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Introduction Large deviation principle

Central limit theorem

S = 22—1 S, n>>1 sk, : independently distributed random variables

P(S/n) ~ exp [—nao(S/n — 50)2]
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Central limit theorem

S = z:_] Sy, 1 >>1 sk : independently distributed random variables

P(S/n) ~ exp [—nao(S/n - 80)2}
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Introduction Large deviation principle

Large deviation principle
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Introduction Large deviation principle
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Aim

To investigate

@ the universal ellipse.
@ the distribution crossover from short-time to long-time statistics.

@ the symmetry properties of distribution.
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To investigate
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Time averaged current distribution: 2 ms
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Introduction

Time averaged current distribution: 80 ms

T T T ] 9 [ T
40 | 3 F 3
: 3 T F 3
30 - _'gf E 3
= C : L |
&2 4 01 ¢ 3
10F 3001 | E
j;; ............... :l P S ST S I S SR |:
T T

S. Singh (Aalto University, Finland) August 21, 2017



Introduction

Time averaged current distribution: 320 ms
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Introduction

Time averaged current distribution: 1280 ms
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Introduction

Time averaged current
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Model

@ A classical 2-level system
@ governed by rate equation

dpi/dt =T1po —T'_p1

@ probability
po=1-—p
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Model

@ A classical 2-level system
@ governed by rate equation

dpi/dt =T1po —T'_p1
@ probability
po=1-—p
@ Using multi-jump approach, we obtain distribution

e~ (1I-D)+T_I}r

Pr= T {r5(1)+r+5(1—1)

+ 27T T_1I(Z) [Io(x) +7[0_(1-1)+T,7] I1§j$)] }

J. Bergli et. a., New J. Phys. 11, 025002 (2009)
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Distribution

Pr= A{TI +T2}
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Distribution

Pr= A{TI +T2}

Iy (1-7)+I_T)r
T, +I_

67[

A=

Ty =T_6(I)+T.6(1—1)

Il (T)

T
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Distribution

Pr= A{TI +T2}

Iy (1-7)+I_T)r
T, +I_

67[

A=
Ty =T_6(I)+T.6(1—-1)

Il (T)

€T

Ty = 27T, T_I(T) |Io(z) + 7[T_(1 — T) + T, 7]

I(Z)=0(Z7)0(1—I) xz=27/I;T_I(1-1)
I;(x) : Modified bessel function of the first kind.
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Including noise
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Theory parameters
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Small 7

P~

S. Singh (Aalto University, Finland)

0.01

(&

[ (1-T)+T_T)r

+1_

(T_6(T)+T.6(1—1)}

August 21, 2017



P (I)

T

S. Singh (Aalto University, Finland)

VD - Vi@

August 21, 2017



Comparing theory to experiment
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Characterising the ellipse
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Varying transition rates
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Theory Universal Semicircle

Universal Semicircle
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Theory Universal Semicircle

Universal Semicircle
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To investigate

@ the universal ellipse.
@ the distribution crossover from short-time to long-time statistics.

@ the symmetry properties of distribution.
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Fluctuation relation
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Conclusions

Conclusions

We observed

@ the universal ellipse in a single-electron box.
@ the distribution crossover from short-time to long-time statistics.

@ the Fluctuation relation in long time limit.
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Path integral representation of jumps

Probability of trajectory with M jumps
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Path integral representation of jumps

Simplifications po(t=0=1-p,(t=0)= L.
I+

T (Tti)

Pty ty)=pole =0)e T, (t)e ™9 T (ty Je
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+ _

1,(x) - modified Bessel function of k-th order
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Including noise : Alternative slide

@ Assumptions for noise ¢
o delta-correlated : (i and ¢; are independent for k # [
e stationary : the distribution Py(¢;) is the same for all &

@ noise convolution

e P) e Pe(Z - 1)

~ o~ 1 ~
P() = /0 P(T)Pe(T-T)dT

Ytot
2y iv_ 1 I ~
42 / o [[O(x)—l—(”y_—i—’ydl) 1(7) Pe(T — T)dT
Ytot 0 x
K ) 1
Pe(€(r)) = — [ e K EMa—oa) gy = e~ §(12/2(0%/K)

T or V2r /Ko
which is also a Gaussian with the variance ¢%/K.
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