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Correctness
d-correct, t-recipient QPB
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Security

e-indistinguishable ciphertexts

H (Exex Ency, — <0>)|Sym(dt)H1—>1 =

e-indistinguishable ciphertexts against
adversaries with side information
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Solutions to t-QPB

We consider 3 solutions
- Focus on key length in
terms of classical bits

- I.e. taking logarithm of
unitaries needed

Unitary t-
designs

Symmetric t-
designs




Quantum One-Time Pad
For t-QPB
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Secure QOTP for t-QPB

Separate keys
for each copy

Key length:

log,(4°) = 2
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Security

Unitary t-designs

Unitary appears Haar-random
when used up to t times
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Designs & t-QPB Security

- Schmidt decompaosition

- Re-writing twirling of states

- Collapses to twirling of state in
symmetric subspace
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Lower & Upper Bounds

Translate to key length bounds
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Solutions to t-QPB

We consider 3 solutions
- Focus on key length in
terms of classical bits

- I.e. taking logarithm of
unitaries needed

Unitary t-
designs
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Key Length

Symmetric Unitary t-designs

- Relaxation of unitary t-design

- Mimics action of Haar-measure
in symmetric subspace

- Security of designs for t-QPB
applies to symmetric designs




Exact Symmetric Bounds

Lower bound:

- 1-design in U(Sym(d"))

- Resulting lower bound of 43,
Upper bound:

= {UW@jﬁ)@hym(dt)@sm(dt) :U elU(d)}
B={V®V:V elU(Sym(d"))}

- Applying Carathéodory's Theorem

diym — 243, +3 € O(dd,,)
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Approximate Bounds

Lower Bound:

Upper Bound:

o dié’“ log(dsym )" log(1/€?)
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Comparison of Solutions

Taking d=2, letting t vary

Key Length Comparison, t up to 20

6 7 & 9 10 11 12 13 14 15 16 17 18 19
Value of t

=8==QOTP  =f='Weighted t-design  ==de=Symmetric weighted t-design




Key Length Comparison, t up to 20

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
Value of t
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