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Abstract: | will describe a new connection between supersymmetry, geometry and computer science. An exploration of the equations of
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.

scalar wvector graviton
{ o(z), Ag(x), hgap(x),- ..

spin — 0, spin — 1, spin — 2

spinor gravitino

\

— { ,\‘._.[' Yo lT), - .

spin — 1/2, spin — 3/2

Page 4/119




SUSY Variations
O'Q(Eu} 7 = {}_}f e {F}

Elements of {F } 5 are:
linear in €“,
linear in the elements of {f}f
involve invariant tensors (v, 7, etc.) and
may involve first derivatives.
Elements of {F }; are:
linear in €<,
linear in the elements of {F};,
involve invariant tensors (v, 77, etc.) and

and may involve first derivatives.

Translations

Sp(§Y) F = (§%0a{F}s) © (§%Oa{F}pr




Off-Shell SUSY Representation

JQ{E{{] JQI:E--_;:; (€5 JQIQ_E;E = dp(&°

" 3
where £% = 12 efv%4 5€9.

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

1s still not known.

On-Shell SUSY Representatlon

OQIG OQLG'}-_O(;) E')|O(’?f
O!J' {ﬂ T ab
But in many theories, such as low-energy
string effective actions, the action is not even

known completely!
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SUSY Variations
(5(?(:6&:' = = {}—}f ® {F}
Elements of {f}f are:

linear in €“,
linear in the elements of {f}f

involve invariant tensors (v, 7, ete.) and

may involve first derivatives.
Elements of {F }; are:
linear in €<,
linear in the elements of {F};,
involve invariant tensors (v, 77, etc.) and

and may involve first derivatives.

Translations

dP‘E{J:F o Igu(‘)a{f}bjl % IEH‘(I{f}?eymg




Off-Shell SUSY Representation

0Q(€1)0Q\€2)
where £¢ =
Even now thirty years after its first state-
ment, the general solution to this problem

1s still not known.

On-Shell SUSY Representation

-

O‘Q{_Gl O‘Qf D = (5@-:_63 ) O-(?i:f*_ =
(51.1' gu.' + 0S
But in many theories, such as low-energy
string effective actions, the action is not even

known completely!

Page 8/119




_ Page 9/119




Hypercube slements

s ame

oert .} {2~ - Cells =
Graph Schisfli svoabael oz E. .} —— B 4-faces: F-faces: | 6-faces
O-faces | ] -faces —-faces) J-faces
C oxeter -Dvnkm

ST
Tetrason
4
Hetahedron
-
' |

Tesseract

octachoron

|

[ 0 Vo d

decareron

- ———
i

Hrexrtart

dodecapeion

i

H

Hrpl'rr act
tetradeca-"-tope

e e
i

Owrsract
hexadeca-S- Tope

A ——
B

Eaneract

sctideca-2-jope

amanae s J : T A - """ Ppage 10/119

=




Page 11/119







Page 13/119




!

(olor indicates direction

AalAb i F . AN FLL .

o datl B EaTatFar:t. % T T B - 3 ¥ ¥ VY
Height indicates engineering dimension.

444 443 48wty

Solid lines indicate positive coefhcients

Dashed lines indicate negative coefficien

Page 14/11

i Lw

=




Page 15/119




Page 16/11§













[}
—
=
=
o
N
[}
(=)
@
o










Using A Matrix Representation to
Define Basis Elements

Consider real matrices (with [/

N +1):

g b pdegl — EFFY

Projection Operator

P =301

L/ R Definitions




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 <8 and using the

k 1 for

-

N = 8m + n, _
definition f N = 8k — m =
k 2. 3. ... oo, this minimum value is
shown i1n the following table

f'_r; L




Conjectures On Minimal
Off-shell Multiplets

Number of Adinkra Topologies

A

]

W
b
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al Off-Shell 4D, NV <8 Supermultiplets




Adinkras:
Definition of

Spacetime
SUSY ?
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Colorized Transformation Laws

0pA= —tey — 1y + 1€
dgB=1€y” +icd” +iey +icy’
JOL = ‘.ﬂl}'B +:G+ E"j-:l —cF
0p¥° = c0rB —eG +c0rA+€F |

= —-€0;A-<F +¢0.B- <G ,

—¢8:A+eF +e¢8B+¢G ,

el U — 100




laws

‘Peacock mode’ of the Adinkra

For some purposes, it is not necessary to

dispiay tiis evel O deiall. in this case,
Nodes may be collapsed upon one anothner.

For example, the fully collapsed version of
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‘Rampant peacock mode’ of the Adinkra
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Colorized Transformation Laws

0pA= —tey —1cy” + 1ey

dgB=1ey +icy” +iey +icy
«0-B+:<G+e0-A—-<F ,
0-B-eG+c0-A+¢€F .

€8, A—¢F +¢8.B - ¢G

¢80 A+¢F +¢3.B +¢C ,

€d- V" — 10U
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‘Rampant peacock mode’ of the Adinkra
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Colorized Transformation Laws

fJ'QA: P

GoB=iet! +ict? +ied! +icy?
dgu' = 0B+ G +ed-A—F
fgu" = c0-B —€G + ;A +€F
bgv' = —€dA—F +€¢dB -G

fgu' = -8 A+¢F+:8:B+¢G

-

el U — 1¢0- 0




Colorized Transformation Laws

JQA::—!EQ;—! v
=!€L';-—g L":_“L‘-; g Lﬂ.f |
b B+re€C+ed-A—<F .
0-B—-eG+ 0rA+¢eF

—fd*.'l— F-—F&-B— A

bi? = —cd-A+€F+ 3B +¢G .

dboF = i€0:-¢° — icd- ¢’

Fied U — fj—t';
0QG = —i€0-y" +1iebr ¥

+1ed 0" — 1 0;0°
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A Statement of the Problem

Fields
Space time supersymmetry begins from the

space of fields.

F = {F}h © {F}s

scalar vector graviton
Fp = { dx), Aglz), hoplz),. ..

spin — O, spin — 1, spin — 2

spinor gravitino
Fr = { A(z), ¥a®(x),

spin — 1/2, spin — 3/2
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