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— Operationally, such quantities are inferred from many copies of p.




Motivation
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p™ = | p® ] (iia)
Example: How to determine Py (x) = &r(MxR) ?
1) Collect data: Determine frequencies A, of the outcomes X = (xy,...,x,). (xieX Vi)
n— o0
—> Law of large numbers: A, —> py — iid Ng = A\ fx=y )
2) Infer P x) from A, . Uy skeibobion (Sor fixed 2)

There exist other states p(”) + p®” leading to the same A, (asymptotically)!



Motivation
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There exist other states p(”) + p®” leading to the same A, (asymptotically)!

Why do we care? )
e Information theory techniques —» often based on iid assumptions ——»C‘Ro\ws-‘ ? )

e We often work with the whole object p(”) o Ew‘-mx\ﬂ_w\m\- Measures
o Are@on-iid resources)as effective as iid resources? k defined via rates (Te, Ep)
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= Example for p"V . Almost-iid states ! | | « exponenbiah de Fineldi theocems
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Definition of almost-iid states
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Robustness of information measures
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Robustness of information measures
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Entropy Squashed entanglement
H(2) = - t (8 logqls)) EsqSae) = in £ T(A:BIE),
AHR™)  vs.  AH(E™) AEL(QY) vs.  AE, (D)
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—> What about other measures, e.g., entanglement cost E - and distillation £, ?
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Robustness of information measures
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—> What about other measures, e.g., entanglement cost E - and distillation £, ?
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=> Another crucial point:  DefFijual 0w oc a. cate '—:\\_“ £ —
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‘ ' Modify the definition of state transformation rates —» operational!



Operational
state transformation rates
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State transformation rates

aspuptotically close (in trace— Aistance)
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Traditional:
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p ~ pO" 2 ok V

we have a defect: p"V = p®" 1@ w ? ok vV

(/\/What 1 ) we have a defect, but we don’t know where ? not cleas -

//What if | we have superpositions of defect (almost-iid states) ? evew warse

What if ,0(”) even more general ?



State transformation rates — Definition

Operational rate (intuitive):

Operational set (informal):

Assumptions on tom(-): @) works foriid input ™ - ¢ (eq, Fomeyaply wit PovH M°7)

Q consistent under random sampling Q robust under “easy” defects (r=om)
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Operational rate: RS™(p — o) = sup { r|3PY e Z : PO(OP(ton();p)) C OP(tom(-);a)}




Main results

Theorem: (Characterising the operational set). Let tom(-) be any sensible tomography

protocol. Let p € OP(tom(-);p) and assume p to be permutation invariant. Then, for any

o € (0,1), we find o {180 S s () shoskcid w8, ¢ Ln]

(trpealaan =t (p) =~ 7 € A(p).

Corollary : (Characterising the operational transformation rate). For a given sensible to-
mography protocol tom(-), set of (free) operations %, and any two density operators p and o,

we find

R%"(p — o) = sup { r | 3 P ez . P (A(p))




Main results — special cases

Rz (p — o) = sup { r| 3 P ez . PW (p")

Entanglement distillation: D(p) — (p — | DTN DT \)
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Entanglement cost: Ec(p) =
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Conclusion
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de Finetti-type theorem Operational state transformation rates
tro(p) ~ 7 € Alp) Teadibiowal : S&ﬂ T3
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Moin result - SQ“ —_ V—\") (a.\w\os\- =1 ™ T)

Notion of almost-iid states

(arXiv: 2603.15792)
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Thank you for your attention!




