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Abstract: A symmetric informationally complete positive-operator-valued measure (SIC POVM) is a special POVM that is composed of d^2
subnormalized pure projectors with equal pairwise fidelity. It may be considered a fiducial POVM for reasons of its high symmetry and high
tomographic efficiency. Most known SIC POVMs are covariant with respect to the Heisenberg-Weyl (HW) group. We show that in prime
dimensions the HW group is the unique group that may generate a SIC POVM. In particular, in prime dimensions not equal to three, each group
covariant SIC POVM is covariant with respect to a unique HW group. In addition, the symmetry group of the SIC POVM is a subgroup of the
Clifford group, which is the normalizer of the HW group. Hence, two SIC POVMs covariant with respect to the HW group are unitarily equivalent
if and only if they are on the same orbit of the Clifford group. In dimension three, each group covariant SIC POVM may be covariant with respect to
three or nine HW groups, and the symmetry group of the SIC POVM is a subgroup of at least one of the Clifford groups of these HW groups
respectively. There may exist two or three orbits of equivalent SIC POVMs for each group covariant SIC POVM, depending on the order of its
symmetry group. 

Pirsa: 11040105 Page 1/114



Pirsa: 11040105 Page 2/114



Pirsa: 11040105 Page 3/114



Pirsa: 11040105 Page 4/114



Pirsa: 11040105 Page 5/114



Pirsa: 11040105 Page 6/114



Pirsa: 11040105 Page 7/114



Pirsa: 11040105 Page 8/114



Pirsa: 11040105 Page 9/114



Pirsa: 11040105 Page 10/114



Pirsa: 11040105 Page 11/114



Pirsa: 11040105 Page 12/114



Pirsa: 11040105 Page 13/114



Pirsa: 11040105 Page 14/114



Pirsa: 11040105 Page 15/114



Pirsa: 11040105 Page 16/114



Pirsa: 11040105 Page 17/114



Pirsa: 11040105 Page 18/114



Pirsa: 11040105 Page 19/114



Pirsa: 11040105 Page 20/114



Pirsa: 11040105 Page 21/114



Pirsa: 11040105 Page 22/114



Pirsa: 11040105 Page 23/114



Pirsa: 11040105 Page 24/114



Pirsa: 11040105 Page 25/114



Pirsa: 11040105 Page 26/114



Pirsa: 11040105 Page 27/114



Pirsa: 11040105 Page 28/114



Pirsa: 11040105 Page 29/114



Pirsa: 11040105 Page 30/114



Pirsa: 11040105 Page 31/114



Pirsa: 11040105 Page 32/114



Pirsa: 11040105 Page 33/114



Pirsa: 11040105 Page 34/114



Pirsa: 11040105 Page 35/114



Pirsa: 11040105 Page 36/114



Pirsa: 11040105 Page 37/114



Pirsa: 11040105 Page 38/114



Pirsa: 11040105 Page 39/114



Pirsa: 11040105 Page 40/114



Pirsa: 11040105 Page 41/114



Pirsa: 11040105 Page 42/114



Pirsa: 11040105 Page 43/114



Pirsa: 11040105 Page 44/114



Pirsa: 11040105 Page 45/114



Pirsa: 11040105 Page 46/114



Pirsa: 11040105 Page 47/114



Pirsa: 11040105 Page 48/114



Pirsa: 11040105 Page 49/114



Pirsa: 11040105 Page 50/114



Pirsa: 11040105 Page 51/114



Pirsa: 11040105 Page 52/114



Pirsa: 11040105 Page 53/114



Pirsa: 11040105 Page 54/114



Pirsa: 11040105 Page 55/114



Pirsa: 11040105 Page 56/114



Pirsa: 11040105 Page 57/114



Pirsa: 11040105 Page 58/114



Pirsa: 11040105 Page 59/114



Pirsa: 11040105 Page 60/114



Pirsa: 11040105 Page 61/114



Pirsa: 11040105 Page 62/114



Pirsa: 11040105 Page 63/114



Pirsa: 11040105 Page 64/114



Pirsa: 11040105 Page 65/114



Pirsa: 11040105 Page 66/114



Pirsa: 11040105 Page 67/114



Pirsa: 11040105 Page 68/114



Pirsa: 11040105 Page 69/114



Pirsa: 11040105 Page 70/114



Pirsa: 11040105 Page 71/114



Pirsa: 11040105 Page 72/114



Pirsa: 11040105 Page 73/114



Pirsa: 11040105 Page 74/114



Pirsa: 11040105 Page 75/114



Pirsa: 11040105 Page 76/114



Pirsa: 11040105 Page 77/114



Pirsa: 11040105 Page 78/114



Pirsa: 11040105 Page 79/114



Pirsa: 11040105 Page 80/114



Pirsa: 11040105 Page 81/114



Pirsa: 11040105 Page 82/114



Pirsa: 11040105 Page 83/114



Pirsa: 11040105 Page 84/114



Pirsa: 11040105 Page 85/114



Pirsa: 11040105 Page 86/114



Pirsa: 11040105 Page 87/114



Pirsa: 11040105 Page 88/114



Pirsa: 11040105 Page 89/114



Pirsa: 11040105 Page 90/114



Pirsa: 11040105 Page 91/114



Pirsa: 11040105 Page 92/114



Pirsa: 11040105 Page 93/114



Pirsa: 11040105 Page 94/114



Pirsa: 11040105 Page 95/114



Pirsa: 11040105 Page 96/114



Pirsa: 11040105 Page 97/114



Pirsa: 11040105 Page 98/114



Pirsa: 11040105 Page 99/114



Pirsa: 11040105 Page 100/114



Pirsa: 11040105 Page 101/114



Pirsa: 11040105 Page 102/114



Pirsa: 11040105 Page 103/114



Pirsa: 11040105 Page 104/114



Pirsa: 11040105 Page 105/114



Pirsa: 11040105 Page 106/114



Pirsa: 11040105 Page 107/114



Pirsa: 11040105 Page 108/114



Pirsa: 11040105 Page 109/114



Pirsa: 11040105 Page 110/114



Pirsa: 11040105 Page 111/114



Pirsa: 11040105 Page 112/114



Pirsa: 11040105 Page 113/114



Pirsa: 11040105 Page 114/114


