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Abstract: <p>It is easy to prove that d-dimensional complex Hilbert space can contain a most d*2 equiangular lines.&nbsp; But despite
considerable evidence and effort, sets of this size have only been proved to exist for finitely many d.&nbsp; Such sets are relevant in quantum
information theory, where they define optimal quantum measurements known as& nbsp; SIC-POVMs (Symmetric Informationally Complete Positive
Operator-Valued Measures).&nbsp; They aso correspond to complex projective 2-designs of the minimum possible
cardinality.& nbsp;& nbsp;& nbsp;Numerical evidence points to their existence for al d as orbits of finite Heisenberg groups, the current record being
d=844 [Scott-Grasdl '17].&nbsp; However, to date, they are only proven to exist for finitely many d&nbsp;(the current record being d=323
[SG17])&nbsp;via computer-assisted calculations in number fields of degree increasing with d.&nbsp; In this talk, | will discuss the structure of
these number fields, which turn out to be specific abelian extensions of specific real quadratic number fields [Appleby, Flammia, McConnell, Y.
1604.06098].& nbsp; Such fields are known to exist by general theorems of class field theory, but until now, had never been found ‘explicitly’ in
Nature.&nbsp; This contrasts the classical situation for abelian extensions of CM fields, which are generated by the torsion points of abelian
varieties with complex multiplication. &nbsp; All known Heisenberg-covariant SIC-POVMs have unitary symmetries under the associated Weil
representation that are intimately related to the structure of the underlying number fields.&nbsp; A proper understanding of this relationship may
ultimately lead to a general proof of their existence in al dimensions, rather than the finite number of examples currently proved to
exist.& nbsp;</p>

Pirsa: 17100080 Page 1/33



Pirsa: 17100080 Page 2/33




Pirsa: 17100080 Page 3/33




Pirsa: 17100080 Page 4/33




Pirsa: 17100080 Page 5/33




Pirsa: 17100080 Page 6/33




Pirsa: 17100080 Page 7/33




Pirsa: 17100080 Page 8/33




Pirsa: 17100080 Page 9/33




Pirsa: 17100080 Page 10/33




Pirsa: 17100080 Page 11/33




Pirsa: 17100080 Page 12/33




Pirsa: 17100080 Page 13/33




Pirsa: 17100080 Page 14/33




Pirsa: 17100080 Page 15/33




Pirsa: 17100080 Page 16/33







Pirsa: 17100080 Page 18/33




Pirsa: 17100080 Page 19/33




Pirsa: 17100080 Page 20/33




Pirsa: 17100080 Page 21/33




Pirsa: 17100080 Page 22/33




LI (oo ZG(W))’
:/ &

\AEl(ﬁ( <"T'g o IV kg AJ|4\4

fan, /(\d

/ck(;/«) : \J E (( A N

o~ )
\ & ’Jk‘ ( —/I\ = L_f-f: .:"\

Pirsa: 17100080 Page 23/33




Pirsa: 17100080 Page 24/33




Pirsa: 17100080 Page 25/33




Pirsa: 17100080 Page 26/33







irsa: 17100080 Page 28/33




Pirsa: 17100080

{bﬂf" ‘\E ‘WL\ sSQ rrwa[w\Jf h) l‘- )

O\H(L FHL\ IS G«x\oi‘%z

)

Jfl«ﬂﬂ | I ’1: m{ltf-/\.!; . 'p; ’lf / ”\\/I’\\\ é )

(}]‘\

.‘J’\

e

Page 29/33




A 0 /(‘”’L |
‘:\"“f"“'ly"’;” %e\& %\ 5, ,‘"""‘05"7@“(2 c/1 OJJ :

\ \ 3
5 o maxion el feldl e e Sikla)) aes Ui
&
o i
9 D70y 7 W

e 3 Mds

Pirsa: 17100080 Page 30/33




h o
f”\*;k“"f' ‘Wr:a\& lﬁ/ |

i % w ’AJI
~ =Y 1'2“"\)\"!'\"'\ C \\'\C) \' l\"l? ‘I/K

- S ——
—— y

i moAs

Pirsa: 17100080 Page 31/33




f\(f)

-—

, § A
IC ﬁk / WC%XWWS c'ﬂu(Q\

TZ fj'l/r: N>

4-—;\

a—

|

|
//\
(O K}MQ 'IG[)\Q-; l 1

\ A )
e PR
/ — i) /(\l:_ /l’f/ \ A
/ 0, X\Q\ / L)

2 P~

Pi Page 32/33




: <");:;: AL ey %
4(3“‘/‘(’3 uq;]({e\gﬁ_\ : ‘

Pirsa: 17100080 Page 33/33




