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Dynaestructureof lock

p
=?AupAnt -> Koashi - Imoto theorem

H = Hen* Hin
register

->
R

↑ '
displayclockwork

add. assumptions -> a simpler
model

See arXiv. 230601829



Dynaestructureof lock
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de
ideal clock

= Hi!I
real clock

PlT, =t.,Tz
=t...) ->
Hii11!

e



Waiting mistribution

de P)T =tz,Tz =tz, ...)

= II id ticks

WIt) w(tz-t1]....
*

waiting time distribution

(delay function)

How to find outwith?



Hysks are well-behaved

#Pct=- i[H,*1+ ,pc+3 +(..)

+(5ma5)pci(5n+x) - 545m+5m,4.r,par3
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Hysks are well-behaved

p. xloxol
->Pc(t) a 1nxn

simplified picture:

iid ticks ->(10), 11+}

wit) =- 4 tr(p,(t)) =tr) JnTmp:(t)



Hysks are well-behaved

Im. The waiting time distribution P(T1=t)
=w(t)

can be founded bysome decoy envelope.

Iinition
↓
eigenvalere -estraaging)

pp(t) =et)p10x0l)
E
all steady
States

Pc:(t) =((H.) *h (4) (clock
↓ ↓

not ticked ticked ticks)



Hysks are well-behaved

Ihm. The waiting time distribution PCT1=t)

can be founded by some decoy envelope.

Iinition
Igeneralized

eigenmatrices
palox0 =EC;Poly(wil Re(X;) <0

pi(t)*loxolt =cPoly(;) e** - Imint

1pt)/=C.e



Hysks are well-behaved

Im. The waiting time distribution PCT1=t)

can be founded by some decoy envelope.

-> itis well-behaved.
-all its momentsexist

-characteristic function
can be written asTaylor
series

...
etc.
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(time between ticks)

P(N =n(t) =e
Amemoryless
*B =A =1 (measure of precision)

->d
=1 for clockwork

Aarises from
-> gS =0 (equilibrium)
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A
ritrarybyPoisson clock
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relative to Poisson clock

n ticks
jthenj+1)th
#11
tick tick

P(N =n,T; +-Ti =t)
=P(N =n,t).w(t)

↓
is

pr
= P(Na =n, t) wIt) dt
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relative to Poisson clock

mu(w,U) =Enprsticking number of 2 kind
= Eswim, (w)

me(w,U) =2 Me(w)
for example:

M2(1,2) =2
2 Me(w) + UM(w)
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relative to Poisson clock

mu(w,U) =Enprsticking number of 2 kind
= Eswim, (w)

Mo(w) =Er ,(-1)"(!]m; (w,w)
&

Stirling numbers
of 1st kind
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relative to Poisson clock

Characteristic function
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Fteexprimentalsamples

sample size N with x1, X2, . . ., XN

for calculating firstrelative moment (

P((* -mit/ -) =mio,N
NU2E2
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Er S
I is a sampling-M(w) +toresource!



tomographyofmeetclocks

W
I in the steady state

P(iIn) =((niz) Pr(kIt)dt
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- relative moments

... n ticks of A
0

kticks of W mi(t,n) =32k"P(k(n)
CPoisson's

rate 5

asymptotics (x =k"P(kIt) =Ed
k=0

-> find moments from 4 d!" 3s,



⑭look

A general clock tomography:
- arbitrary vs. arbitraryknown unknown

- arbitrary VS. arbitrary (e.g. same
unknown unknown clocks)

- relativistic settings
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Assumptions forderiving theclockmodel


