy
string effective actions. the action is not even

known completely!
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indicates directior

: T | .a T
indicates €g J_J_J':_’f_-._f“--r almension.

indicate positive coethcients,

Ines 1ndica legative coefficients.
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Using A Matrix Representation

Define Basis Elements

Consider real matrices (with f =

Projection Operator

L. =

L

with | -




Venn Diagram

{ Mz}




For a iixed value of N there 1s a mini-

mum value dy such that dy x dy matri-

ces faithfully represent this algebra. With

-

N = 8m + n, 1 <n <8 and using the
definition if N = 8k —m m = k — 1 for
k 1. 2. 3. ... oco. this minimum value is

= —

shown in the following table

FR -




Conjectures On Minimal
Off-shell Multiplets

Number of Adinkra Topologies
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Definition of
Spacetime
SUSY 2
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Colorized Transtormation Laws

’TU{ = —1€VU —1 L‘.

B=ie¥ +1ct0” +iet +1et”

s
00

bou' = €6:B + G +€d-A—<F ,

fj.'@e."’z 0-B—eG+co-A+eF .
bt = —€rA—<F +€0:B - <G ,

fgu*= —<0;A+¢F + 0B +¢G

1e0-V° — 100
+1ed V" — 100
d@G = —1€e0- L-'." + et

+ €0, ¥ —1c0; ¢




laws

‘Peacock mode’ of the Adinkra

For some purposes, It is not necessary to

dispiay this level oI detall in this case,

Od€s may D€ collapsed upon one anotner.

- e

For exampie, the fully collapsed version of
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Colorized Transformation Laws
" -

i +iew +i
crB+:G+edrA-<F |
0-B—€eG+¢0:A+¢€F

r= e A—cF+edB—cC .

e ’jr.‘l""f—‘“ (j-B*fG.

1600 — 10U

& ) : i I
Lied v —ic0p0"




where the numbers next to the nodes signity

A 0% .8 W Lhlh: SRS REE FR.-l ] LAN_-NW S LALS. FIRINANED i Aslil ¥
L
*'1! T e 17 TTY T-l-" T [ _ag
- L - LWL a v -diial - LA4% LA "

‘Rampant peacock mode’ of the Adinkra
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Colorized Transtormation Laws
- - = 1
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