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Isometric Fluctuation Relation in
a symmetry broken fluctuating phase

Carlos Pérez-Espigares

University of Granada

In collaboration with: Pablo |. Hurtado & Pedro L. Garrido

London, July 2013



The Isometric Fluctuation Relation (IFR)

* We consider systems with a locally conserved observable
(energy, number of particles, charge...) described macroscopically by:

(Continuity equation)

PR
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The probability of observing a time averaged current J=r"" / dt/ drj(r,t)
0 A

P.(J) ~ exp[+7TLG(J)]

IFR:| lim L In [PT(J)] =e-(J-J)

po(a; |J1)

Optimal Path : {po(r,t) = po(r),jo(r,t) =J}{

o po(r;J) (r;J) I = |T| 0 X




Dynamical Phase Transition in 2D (WASEP): IFR still valid

Optimal Path : {po(r,t),jo(r,t)}g —» {po(r — vi),jo(r — vt)}§

* |J|>|J| — flat profile. Gaussian statistics.

* |J|<|J<] — Traveling wave profile (breaking translation invariance).
Non-Gaussian statistics.

Same phenomenon in 1D:
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Some references:
P.l. Hurtado, CPE, J. Del Pozo & Pedro L. Garrido, PNAS, 108, 7704 (2011)

CPE, Pedro L. Garrido & P.l. Hurtado, PRE, 87, 032115 (2013)

THANK YOU!!



Do non-typical trajectories

have non-typical amorphous
order?

Chris Fullerton
Department of Physics, University of Bath

Equilibrium
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Pin tfraction c of particles

Run dynamics ‘ I ‘

(Generate new ‘ ‘
configuration ‘ ‘

Measure overlap for configurations well separated in time - high

Blue = Pinned
Red = Mobile

overlap means system 1is in reference state, low overlap means

system 1n new state.

Crossover at ¢* when system is as likely to be found in a new

state as in state reference configuration is from

The lower ¢* is, the higher the degree of amorphous order in

reference state



solid - overlap with reference where particles are the same or different
dots - overlap with reference where particles must be different
dashed - same as solid but have vaporised initial configuration (then re-equilibrated)
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The same plots, | | |
but pinned Trajectories with
non-typical
particles are e yp

from an activity have non-

ey typical amorphous
equilibrium
- order
configuration

The End!

Thanks to Rob Jack
Paper based on this work currently in preparation...
see arXiv 1306.5640 (R. L. Jack, C. J. Fullerton) for more on pinning
& J Chem Phys 138 224506 for more on TPS




The University of

Dynamical phases in the FCS r Nottmgham

of the resonant-level model
UNITED KINGDOM - CHINA - MALAYSIA

Sam Genway, James Hickey, Juan Garrahan, Andrew Armour

. t(qo, q) = Tr(Pq Ut Pgypss Py, UtTPq)
Bernard & Doyon, JMP 2013
ﬂ, (T nu1 )1 (T :“2

Thermodynamic formalism for events in time

’dynamical partition function‘ — Zt(S) = Z e—s(qo—q)Pt(q()’ q) = et0(s)

q90

’ dynamical free energy ‘ — 6’(5)

dynamical pressure‘ — S

Imperial Workshop on Large Deviations Theory, July 2013 Sam Genway, University of Nottingham



Dynamical phase diagram r The University of

Nottingham

° ’Dynamical order parameter‘ —9/( ) = < > /t =
° 0'(s) = ((8g?), — (8q)?) [t = ms)

T=0 T=15

Imperial Workshop on Large Deviations Theory, July 2013 Sam Genway, University of Nottingham



Map FCS between different models ﬂ,- E;l{';:ﬁr;ﬁ;fm

1(s)

e Change dot-lead coupling 7

e FCS related by s-translations

1(s)

e | Tune s via physical parameters

Imperial Workshop on Large Deviations Theory, July 2013 Sam Genway, University of Nottingham



s-biased dot state ﬂ'. The University of

Nottingham

e State of quantum dot for rare
charge transport events?

nd(S) _ quo e—s(q—qo)
x Te(d'd PgUePgopss Pay UL Pg)

° ’ Dot state correlated with FCS ‘

e See in Al%(s) and ny(s)

arxiv:1212.5200 |

Sam.Genway®@nottingham.ac.uk

Collaborators: James Hickey, Juan Garrahan, Andrew Armour

Imperial Workshop on Large Deviations Theory, July 2013 Sam Genway, University of Nottingham



FCS Singularities & Time-Integrated -

Observables in Quantum Systems

James Hickey

12 i 1

University of Nottingham

Supervisor: Juan P. Garrahan

The University of

g

Nottingham




1D Transverse Field Ising Model

Extension of Thermodynamics of Trajectories to Closed
Quantum Systems - “s”-ensemble.

Hamiltonian|: H=-2_ o{o},,—1), o}

Phase transition at A=1
Study cumulants of : K:ft D or(t)dt ':ftk(t')dt'

Introduce |Non-Hermitian|Perturbation: H(S>:H_§k

Moment Generating Function (MGF) : Z(s,t)=(T!(s)T,(s))
Look for critical features of Z(s.t) away from s = 0O, using
following scaling :

b(s)=lim,, ., 2BLL0

Define|Dynamical Magnet.|JAnd|Susceptibility|:

kK.=—0'(s),x.=0""(s)




Results and Links to Other Areas

dynamically
ordered

-----

i )
dynamically s/2 1
ordered !
Xs
0
1 Mxs
-2 0
A
Evaluated MGF using Ground State.

Critical points form circle ,c.f. Lee-Yang zeros.

Critical points effect cumulants at s = 0.
Quenches to study critical points.
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« MGF - [Survival Probabilitﬂof an Associated Open
Problem : P,lt) .

« s-parameter & decay rate.

* Probe using digital simulation with 6 cold ions plus ancilla ion.

Apply gates at discrete times to simulate Associated Open

System.
THANK YOU!

Collaborators: S. Genway, |. Lesanovsky, J. P. Garrahan

Original Paper - PRB 87, 184303 (2013)

Quench Dynamics - In Preparation.
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A Map for Flndlng
Hidden Markov Models

Michael Hush
Andrew Armour,
lsor Lesanovsk and

Juan Garrahan

University of
Nottingham




r The University of
Nottingham

UNITED KINGDOM - CHINA - MALAYSIA

Llndblad

1
—i[H LipL! —
Positivity Trajectories

Markov

Not Lindblad

— —i[H, 7] +|e”* ZLmLT——(LTLﬂ wL!L;)

2
Complete
nightmare

Physically reallzable

8t

Non-Markov s-ensemble
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Not
Lindblad Map

Lindblad

> Two-level ancilla covers everything
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" Thank you
Michael.Hush

@nottingham.ac.uk

Paper coming soon...
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Modulated two-level system:
—xact work Statistics

Gatien Verley - Université du Luxembourg

UNIVERSITE DU
LUXEMBOURG

lundi 8 juillet 13



At the large deviation level

w = TAStot = —q

, P(W)
--------------------- oc=1 R
| |
. . W
hO ----- za i' """'"'"""""""'-i --------------------- g = _1 ‘48. O 48_
Y

w=4a W =-4a
Master equation Py (t) = LPw (t) — (hOE) - Ow Pw (t)

Generating function

. Q = AN (Al + XA (N
propagator over a period

f Ax>)X and W =nw wehave (") =< \"=¢"?

lundi 8 juillet 13
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lundi 8 juillet 13




Outlook

* Several baths
* Sthocastic thermodynamics of an engine
* Increase the number of field state

(No time reversal symmetry of the driving)

- Collaborators:
Massimiliano Esposito
Christian Van den Broeck

- More details on Arxiv:1306.6667
Contact: gatien.verley@uni.lu

lundi 8 juillet 13



