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Whatis an Adinkra?

« Graphical Representations of Super Symmetric Algebras

* Encode information about Super-tino partners with
complimentary spin

* Analogically, predict coordinates like operators

“ Distinct equivalence classes of a Coxeter group



“ Coloured

What is an Adinkra?

* Nodal Graphs
* Bipartite

* N-regular

* Specifically, we are concerned with Valise representations
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Whatis an Adinkra?

No other inequivalent

F
adinkra can be constructed ) ) L )
to satisfy the rules except l/l
those that obey the b per A

fOllOWlng aUtomorphlsmS. Two N =2 Adinkras depicting two Supermuliplets

+ Edge-Colour Swapping b, [#] =3[t O] [#] k= [t O
P2 0 1] (¢ 0 1

* Dashing Flipping o] [ 0 1] [4 [0 1

D2 g =81 of [wa) T 1 o

|2 T ) 2 |

* Node Swappin

pp g L-Matrices for left-hand Adinkra
» Sign Changing

o 1 . 1 . Adinkra (In)Equivalence From Coxeter Group Representations: A Case Study
N K cin F 1pp1ng Isaac Chappell I1, S. James Gates Jr, T. Hubsch https://arxiv.org/abs/1210.0478
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https://arxiv.org/find/hep-th/1/au:+Chappell_I/0/1/0/all/0/1
https://arxiv.org/find/hep-th/1/au:+Gates_S/0/1/0/all/0/1
https://arxiv.org/find/hep-th/1/au:+Hubsch_T/0/1/0/all/0/1
https://arxiv.org/abs/1210.0478

Classes of Adinkras

Chiral

Vector

Tensor




Supermultiplets

Chiral Supermultiplet : (A, B, ¥, F, G)
DA = Y, , DuB = i(7°)a" ¥ ;
Dato = i (Y)abOuA — (V’¥)ab0uB — iCat F + (v°)asG
D.F = ()a"0u% » DuG = i(v"4")a"0uthy
Vector Supermultiplet : (A,, Ay, d)
Dady = (e’ Mo
Dodo = — i 3([7* 7 Dar (8 A — 8, 4,) + (F)asd
Dod = i(""7")a” Oudo
Tensor Supermultiplet : (¢, B,., Xa)
Dapp = Xa »  DaBuv = — 2(lo, w)a'2s
Daxo = i(7)as0up — (v°7)ab €77 0pBor

A Lorentz Covariant Holoraumy-Induced “Gadget” From Minimal Off-Shell 4D, N = 1 Supermultiplets
S.J. Gates, Jr., T. Grover, M. D. Miller-Dickson, B. A. Mondal, A. Oskoui, S. Regmi, E. Ross, R. Shetty

https://arxiv.org/abs/1508.07546 6
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Supermultiplets

Charal Supermultiplet

:Da . DbA = —chabF-i-Q( )abG 2(’)’ ’)’”’)aba B \

D, , Dy]B = i2C 4G +2(7°)aF + 2(7°y M0 A

[Da, DoJtpe = — (V1) ab(Y V> 7)) 0oa

:Da ; DbF - i20ab77uaapaaA+2(75)abn#08u803_ 2(’757“)@8#(; )

:Da 9 Db G 12 Cabnﬂoa,u,aaB + 2(’75)01177”06#8014 + 2(757“)0,()8“1? 9
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Supermultiplets

Vector Supermultiplet

[Da, Dp]Ay = =26 ua(V’7*)ab0s A — 207" Vu)apd
[Da, Dyld = 2(y°7")wd” (A — 8,4,)
[Da, Do]he = —i2Cau(v*)c Bura — 12 (V) (7"7") O
—i2(V° )b (1°) A
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Supermultiplets

Tensor Supermultiplet

(Do, Dol = 2(v*1*)av€’ **0,Bas
(Do, Do]Bu = — €u®8(7°7") 00 + 4(V° V) b€’ 11> 0pBap
[Da s Dylxe = i2Ca(7*)c Ouxa — 12 (7°)ab(v°7*)c Ouxa
+12 (V") (7°) X
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Supermultiplet Fermions

Chiral Supermultiplet Fermion

[Da ’ Db]"/}c = _i(,\/S,},u)ab(,‘/S[,},u ) ’7#])cdap¢d
= [H#(CS)] abcd (@ﬂffd) s

Vector Supermultiplet Fermion

[Da s Db])\c = —12 Cab('}'p)cdap’\d — 12 (75)ab("/57#)cd6ﬂ/\d
— 12 (A/SA/“)ab(n/{—))cdau)‘d
[Hu(VS)] abcd (ap/\d) 3

Tensor Supermultiplet Fermion

[Da , Dy]xc = 2 Cab(')’“)cdauxd — 12 ('75)ab('75'7#)cdauXd
+ 22 (V° ") ab(7°) X
[H#(TS)] abcd (auXd)
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Chiral Supermulaplet: L-Matrices

L)y = € x (P | | | .
- . - T r = —1 —1 —1 —1
10 0 0 1 00 0][tooo \wl V2 vs i
L)F={00 0 =1 _[0-10 0]j0001 } s
Y7010 0| |00 1 0]]|0100
00 -1 0] |00 0-1][0010
(0 10 0] [to o offo 10 0]
Lk |0 01 0f_{01 0 01]0010 [dr F [dr G
-1 00 0 00 -1 0)f1 000 Chiral Supermultiplet
0 00 -1 (00 0 —1][0 0 0 1]
0 0 1 0] [t o o o]foo0 1 0] .
Lk |0 ~L 0 lo -1 0 of o 10 0| Daiabdecad) =ila)" (kA pv)
¥ =10 0 0 -1/ o o —10||o0o01 =i (2314) (k, A, p,v)" = i(A, =5, V),
1 00 0] oo 0 1f1 000 ™ 0 1.0 01T DY
0 0 0 1 1000][to0oo00 oolol |0 01 oA | op
(Lo |t © 0 0f _fo 100010001 el T =100 0] | — 'k
0 0 1 0 00100100 d 0 00 -1l lv v
01 00/ [0001][0010 - - - -

Adinkra (In)Equivalence From Coxeter Group Representations: A Case Study
Isaac Chappell I1, S. James Gates Jr, T. Hubsch https://arxiv.org/abs/1210.0478
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Chiral Supermulaplet

D,A
D,B

Va
i(75)abwb 3
Dawb - i(7p)abapA _ (757p)abap,B

{D,,Dy }A = i2(v")up 0, A , {D,,Dy,}B = i2(»")

{ Das Db }wc - iz(’yu)abap. wc + 22(7#)01) (7u)cdnd(¢) ’
K(¥) = —3DF , K(¥) = i5(7") DG

4D, N = 1 Supersymmetry Genomics (I)
S.J. Gates Jr., J. Gonzales, B. MacGregor, J. Parker, R. Polo-Sherk, V.G.J. Rodgers, L. Wassink

https://arxiv.org/abs/0902.3830
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Chiral Supermultiplet

(Gadget Construction

All permutations with determinant {-1,-1,-1,-1} and trace {2,0,2,0}

S—oo
S O O -~
- O O O
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©c - O O
- O O O
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°~o°
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“c°°
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“°°°
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0010

1 000
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0100
0010
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1 00O
0100
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0 0 1 0,

0001

0100
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(0 0 1 0,

0100
1 000
.0 0 0 1

0 0 1 0,

1 000
0001

.01 0 0
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Det = -1
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=2
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Chiral Supermultiplet

(Gadget Construction

Super Adjacency matrices as permutations of the 4x4 identity matrix

(1 1 1 1)

1 1 11

1 111
(1 1 1 1)

— o O O
S — O O
SO O
SO — O
+
S — O O
— O O O
SO — O
SO O
ol
o O O
o O — O
— o O O
S — O O
+
o O — O
OO
S — O O
— o O O

— o e
— = —
— = —
— e
— O O O
o O — O
o - O O
o O O
+
o O — O
- O O O
o O O
o - O O
ol
o - O O
o OO -
- O O O
o O - O
+
o OO -
o - O O
o O — O
— O O O

— e e —
— e e—
— e e—
— e e
— O O O
o O O -
o O - O
o — O O
+
o O O -
— O O O
o — O O
o O - O
ke
o O - O
o — O O
— O O O
o O O -
+
o — O O
o O - O
o O O -
— O O O
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Gadget Results: Chiral Supermultplet

All possible configurations of sign-in matrix components

(000 1y 0O0O01, 0010y 0010y 0100y, 010 0y
0111 0111 0111 0111 0111 0111
0010 0100 0 001 0100 0 001 0010
 0100)10010)(0100){0001)10010)1\100®O0T,

Generation of 6 uncoloured super-adjacency matrices

(1 1.1 -1, ¢1 1 1 -1y 1 1 -1 1y 1 1 -1 1y 1 -1 1 1, (1 -1 1 1
1 -1 -1 -1 -1 -1 -1 1 -1 -1 -1 1 -1 -1 -1 1 -1 -1 -1 1 -1 -1 -1
1 1 -1 1 -1 1 1 1 1 1 -1 1 -1 1 1 1 1 1 -1 1 1 -1 1

1 -1 1 1)1 1 -1 1)\1-1.1 1)1 1 1 -1){1 1 -1 1)1{1 1 1 -1,

[ —y
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Gadget Results: Chiral Supermultiplet

The space of all possible Chiral graphs contains 18 Colour-Sign Super Adjacency matrices

1 -1 1 -1 1

1 1 1

-1 1 1 1 1 -1 1
1
1
1 -1 1 1 -1 1 1 1 -1
-1 -1 1 1 1 1 -1 1 -1 1
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1
1 1 1 1 1 1 1 1 1 -1
1 -1 1 1 1 1 1 -1 1 1
-1 1 1 1 1 -1 1 -1 1

1
1
1 1 1 1 1
1 1 -1 1 1 -1 -1 1 1 -1 1 1
1 1 1 -1 1 1 1 1 1 -1 1 1
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Gadget Results: Chiral Supermultplet

The space of all possible Chiral Adinkras contains 6 Colour-Sign Super Adjacency matrices

1 -1 1-1
1 -1 1 -1
AT
W1 1 H-1 1

1 -1
-1 -1

1 1
1 -1
1 -1

1 1 i

The entire equivalence class of Chiral Adinkras can be generated with a single identifier

Base 4 : 110100110
Base 10: 82964
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Gadget Results: Vector Supermultplet

The space of all possible Vector Adinkras contains 6 Colour-Sign Super Adjacency matrices

-
1
| o 'l
W-1=1 -1
1 1
1 -1
1
.. u.

.l —1.1 1
Em

1

milal

P 1 -1 1
L=1 -1 =1 -1
The entire equivalence class of Vector Adinkras can be generated with a single identifier

Base 4 : 111000310

Base 10: 86068
Vectorial L-Matrices of determinant {-1,-1,-1,-1} and trace {2,2,0,0} 18



Gadget Results: Tensor Supermultiplet

The space of all possible Tensor Adinkras contains 6 Colour-Sign Super Adjacency matrices
1 1

1
o 0o B
1 1 1 g -1
-1 -1 1 1
11 1 11 1

1 -1 1 1
1 1 1 -1 -1
H-1=0 1 H1 -

The entire equivalence class of Tensor Adinkras can be generated with a single identifier

Base 4 : 011111010
Base 10: 21828

1
1

Tensorial L-Matrices of determinant {1,1,1,1} and trace {1,1,1,1} 19
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