Mathematical Surprises
From Off-Shell SUSY

Representation Theory



_i.[..l|

AVAN
N

o il




1232MeV

" 1385MeV

=1
5= 1530MeV
S=- . 1672MeV




o — O

= o
- O O

o O O



LF;

Fi=i‘}-i
F
i]=ldkFl:
/&
Ui_F =
s iF,
Vi:Fn:};lF
Tq == ‘:EIFT
F
v — 2
= Fg




. . B —

- — @ T+

= {3






v
d u
& —1 113 &
| |
! |
- 112 1/2

L

1
12 1/2
® - 1/3 L

T




SU(3) Young Tableaux &
The integers p and g

1 |= «1 g |1 p
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Counting Representations
dsyp) = (27 +1)

dsyis) = 3(p+1)(g+1)(p+g+2)



Baryons with Up, Down, Strange
and Bottom Quarks and Spin J=1/2

Twao Bottom Quarks
nat pot decovered

Cne Bottom Quark
e st missing

27 No Bottom Quark
s all discovered previously
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PROPERTIES OF THE INTERACTIONS
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DK =,
DM = A, - 5(¢), 0,4
DN = =i(7"). *Ag + i5(7*7").%0,¢,
Dally = i(0")a" N = iglr™ )i b
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Bits Naturally Arise From The

Geometry Of Hypercubes

To a small part, the appearance of the SDEC's is not mys-

terious. Bits naturally appear in any situation where eubical

geometry is relevant. The vertices of a cube can always be writ-

ten in the form
(1, 41, £1, ..., £1)
or re-written in the form
( (L1, (£1,)7, (L), o, (£1.)™)

where the exponents are bits since they take on values 1 or 0.

Thus any vertex has an ‘address’ that is a string of bits

(Pla P, Pa, =« -, pr!)

the information theoretic definition of a *word.’




Feynman on Wheeler

Feynman, Wheeler’s student in the 1940s, turned to
Thorne, Wheeler’s student in the 1960s, and said,

““This guy sounds crazy. What people of your genera-
tion don’t know is that he has always sounded crazy.
But when I was his student, I discovered that if you take
one of his crazy ideas and you unwrap the layers of
craziness from it one after another like lifting the lay-
ers off an onion, at the heart of the idea you will often
find a powerful kernel of truth.”




Calculating Kirchoff
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Kirchoff’s Law: v = §¢& . dr

jg{f- ar — > h(Di)(hy — b))

links
V - By

By = Z WDy ( by — Ry )

-!'!.T!.ﬂli.'.-'

j‘i‘{n“ll: IF-'.-JF — hl‘ :|| T h{n-ﬁl[hf — Jiri'.;.'_ lll-'-
T fl{Ug_]I:th — hf' .}3 T .'!I{Ul}[ th — h.i' jl

A(D)(hy — hy )y + R(D)(hy — Ry )s
h(D)Y(hy — hy)s + R(D)( hy — b )4




Bow-Tie Number Calculations
in the
‘““Ferromagnetic Phase”’

+ 3 {(hs = b )y + (hy — hy),
+ (hy = hi)s + (hy — hi)s)




+ 5{(hy — hi)1 + (hy — hi)s
-+ (hf — hi)g + (hf — hf)q}

+ 5{(5) + (hy — hi)a
+ (hy — hi)s + (hy —hi)q}

+3{(3)+(—3)+ (hy — hi)s
B (hf _hi)-i}

+3{(3)+(—-3)+(3)
LA (hf - hi):i}

+3{(3)+(=3)+(3)+(—-3)}

— BN = 0




+ 2{(hs — hi)1 + (hy — hi)a
+ (hy — hi)s + (hy — hi)a}

+ 5{(3) + (hs — hi)2
+ (hy — hi)s + (hy — hi)a}

+3{(%) + (3) + (hy — hi)s
'—(h‘f—hi)q}

+3{(3)+(3)+(—-3)
-_-{hf—h,-)4}




Bow-Tie Number Calculations
in the
*‘Anti-Ferromagnetic Phase’’

By = +5{(hy — hi)i —(h; — hi)s
+ (hy = hi)s— (hy = hi )a}




+ 5{(hs — hi)i — (hs — hi)
+ (hy — hi)as — (hy — hi)a}

+ 3{(3)— (hy — hi)a
+ (hy — hi)s — (hy — hi )i}

+3{(3) —(35) + (hy — hi)s
—{hf — h,‘)q}

+3{(3) —(3)+ (—-3)
— (hy — hi)a}




+ 5{(hs — hi)1 — (hs — hi)2
+ (hy — hi)s — (hy — hi)a}

+3{(3) - (hy — )
+ (hfy — hi)s — (hy — hi)d}

+3{(3) - (—3)
+ (hf — hi)s — (hy — hi)a}

+3{(3) - (—3%)
+ (3) — (hy — hi)s}

+3{(3) - (—=-3)+(3)-(-3%)

— By
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