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three qubits
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tripartite entanglement
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see math.RA /0604374




three qubits
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tripartite entanglement
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see math.RA /060437
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three qubits

¥ = agge/000) + ayo| 100) 4+ apye/010) + agey (001
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tripartite entanglement
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complementary observables




see Levay et al

arxiv 0808.

3849

o, {X,Y, Z,1} g; 2 0; © Oy

pomts ZZZ IZZ ZIZ ZZI . IIZ IZI . ZII
lines XXX IXX . XIX. XXIIIX IXI XII

flag ZZX,ZYY.IXZ. - [F, swaps points|

antiflag YZX.YIZ, --. - and lines
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van den Nest
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bases {4;}; and {B:i}s

in prime power dimension d = p7
thereare d + 7 MUBs

010 1 0 0 quirits
Va=1 0 0 1 Dy=1] 0 w 0
1 0 0O 0 0 &
g 1 © g 0 1
0 0 w ) M,=DVi= ( 0 0 )
= 0 0 o 0

s.t. A;|Bg) = L—

circulant operators
R..,= R,R, for finite field index

I see eg. Combescure arxiv 0710.5643
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example in F, 1, 2 — Qubit stabiliser formalism

two qutrits B R T Wy — Wy —b- Wi —tns
| 2-adic integers
(

B e

prime qudits — profinite integers

2-1]z

— integral adeles A =R xZ

algebraic and metric closure?

Fourier transform diagonalises : natural
all circulants for all qudits and | number
the R arculants act simplv on = ' objects?
cycle types =— pretopos?

|
|
|
|
|

Grothendieck, Lawvere, Tierney, Joval, Street ...



qubit spin model sets as vector
Co=iRFR, : spaces field with

CaoR:Cs = RyCaRs | _ 1 eleFment
' , 1

modular

¥
(o001 )" = 1

: % = r’TlfTJf’Tl

qutrit plane swapping = Gardis
U U () _ -

R3'| 0 r —z |Rs= M,(2)  for finite fields

U —7r ‘
bf_' = r_‘-‘_}. fitf = ....'HEJ. ca = wac

pseudo Yang-Baxter rule de = wde, db = whd
H:"*{-_:’*R;' — Il(-_"."I'-'-ll:.":-(-_'_:- o P da = ad -+ttt — :]'hf
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weak Yang-Baxter rule for points and lines

John Baez,

James Dolan et al
Groupoidification




weak Yang-Baxter rule for pomnts and lines

John Baez,

James Dolan et al
Groupoidification




weak Yang-Baxter rule for points and lines

PLP — LPL

eg. recall the three qubit Fano plane geometry:
pomts ZZZ [ZZ ZIZ ZZI . IIZ IZI.ZII
Lines XXX, IXX XIX XX, IIX IXI X1

John Baez,

James Dolan et al
Groupoidification




The abstract Fourier transform

Pontrjagin duality: G=G
eg. G = all p"th roots of unity < U(1)

dual to the p-adic integers

Hom(_,2)

%

BoolAlgop StoneSpace

S

Hom(_,2)
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Triality (qutrits+)

Hom( .3 “ Hom(_,3)
V

2 1
. Hom(_3) 3-Spaces

n-ality (qudits+)

Cosmoi etc Set — Sets
Ross Street Mark Weber et al




€&
neutrino mixing

TBM = E,F,

Koide matrices:




