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Abstract – We investigate the non-equilibrium evolution of ideal Brownian particles confined
between two walls, following simultaneous quenches of the temperature and a constant external
force. We compute (analytically and in numeric simulations) the post-quench dynamics of the
density and the pressure exerted by the particles on the two walls perpendicular to the drift force.
For identical walls, symmetry breaking associated with the drift gives rise to unequal particle den-
sities and pressures on the two walls. While the pressure on one wall increases monotonically after
the quench, on the other wall, depletion causes a non-monotonic dynamics with an overshooting at
finite times, before the long-term steady-state value is reached. For walls immersed in a Brownian
gas, the effective interaction force changes sign from repulsive at short times to attractive at late
times. These findings have potential applications in various soft matter systems or fluids with
charged Brownian particles, as well as carrier dynamics in semiconducting structures.

Introduction. – Non-equilibrium processes are at the
heart of various areas physical phenomena, and have par-
ticular relevance to condensed matter physics [1]. Mathe-
matical descriptions of such processes fall broadly into two
main categories: models of non-equilibrium steady states
involving continuous energy pumping, e.g. for active mat-
ter, and models focusing on the explicit time evolution due
to external driving fields or quenches (sudden changes) of
some systemic parameters. In quench problems, the cen-
tral questions concern transient behavior of the system as
it approaches a steady state, as well as the nature of this
state. While quench-induced dynamics in closed quan-
tum mechanical systems have attracted much interest in
recent years [2, 3], studies of post-quench dynamics have
their roots in the statistical physics of classical systems,
and particularly in critical phenomena [4].

The presence of globally conserved quantities imposes
constraints on the time evolution of non-equilibrium sys-
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tems. Within coarse-grained models [4–6], such non-
trivial dynamics give rise to novel non-equilibrium phe-
nomena such as spinodal decomposition following temper-
ature quenches towards a symmetry-broken phase [7–9].
Indeed, driven systems with conserved quantities such
as the particle number, exhibit long-ranged correlations
[10–12], which can in turn give rise to fluctuation-induced
forces (FIFs) [13, 14] in non-equilibrium systems [15–19].
Sudden quenches, e.g., of the temperature, can modify or
generate correlations and FIFs in fluid media (see, e.g.,
Refs. [20–25]). Remarkably, transient long-ranged cor-
relations even emerge following quenches in fluids that
have uncorrelated (i.e., force-free) steady states [22,24,26].
However, temperature quenches additionally modify the
density field between objects immersed in a fluid. Corre-
sponding “density-induced” non-equilibrium forces, which
have been predicted and observed in conserved fluid media
[26], exist even in non-interacting fluids, and are longer-
ranged than their fluctuation-induced counterparts, which
vanish in non-interacting systems.
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In this letter, we consider such a system of non-
interacting Brownian particles with conserved density,
subjected to simultaneous quenches of temperature and of
a constant external drift force applied to the system. At
large scales, this problem can be described in terms of the
post-quench density, which, in the presence of an exter-
nal force, obeys the diffusion-drift equation. The quench
thus involves sudden changes of both the diffusion coef-
ficient (which depends linearly on temperature) and the
drift velocity. We expect such a description to be relevant
for diffusive media in which quenches of the temperature
(or effective temperature [27, 28]) can be realized. Ex-
amples include (thermal) Brownian fluids [29], but also
active Brownian fluids [30, 31], e.g., comprised of driven
colloids which self-propel due to illumination [32], dilute
vibrated granular matter [33, 34], or dilute colloidal sys-
tems in gravitational fields [35, 36]. Intriguingly, similar
physics emerges in semiconducting structures in which, de-
spite the quantum nature of charge carriers, electron/hole
transport obeys classical diffusion-drift equations [37–41].

We study the time evolution of non-equilibrium forces
on parallel walls following the quenches, analytically and
with numerical simulations. The interplay of the tem-
perature quench and drift gives rise to complex and rich
dynamics. The pressure differs on the two walls, which are
positioned perpendicular to the drift direction. Further,
the pressure on one of the walls evolves non-monotonically
in time, reaching a maximum before decaying to the steady
state. Then, by considering Brownian particles both inside
and outside the walls, we show that the effective interac-
tion force between the walls changes sign from repulsive
at short times to attractive at late times times following
the quench.

System and simulation model. – We consider a
system of non-interacting overdamped Brownian particles
confined in the x direction between two walls at x = 0, L
(see Fig. 1). While our system lives in d dimensions, trans-
lational invariance along the walls implies that dynamics
is effectively 1D. Each particle i = 1, . . . , N is governed by
a (de-dimensionalized) Langevin equation,

dx̄i
dt̄

= −dV̄ex

dx̄
|x̄i + ηi(t̄), (1)

x̄ = x/L, V̄ex = Vex/(kBT ), t̄ = Dt/L2.

The wall separation L, thermal energy kBT , and collec-
tive diffusion coefficient D have been used to define di-
mensionless time t̄, positions x̄i, and external potential
V̄ex. The random force ηi is a Gaussian white noise obey-
ing 〈ηi(t̄)ηj(t̄′)〉 = δ(t̄ − t̄′) δij where i and j are particle
indices.

At time t̄ = 0 a linear external potential is turned
on (quenched) between the walls, giving rise to drift-like
forces on all particles for t̄ > 0. Assuming a harmonic

x̄
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Fig. 1: (Color online) External potential Vex(x̄), consisting of
a linear term (generating a drift velocity v0 between the two
walls), and the harmonic wall potentials. Inset sketch: two
parallel plates at x̄ = x/L = 0, 1 immersed in a Brownian gas.

form for the wall potential, Vwall(x̄) = (λL2/2) Θ(−x̄)x̄2,
the total external potential reads

Vex(x̄) =


Vwall(x̄) + v0L/µ, x̄ < 0,
(v0L/µ) (1− x̄), 0 < x̄ < 1,
Vwall(1− x̄), x̄ > 1,

(2)

as illustrated in Fig. 1. Here, v0 indicates the drift velocity
of the particles due to the quench of the external force, and
µ = D/kBT is the mobility of the particles at thermal
conditions with temperature T . The Langevin equation
(1) thus becomes

dx̄i
dt̄

= 2v̄d−λ̄ [x̄iΘ(−x̄i)− (x̄i − 1)Θ(x̄i − 1)]+ηi(t̄), (3)

where v̄d = v0L/(2µkBT ) and λ̄ = λL2/kBT are dimen-
sionless parameters representing the strengths of the drift-
and wall potentials, respectively.

Quench protocol. The system is prepared in an ini-
tial state where particles are distributed uniformly in the
region x̄ ∈ [0, 1]. Physically, this corresponds to a zero
temperature state (and thus impenetrable walls) without
any drift potential (v̄d = 0). At time t̄ = 0, both the
temperature and v̄d are quenched to finite, non-zero val-
ues. Representing temperature of the system before and
after the quench by TI and TF , respectively, we thus have
TI = 0 and TF 6= 0. We perform numerical integration of
Eq. (3) for t̄ > 0 in order to solve the time evolution of
the system following the quenches. After the quench, the
particles gain kinetic energy and can penetrate into the
walls; this gives rise to a mechanical force on the walls via
Vwall.

Coarse-grained description. Coarse-graining of the
Langevin Eq. (3) via the (fluctuation-averaged) particle
density, which in dimensionless form reads

ρ̄(x̄, t̄) = L

N∑
i=1

δ[x̄− x̄i(t̄)], (4)
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naturally leads to the the Smoluchowski equation [42],

∂t̄ρ̄(x̄, t̄) = ∂2
x̄ρ̄(x̄, t̄)− 2v̄d∂x̄ρ̄(x̄, t̄) ≡ −∂x̄j̄(x̄, t̄) (5)

for the density ρ̄ and current j̄ between the two walls (0 <
x̄ < 1). Without drift (v̄d = 0), Eq. (5) is simply the
diffusion equation [the diffusion coefficient D enters via t̄;
see Eq. (1)]. In the coarse-grained view, the characteristic
length-scale of the wall potentials, set by λ, is taken to
be much smaller than L, so that the walls simply impose
no-flux boundary conditions on ρ̄.

Quench-induced boundary layers. At large scales and
with v̄d = 0, the temperature quench gives rise to an initial
adsorption/desorption of particles at the walls, while the
density far from the walls (where the potential is zero) re-
mains unchanged. The quench thus effectively changes the
volume that the confined particles can explore by modi-
fication of the boundary layer. After the quench, these
boundary layers (or depletions) diffuse into the “bulk”
between the plates, until a homogeneous distribution is
reached once more. For v̄d = 0, the thickness of the
boundary layers has been quantified by considering the
initial (homogeneous) distribution and the steady-state
post-quench distribution in terms of Boltzmann weights
of the wall potentials [26]. In the present system, with
v̄d 6= 0, we follow a similar approach to find the initial
density ρ̄(x̄, t̄ = 0) given the boundary conditions in Eq.
(5). Before the quenches, the system is in equilibrium at
a given temperature TI , and there is no external poten-
tial between the walls (v̄d = 0 for t̄ < 0). If v̄d . 1 (weak
driving compared to the post-quench thermal energy), one
may assume that only the distribution of particles very
close to the walls changes at very short times, while away
from the boundaries the density remains unchanged. In
this way, boundary layers with finite widths εl,r form at
x̄ = 0, 1, representing regions with excess densities at very
short times after the quenches. For very narrow bound-
ary layers with εl,r � L, we can ignore their contributions
to the boundary conditions of ρ̄. Thus, on coarse-grained
scales, the density obeys no-flux boundary conditions at
the walls,

j̄(x̄ = 0/1, t̄) =
[
− ∂x̄ρ̄(x̄, t̄) + 2v̄dρ̄(x̄, t̄)

]
x̄=0,1

= 0 (6)

at the walls. On the same grounds, the initial coarse-
grained density is uniform between the walls, excluding
the boundary layers of thickness εl,r at the left and right
sides,

ρ̄(x̄, t̄ = 0) =
{
ρ̄0, ε̄r < x̄ < 1− ε̄l,
0, 0 < x̄ < ε̄r or 1− ε̄l < x̄ < 1,

(7)

with ε̄ = ε/L. These boundary thicknesses will be esti-
mated below. Eq. (7) is the pre-quench steady-state of
the system (for t̄ = 0−) and fulfils the boundary con-
dition (6). Immediately after the quench, the boundary

layers are formed as particles start to fill those regions,
i.e., the quench effectively alters the volume of the sys-
tem. In Ref. [26] (where v̄d = 0), the quench was cap-
tured in terms of delta-function-like ad/desorption layers
at the walls, which set the initial conditions of the bound-
ary layer. For v̄d 6= 0, such distributions cannot satisfy the
boundary conditions in Eq. (6). Thus Eq. (7) provides a
mathematically consistent alternative for the initial den-
sity, and enables us to obtain analytical results that are
in excellent agreement with the simulations even at very
short times.

To calculate the thicknesses of boundary layers due to
the quench, we compute the pre- (RI) and post-quench
(RF ) penetration depth of the particles inside the left
wall,1

R̄I/F =
RI/F
L

=
∫ 0

−∞
dx̄ e

− Vwall(x̄)
kB TI/F . (8)

Assuming identical wall potentials on the left and right,
an analogous relation to Eq. (8) is obtained for the
right wall by changing the integration interval to (1,∞).
Eq. (8) is obtained by assuming Boltzmann-type distribu-
tions long before and long after the quench, ρ̄I/F (x̄) ∝
exp[−Vex(x̄)/kBTI/F ], and enforcing a conserved inte-
grated density. This allows us to find the (rescaled) change
in the thickness of the boundary layers induced by the
quench (ε̄l = ε̄r = ε̄),

ε̄ = R̄F − R̄I =
√
πkBTF −

√
πkBTI

L
√

2λ
. (9)

For the quenches with TI = 0, the boundary layer thick-
ness and the strength of the wall potential in Eq. (3) are
directly related by ε̄2 = π/(2λ̄).

Post-quench density dynamics. We now compute the
post-quench density for t̄ > 0 subject to the no-flux bound-
ary conditions in Eq. (6), and subsequently find the pres-
sure and forces on the walls. Since the boundary con-
ditions are asymmetric (of “Robin” type), the method of
images used in Ref. [26] cannot be employed here. Instead,
we use separation of variables, assuming a solution of the
form ρ̄(x̄, t̄) = X(x̄)T (t̄). Insertion into the diffusion-drift
Eq. (5) yields

∂t̄T (t̄)
T (t̄)

= 1
X(x̄)∂

2
x̄X(x̄)− 2v̄d

X(x̄)∂x̄X(x̄) = −α. (10)

Via the boundary conditions we obtain complete sets of
spatial and temporal eigenfunctions,

Xn(x̄) = ev̄dx̄

(
nπ cosβnx̄+ v̄d sin βnx̄

)
,

Tn(t̄) = e−αn t̄, βn = (αn − v̄2
d) 1

2 = nπ,

1Specifically, R =
∫∞

0 dxρ(x)/ρ(x = 0) for a given density ρ(x).
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from which a general solution of Eq. (5) follows:

ρ̄(x̄, t̄) = a′e2v̄d x̄ +
∞∑
n=0

anXn(x̄)Tn(t̄). (11)

The initial condition in Eq. (7) and the orthogonality con-
dition 2

∫ 1
0 dx̄ exp(−2v̄dx̄)Xn(x̄)Xm(x̄)/(m2π2 + v̄2

d) =
δmn for the spatial solutions Xn(x̄) lead to

a′ = v̄de
−v̄d ρ̄0(1− 2ε̄)

sinh v̄d
, (12)

an = 2ρ̄0e
−v̄d ε̄

(v̄2
d + n2π2)2

[
(1 +Wn)(v̄2

d − n2π2) sin(nπε̄)

−2v̄dnπ(Wn − 1) cos(nπε̄)
]
, (13)

with Wn = (−1)n exp[v̄d(2ε̄− 1)].

Pressure. For an ideal gas of Brownian particles, pres-
sure on a confining surface follows from the contact den-
sity [26,30], P = kBTF ρ, i.e.,

P̄l/r(x̄ = 0/1, t̄) =
Pl/r

(ρ0kBTF ) = ρ̄(x̄ = 0/1, t̄)
ρ̄0

, (14)

where ρ0 is the pre-quench density between the walls. In a
1D system, and thus in our simulations, ρ0 ≡ ρ̄0/L. Thus
Eq. (11) facilitates an analytical formula for the pressure
exerted on the left/right walls (x̄ = 0/1) in the coarse-
grained system.

On the other hand, in explicit simulations of the
Langevin Eq. (3), pressure on the walls can be obtained
in terms of mechanical forces. For the left wall, Pl =∫ 0
−∞ dx ρ(x)V ′wall(x), and analogously for the right wall.

Using Eq. (4), one finds

P̄l = −λ̄
ρ̄0

N∑
i=1

x̄iΘ(−x̄i), P̄r = λ̄

ρ̄0

N∑
i=1

(x̄i−1)Θ(x̄i−1). (15)

Results. – Following the quench at t = 0, the driv-
ing force explicitly breaks the left/right symmetry of the
system. Consequently the two walls experience different
dynamic forces and pressures, as shown in Fig. 2. For
pressure, we present both analytical coarse-grained results
as well as numerical simulations for N = 107 particles,
which are in excellent quantitative agreement with each
other. Since the drift velocity points towards the right wall
(v̄d > 0), the pressure on the right wall increases mono-
tonically as more particles penetrate into the wall, until a
steady-state value is reached. In contrast, time evolution
of the pressure on the left wall is non-monotonic, exhibit-
ing an “overshooting” behavior. Shortly after the quench,
particles penetrate into the wall so that the pressure in-
creases. At later times, the pressure decreases as drift
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t̄�1/2
<latexit sha1_base64="+kEFTDHgTevujgZNqTRYAzJCsoA=">AAAB9XicbVDLSgNBEOz1GeMr6tHLYBC8GHeDoMegF48RzAOSTZidzCZDZh/M9Cph2f/w4kERr/6LN//GSbIHTSxoKKq66e7yYik02va3tbK6tr6xWdgqbu/s7u2XDg6bOkoU4w0WyUi1Paq5FCFvoEDJ27HiNPAkb3nj26nfeuRKiyh8wEnM3YAOQ+ELRtFIva5HVYpZLz13LqpZv1S2K/YMZJk4OSlDjnq/9NUdRCwJeIhMUq07jh2jm1KFgkmeFbuJ5jFlYzrkHUNDGnDtprOrM3JqlAHxI2UqRDJTf0+kNNB6EnimM6A40oveVPzP6yToX7upCOMEecjmi/xEEozINAIyEIozlBNDKFPC3ErYiCrK0ARVNCE4iy8vk2a14tgV5/6yXLvJ4yjAMZzAGThwBTW4gzo0gIGCZ3iFN+vJerHerY9564qVzxzBH1ifP+QLkhg=</latexit><latexit sha1_base64="+kEFTDHgTevujgZNqTRYAzJCsoA=">AAAB9XicbVDLSgNBEOz1GeMr6tHLYBC8GHeDoMegF48RzAOSTZidzCZDZh/M9Cph2f/w4kERr/6LN//GSbIHTSxoKKq66e7yYik02va3tbK6tr6xWdgqbu/s7u2XDg6bOkoU4w0WyUi1Paq5FCFvoEDJ27HiNPAkb3nj26nfeuRKiyh8wEnM3YAOQ+ELRtFIva5HVYpZLz13LqpZv1S2K/YMZJk4OSlDjnq/9NUdRCwJeIhMUq07jh2jm1KFgkmeFbuJ5jFlYzrkHUNDGnDtprOrM3JqlAHxI2UqRDJTf0+kNNB6EnimM6A40oveVPzP6yToX7upCOMEecjmi/xEEozINAIyEIozlBNDKFPC3ErYiCrK0ARVNCE4iy8vk2a14tgV5/6yXLvJ4yjAMZzAGThwBTW4gzo0gIGCZ3iFN+vJerHerY9564qVzxzBH1ifP+QLkhg=</latexit><latexit sha1_base64="+kEFTDHgTevujgZNqTRYAzJCsoA=">AAAB9XicbVDLSgNBEOz1GeMr6tHLYBC8GHeDoMegF48RzAOSTZidzCZDZh/M9Cph2f/w4kERr/6LN//GSbIHTSxoKKq66e7yYik02va3tbK6tr6xWdgqbu/s7u2XDg6bOkoU4w0WyUi1Paq5FCFvoEDJ27HiNPAkb3nj26nfeuRKiyh8wEnM3YAOQ+ELRtFIva5HVYpZLz13LqpZv1S2K/YMZJk4OSlDjnq/9NUdRCwJeIhMUq07jh2jm1KFgkmeFbuJ5jFlYzrkHUNDGnDtprOrM3JqlAHxI2UqRDJTf0+kNNB6EnimM6A40oveVPzP6yToX7upCOMEecjmi/xEEozINAIyEIozlBNDKFPC3ErYiCrK0ARVNCE4iy8vk2a14tgV5/6yXLvJ4yjAMZzAGThwBTW4gzo0gIGCZ3iFN+vJerHerY9564qVzxzBH1ifP+QLkhg=</latexit><latexit sha1_base64="+kEFTDHgTevujgZNqTRYAzJCsoA=">AAAB9XicbVDLSgNBEOz1GeMr6tHLYBC8GHeDoMegF48RzAOSTZidzCZDZh/M9Cph2f/w4kERr/6LN//GSbIHTSxoKKq66e7yYik02va3tbK6tr6xWdgqbu/s7u2XDg6bOkoU4w0WyUi1Paq5FCFvoEDJ27HiNPAkb3nj26nfeuRKiyh8wEnM3YAOQ+ELRtFIva5HVYpZLz13LqpZv1S2K/YMZJk4OSlDjnq/9NUdRCwJeIhMUq07jh2jm1KFgkmeFbuJ5jFlYzrkHUNDGnDtprOrM3JqlAHxI2UqRDJTf0+kNNB6EnimM6A40oveVPzP6yToX7upCOMEecjmi/xEEozINAIyEIozlBNDKFPC3ErYiCrK0ARVNCE4iy8vk2a14tgV5/6yXLvJ4yjAMZzAGThwBTW4gzo0gIGCZ3iFN+vJerHerY9564qVzxzBH1ifP+QLkhg=</latexit>

(a)
<latexit sha1_base64="OgmmF/uTRgUZiC88x4RBtPBzJJE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QhjLZbtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epoqxJYxGrToCaCS5Z03AjWCdRDKNAsHYwvp357SemNI/lo5kkzI9wKHnIKRorPVTxvF+uuDV3DrJKvJxUIEejX/7qDWKaRkwaKlDrrucmxs9QGU4Fm5Z6qWYJ0jEOWddSiRHTfjY/dUrOrDIgYaxsSUPm6u+JDCOtJ1FgOyM0I73szcT/vG5qwms/4zJJDZN0sShMBTExmf1NBlwxasTEEqSK21sJHaFCamw6JRuCt/zyKmld1Dy35t1fVuo3eRxFOIFTqIIHV1CHO2hAEygM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gCIq41K</latexit><latexit sha1_base64="OgmmF/uTRgUZiC88x4RBtPBzJJE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QhjLZbtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epoqxJYxGrToCaCS5Z03AjWCdRDKNAsHYwvp357SemNI/lo5kkzI9wKHnIKRorPVTxvF+uuDV3DrJKvJxUIEejX/7qDWKaRkwaKlDrrucmxs9QGU4Fm5Z6qWYJ0jEOWddSiRHTfjY/dUrOrDIgYaxsSUPm6u+JDCOtJ1FgOyM0I73szcT/vG5qwms/4zJJDZN0sShMBTExmf1NBlwxasTEEqSK21sJHaFCamw6JRuCt/zyKmld1Dy35t1fVuo3eRxFOIFTqIIHV1CHO2hAEygM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gCIq41K</latexit><latexit sha1_base64="OgmmF/uTRgUZiC88x4RBtPBzJJE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QhjLZbtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epoqxJYxGrToCaCS5Z03AjWCdRDKNAsHYwvp357SemNI/lo5kkzI9wKHnIKRorPVTxvF+uuDV3DrJKvJxUIEejX/7qDWKaRkwaKlDrrucmxs9QGU4Fm5Z6qWYJ0jEOWddSiRHTfjY/dUrOrDIgYaxsSUPm6u+JDCOtJ1FgOyM0I73szcT/vG5qwms/4zJJDZN0sShMBTExmf1NBlwxasTEEqSK21sJHaFCamw6JRuCt/zyKmld1Dy35t1fVuo3eRxFOIFTqIIHV1CHO2hAEygM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gCIq41K</latexit><latexit sha1_base64="OgmmF/uTRgUZiC88x4RBtPBzJJE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QhjLZbtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epoqxJYxGrToCaCS5Z03AjWCdRDKNAsHYwvp357SemNI/lo5kkzI9wKHnIKRorPVTxvF+uuDV3DrJKvJxUIEejX/7qDWKaRkwaKlDrrucmxs9QGU4Fm5Z6qWYJ0jEOWddSiRHTfjY/dUrOrDIgYaxsSUPm6u+JDCOtJ1FgOyM0I73szcT/vG5qwms/4zJJDZN0sShMBTExmf1NBlwxasTEEqSK21sJHaFCamw6JRuCt/zyKmld1Dy35t1fVuo3eRxFOIFTqIIHV1CHO2hAEygM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gCIq41K</latexit>

(b)
<latexit sha1_base64="nvmtgWEx7qwPdQ+Ek+1IsFecZyE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSQzU475crbs2dg6wSLycVyNHol796g5ilEUrDBNW667mJ8TOqDGcCp6VeqjGhbEyH2LVU0gi1n81PnZIzqwxIGCtb0pC5+nsio5HWkyiwnRE1I73szcT/vG5qwms/4zJJDUq2WBSmgpiYzP4mA66QGTGxhDLF7a2EjaiizNh0SjYEb/nlVdK6qHluzbu/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwjO8wpsjnBfn3flYtBacfOYY/sD5/AGKMI1L</latexit><latexit sha1_base64="nvmtgWEx7qwPdQ+Ek+1IsFecZyE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSQzU475crbs2dg6wSLycVyNHol796g5ilEUrDBNW667mJ8TOqDGcCp6VeqjGhbEyH2LVU0gi1n81PnZIzqwxIGCtb0pC5+nsio5HWkyiwnRE1I73szcT/vG5qwms/4zJJDUq2WBSmgpiYzP4mA66QGTGxhDLF7a2EjaiizNh0SjYEb/nlVdK6qHluzbu/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwjO8wpsjnBfn3flYtBacfOYY/sD5/AGKMI1L</latexit><latexit sha1_base64="nvmtgWEx7qwPdQ+Ek+1IsFecZyE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSQzU475crbs2dg6wSLycVyNHol796g5ilEUrDBNW667mJ8TOqDGcCp6VeqjGhbEyH2LVU0gi1n81PnZIzqwxIGCtb0pC5+nsio5HWkyiwnRE1I73szcT/vG5qwms/4zJJDUq2WBSmgpiYzP4mA66QGTGxhDLF7a2EjaiizNh0SjYEb/nlVdK6qHluzbu/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwjO8wpsjnBfn3flYtBacfOYY/sD5/AGKMI1L</latexit><latexit sha1_base64="nvmtgWEx7qwPdQ+Ek+1IsFecZyE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSQzU475crbs2dg6wSLycVyNHol796g5ilEUrDBNW667mJ8TOqDGcCp6VeqjGhbEyH2LVU0gi1n81PnZIzqwxIGCtb0pC5+nsio5HWkyiwnRE1I73szcT/vG5qwms/4zJJDUq2WBSmgpiYzP4mA66QGTGxhDLF7a2EjaiizNh0SjYEb/nlVdK6qHluzbu/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwjO8wpsjnBfn3flYtBacfOYY/sD5/AGKMI1L</latexit>

(c)
<latexit sha1_base64="wRjF1YNS+iQEo080jDUCrfP6d/Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSQ5Wd98sVt+bOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmld1Dy35t1fVuo3eRxFOIFTqIIHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gCLtY1M</latexit><latexit sha1_base64="wRjF1YNS+iQEo080jDUCrfP6d/Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSQ5Wd98sVt+bOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmld1Dy35t1fVuo3eRxFOIFTqIIHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gCLtY1M</latexit><latexit sha1_base64="wRjF1YNS+iQEo080jDUCrfP6d/Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSQ5Wd98sVt+bOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmld1Dy35t1fVuo3eRxFOIFTqIIHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gCLtY1M</latexit><latexit sha1_base64="wRjF1YNS+iQEo080jDUCrfP6d/Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSQ5Wd98sVt+bOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmld1Dy35t1fVuo3eRxFOIFTqIIHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gCLtY1M</latexit>

(d)
<latexit sha1_base64="bXicP2nGNROAv+trs0HocMOf6AY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QhrLZTNqlm03Y3Qil9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSq4Nq777RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6AaBZfYNNwI7KQKaRwIbAej25nffkKleSIfzThFP6YDySPOqLHSQzU875crbs2dg6wSLycVyNHol796YcKyGKVhgmrd9dzU+BOqDGcCp6VepjGlbEQH2LVU0hi1P5mfOiVnVglJlChb0pC5+ntiQmOtx3FgO2NqhnrZm4n/ed3MRNf+hMs0MyjZYlGUCWISMvubhFwhM2JsCWWK21sJG1JFmbHplGwI3vLLq6R1UfPcmnd/Wanf5HEU4QROoQoeXEEd7qABTWAwgGd4hTdHOC/Ou/OxaC04+cwx/IHz+QONOo1N</latexit><latexit sha1_base64="bXicP2nGNROAv+trs0HocMOf6AY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QhrLZTNqlm03Y3Qil9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSq4Nq777RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6AaBZfYNNwI7KQKaRwIbAej25nffkKleSIfzThFP6YDySPOqLHSQzU875crbs2dg6wSLycVyNHol796YcKyGKVhgmrd9dzU+BOqDGcCp6VepjGlbEQH2LVU0hi1P5mfOiVnVglJlChb0pC5+ntiQmOtx3FgO2NqhnrZm4n/ed3MRNf+hMs0MyjZYlGUCWISMvubhFwhM2JsCWWK21sJG1JFmbHplGwI3vLLq6R1UfPcmnd/Wanf5HEU4QROoQoeXEEd7qABTWAwgGd4hTdHOC/Ou/OxaC04+cwx/IHz+QONOo1N</latexit><latexit sha1_base64="bXicP2nGNROAv+trs0HocMOf6AY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QhrLZTNqlm03Y3Qil9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSq4Nq777RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6AaBZfYNNwI7KQKaRwIbAej25nffkKleSIfzThFP6YDySPOqLHSQzU875crbs2dg6wSLycVyNHol796YcKyGKVhgmrd9dzU+BOqDGcCp6VepjGlbEQH2LVU0hi1P5mfOiVnVglJlChb0pC5+ntiQmOtx3FgO2NqhnrZm4n/ed3MRNf+hMs0MyjZYlGUCWISMvubhFwhM2JsCWWK21sJG1JFmbHplGwI3vLLq6R1UfPcmnd/Wanf5HEU4QROoQoeXEEd7qABTWAwgGd4hTdHOC/Ou/OxaC04+cwx/IHz+QONOo1N</latexit><latexit sha1_base64="bXicP2nGNROAv+trs0HocMOf6AY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QhrLZTNqlm03Y3Qil9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSq4Nq777RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6AaBZfYNNwI7KQKaRwIbAej25nffkKleSIfzThFP6YDySPOqLHSQzU875crbs2dg6wSLycVyNHol796YcKyGKVhgmrd9dzU+BOqDGcCp6VepjGlbEQH2LVU0hi1P5mfOiVnVglJlChb0pC5+ntiQmOtx3FgO2NqhnrZm4n/ed3MRNf+hMs0MyjZYlGUCWISMvubhFwhM2JsCWWK21sJG1JFmbHplGwI3vLLq6R1UfPcmnd/Wanf5HEU4QROoQoeXEEd7qABTWAwgGd4hTdHOC/Ou/OxaC04+cwx/IHz+QONOo1N</latexit>

Fig. 2: (Color online) Pressure on the right (a) and left (b)
wall, as a function of t̄ = Dt/L2, for different values of the
effective drift v̄d. Solid (colored) lines are simulation results
from Langevin dynamics, while dashed (black) lines represent
the analytical description [see Eq. (14)]. (c) Difference between
the peak and the steady-state pressures on the left wall as a
function of v̄d for different ε̄. (d) Approach of the pressure on
the right wall to its stationary value. In panels (a), (b), and
(d) the effective boundary layer thickness is ε̄ = 0.01.

removes particles from the left wall, until the long-time
stationary state is reached. As shown in Figs. 2(a) and
2(b), an increase of the external field strength (i.e., of the
drift velocity v̄d) leads to an enhancement not only of the
difference between pressures on the two walls, but also of
the relative amplitude of the left pressure overshoot. For
very small values of v̄d, the evolution of density on the
right and left walls becomes equivalent as symmetry is
restored.

Fig. 2(c) addresses the overshooting behavior, show-
ing the difference between the maximum value and the
steady-state value of the non-equilibrium pressure at the
left wall, in dependence on v̄d, for various ε̄.2 The over-
shooting becomes more pronounced with increased drift:
P̄l,max − P̄l(t̄ → ∞) → 1 when the boundary layer thick-
ness becomes very small (ε̄ = 10−4). For larger values
of ε̄ (i.e., less steep wall potentials / larger temperature
quenches), the overshooting is slightly reduced, because
the particles can penetrate deeper into the wall before be-
ing removed by drift. While the time evolution of pres-
sure on the right wall is monotonic in the presence of
the external field, its approach to the steady regime de-
pends strongly on v̄d, as shown in Fig. 2(d). At inter-
mediate times (10−4 . t̄ . 10−2), the pressure difference
P̄r(t̄)−P̄r(t̄→∞) follows a power law decay ∼ t̄−ζ , where
the exponent ζ changes from 1/2 to a vanishingly small
value upon varying the external field strength from a very
small v̄d = 10−6 to v̄d = 1. Because of the overshooting
effect in P̄l(t̄), no power law behavior is observed for the
left wall. At late times, the pressure on both walls decays
exponentially with time towards the stationary regime.

2 ε̄ captures the magnitude of the temperature quench via Eq. (9).
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F̄
l

F̄
r

F̄
in
t

⇥
10

�
3

⇥
10

�
2

<latexit sha1_base64="z3kxTgp4usnsLDI+AwDPkwKV/mc=">AAACNnicbZDLSsNAFIYnXmu9RV26GSyCG0tSBV0WBXEjVLAXaGqZTKft0MkkzJwIJfSp3Pgc7rpxoYhbH8FJG6G2/jDw851zOHN+PxJcg+OMraXlldW19dxGfnNre2fX3tuv6TBWlFVpKELV8IlmgktWBQ6CNSLFSOALVvcH12m9/sSU5qF8gGHEWgHpSd7llIBBbfvO84lKbkZt4Xn5X69mfOKpAHMJo5QBD5jGrvOYnJ7Ng5IBbbvgFJ2J8KJxM1NAmSpt+9XrhDQOmAQqiNZN14mglRAFnAo2ynuxZhGhA9JjTWMlMetayeTsET42pIO7oTJPAp7Q2YmEBFoPA990BgT6er6Wwv9qzRi6l62EyygGJul0UTcWGEKcZog7XDEKYmgMoYqbv2LaJ4pQMEnnTQju/MmLplYquk7RvT8vlK+yOHLoEB2hE+SiC1RGt6iCqoiiZzRG7+jDerHerE/ra9q6ZGUzB+iPrO8fHbaq3A==</latexit><latexit sha1_base64="z3kxTgp4usnsLDI+AwDPkwKV/mc=">AAACNnicbZDLSsNAFIYnXmu9RV26GSyCG0tSBV0WBXEjVLAXaGqZTKft0MkkzJwIJfSp3Pgc7rpxoYhbH8FJG6G2/jDw851zOHN+PxJcg+OMraXlldW19dxGfnNre2fX3tuv6TBWlFVpKELV8IlmgktWBQ6CNSLFSOALVvcH12m9/sSU5qF8gGHEWgHpSd7llIBBbfvO84lKbkZt4Xn5X69mfOKpAHMJo5QBD5jGrvOYnJ7Ng5IBbbvgFJ2J8KJxM1NAmSpt+9XrhDQOmAQqiNZN14mglRAFnAo2ynuxZhGhA9JjTWMlMetayeTsET42pIO7oTJPAp7Q2YmEBFoPA990BgT6er6Wwv9qzRi6l62EyygGJul0UTcWGEKcZog7XDEKYmgMoYqbv2LaJ4pQMEnnTQju/MmLplYquk7RvT8vlK+yOHLoEB2hE+SiC1RGt6iCqoiiZzRG7+jDerHerE/ra9q6ZGUzB+iPrO8fHbaq3A==</latexit><latexit sha1_base64="z3kxTgp4usnsLDI+AwDPkwKV/mc=">AAACNnicbZDLSsNAFIYnXmu9RV26GSyCG0tSBV0WBXEjVLAXaGqZTKft0MkkzJwIJfSp3Pgc7rpxoYhbH8FJG6G2/jDw851zOHN+PxJcg+OMraXlldW19dxGfnNre2fX3tuv6TBWlFVpKELV8IlmgktWBQ6CNSLFSOALVvcH12m9/sSU5qF8gGHEWgHpSd7llIBBbfvO84lKbkZt4Xn5X69mfOKpAHMJo5QBD5jGrvOYnJ7Ng5IBbbvgFJ2J8KJxM1NAmSpt+9XrhDQOmAQqiNZN14mglRAFnAo2ynuxZhGhA9JjTWMlMetayeTsET42pIO7oTJPAp7Q2YmEBFoPA990BgT6er6Wwv9qzRi6l62EyygGJul0UTcWGEKcZog7XDEKYmgMoYqbv2LaJ4pQMEnnTQju/MmLplYquk7RvT8vlK+yOHLoEB2hE+SiC1RGt6iCqoiiZzRG7+jDerHerE/ra9q6ZGUzB+iPrO8fHbaq3A==</latexit><latexit sha1_base64="z3kxTgp4usnsLDI+AwDPkwKV/mc=">AAACNnicbZDLSsNAFIYnXmu9RV26GSyCG0tSBV0WBXEjVLAXaGqZTKft0MkkzJwIJfSp3Pgc7rpxoYhbH8FJG6G2/jDw851zOHN+PxJcg+OMraXlldW19dxGfnNre2fX3tuv6TBWlFVpKELV8IlmgktWBQ6CNSLFSOALVvcH12m9/sSU5qF8gGHEWgHpSd7llIBBbfvO84lKbkZt4Xn5X69mfOKpAHMJo5QBD5jGrvOYnJ7Ng5IBbbvgFJ2J8KJxM1NAmSpt+9XrhDQOmAQqiNZN14mglRAFnAo2ynuxZhGhA9JjTWMlMetayeTsET42pIO7oTJPAp7Q2YmEBFoPA990BgT6er6Wwv9qzRi6l62EyygGJul0UTcWGEKcZog7XDEKYmgMoYqbv2LaJ4pQMEnnTQju/MmLplYquk7RvT8vlK+yOHLoEB2hE+SiC1RGt6iCqoiiZzRG7+jDerHerE/ra9q6ZGUzB+iPrO8fHbaq3A==</latexit>
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<latexit sha1_base64="z3kxTgp4usnsLDI+AwDPkwKV/mc=">AAACNnicbZDLSsNAFIYnXmu9RV26GSyCG0tSBV0WBXEjVLAXaGqZTKft0MkkzJwIJfSp3Pgc7rpxoYhbH8FJG6G2/jDw851zOHN+PxJcg+OMraXlldW19dxGfnNre2fX3tuv6TBWlFVpKELV8IlmgktWBQ6CNSLFSOALVvcH12m9/sSU5qF8gGHEWgHpSd7llIBBbfvO84lKbkZt4Xn5X69mfOKpAHMJo5QBD5jGrvOYnJ7Ng5IBbbvgFJ2J8KJxM1NAmSpt+9XrhDQOmAQqiNZN14mglRAFnAo2ynuxZhGhA9JjTWMlMetayeTsET42pIO7oTJPAp7Q2YmEBFoPA990BgT6er6Wwv9qzRi6l62EyygGJul0UTcWGEKcZog7XDEKYmgMoYqbv2LaJ4pQMEnnTQju/MmLplYquk7RvT8vlK+yOHLoEB2hE+SiC1RGt6iCqoiiZzRG7+jDerHerE/ra9q6ZGUzB+iPrO8fHbaq3A==</latexit><latexit sha1_base64="z3kxTgp4usnsLDI+AwDPkwKV/mc=">AAACNnicbZDLSsNAFIYnXmu9RV26GSyCG0tSBV0WBXEjVLAXaGqZTKft0MkkzJwIJfSp3Pgc7rpxoYhbH8FJG6G2/jDw851zOHN+PxJcg+OMraXlldW19dxGfnNre2fX3tuv6TBWlFVpKELV8IlmgktWBQ6CNSLFSOALVvcH12m9/sSU5qF8gGHEWgHpSd7llIBBbfvO84lKbkZt4Xn5X69mfOKpAHMJo5QBD5jGrvOYnJ7Ng5IBbbvgFJ2J8KJxM1NAmSpt+9XrhDQOmAQqiNZN14mglRAFnAo2ynuxZhGhA9JjTWMlMetayeTsET42pIO7oTJPAp7Q2YmEBFoPA990BgT6er6Wwv9qzRi6l62EyygGJul0UTcWGEKcZog7XDEKYmgMoYqbv2LaJ4pQMEnnTQju/MmLplYquk7RvT8vlK+yOHLoEB2hE+SiC1RGt6iCqoiiZzRG7+jDerHerE/ra9q6ZGUzB+iPrO8fHbaq3A==</latexit><latexit sha1_base64="z3kxTgp4usnsLDI+AwDPkwKV/mc=">AAACNnicbZDLSsNAFIYnXmu9RV26GSyCG0tSBV0WBXEjVLAXaGqZTKft0MkkzJwIJfSp3Pgc7rpxoYhbH8FJG6G2/jDw851zOHN+PxJcg+OMraXlldW19dxGfnNre2fX3tuv6TBWlFVpKELV8IlmgktWBQ6CNSLFSOALVvcH12m9/sSU5qF8gGHEWgHpSd7llIBBbfvO84lKbkZt4Xn5X69mfOKpAHMJo5QBD5jGrvOYnJ7Ng5IBbbvgFJ2J8KJxM1NAmSpt+9XrhDQOmAQqiNZN14mglRAFnAo2ynuxZhGhA9JjTWMlMetayeTsET42pIO7oTJPAp7Q2YmEBFoPA990BgT6er6Wwv9qzRi6l62EyygGJul0UTcWGEKcZog7XDEKYmgMoYqbv2LaJ4pQMEnnTQju/MmLplYquk7RvT8vlK+yOHLoEB2hE+SiC1RGt6iCqoiiZzRG7+jDerHerE/ra9q6ZGUzB+iPrO8fHbaq3A==</latexit><latexit sha1_base64="z3kxTgp4usnsLDI+AwDPkwKV/mc=">AAACNnicbZDLSsNAFIYnXmu9RV26GSyCG0tSBV0WBXEjVLAXaGqZTKft0MkkzJwIJfSp3Pgc7rpxoYhbH8FJG6G2/jDw851zOHN+PxJcg+OMraXlldW19dxGfnNre2fX3tuv6TBWlFVpKELV8IlmgktWBQ6CNSLFSOALVvcH12m9/sSU5qF8gGHEWgHpSd7llIBBbfvO84lKbkZt4Xn5X69mfOKpAHMJo5QBD5jGrvOYnJ7Ng5IBbbvgFJ2J8KJxM1NAmSpt+9XrhDQOmAQqiNZN14mglRAFnAo2ynuxZhGhA9JjTWMlMetayeTsET42pIO7oTJPAp7Q2YmEBFoPA990BgT6er6Wwv9qzRi6l62EyygGJul0UTcWGEKcZog7XDEKYmgMoYqbv2LaJ4pQMEnnTQju/MmLplYquk7RvT8vlK+yOHLoEB2hE+SiC1RGt6iCqoiiZzRG7+jDerHerE/ra9q6ZGUzB+iPrO8fHbaq3A==</latexit>
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<latexit sha1_base64="z3kxTgp4usnsLDI+AwDPkwKV/mc=">AAACNnicbZDLSsNAFIYnXmu9RV26GSyCG0tSBV0WBXEjVLAXaGqZTKft0MkkzJwIJfSp3Pgc7rpxoYhbH8FJG6G2/jDw851zOHN+PxJcg+OMraXlldW19dxGfnNre2fX3tuv6TBWlFVpKELV8IlmgktWBQ6CNSLFSOALVvcH12m9/sSU5qF8gGHEWgHpSd7llIBBbfvO84lKbkZt4Xn5X69mfOKpAHMJo5QBD5jGrvOYnJ7Ng5IBbbvgFJ2J8KJxM1NAmSpt+9XrhDQOmAQqiNZN14mglRAFnAo2ynuxZhGhA9JjTWMlMetayeTsET42pIO7oTJPAp7Q2YmEBFoPA990BgT6er6Wwv9qzRi6l62EyygGJul0UTcWGEKcZog7XDEKYmgMoYqbv2LaJ4pQMEnnTQju/MmLplYquk7RvT8vlK+yOHLoEB2hE+SiC1RGt6iCqoiiZzRG7+jDerHerE/ra9q6ZGUzB+iPrO8fHbaq3A==</latexit><latexit sha1_base64="z3kxTgp4usnsLDI+AwDPkwKV/mc=">AAACNnicbZDLSsNAFIYnXmu9RV26GSyCG0tSBV0WBXEjVLAXaGqZTKft0MkkzJwIJfSp3Pgc7rpxoYhbH8FJG6G2/jDw851zOHN+PxJcg+OMraXlldW19dxGfnNre2fX3tuv6TBWlFVpKELV8IlmgktWBQ6CNSLFSOALVvcH12m9/sSU5qF8gGHEWgHpSd7llIBBbfvO84lKbkZt4Xn5X69mfOKpAHMJo5QBD5jGrvOYnJ7Ng5IBbbvgFJ2J8KJxM1NAmSpt+9XrhDQOmAQqiNZN14mglRAFnAo2ynuxZhGhA9JjTWMlMetayeTsET42pIO7oTJPAp7Q2YmEBFoPA990BgT6er6Wwv9qzRi6l62EyygGJul0UTcWGEKcZog7XDEKYmgMoYqbv2LaJ4pQMEnnTQju/MmLplYquk7RvT8vlK+yOHLoEB2hE+SiC1RGt6iCqoiiZzRG7+jDerHerE/ra9q6ZGUzB+iPrO8fHbaq3A==</latexit><latexit sha1_base64="z3kxTgp4usnsLDI+AwDPkwKV/mc=">AAACNnicbZDLSsNAFIYnXmu9RV26GSyCG0tSBV0WBXEjVLAXaGqZTKft0MkkzJwIJfSp3Pgc7rpxoYhbH8FJG6G2/jDw851zOHN+PxJcg+OMraXlldW19dxGfnNre2fX3tuv6TBWlFVpKELV8IlmgktWBQ6CNSLFSOALVvcH12m9/sSU5qF8gGHEWgHpSd7llIBBbfvO84lKbkZt4Xn5X69mfOKpAHMJo5QBD5jGrvOYnJ7Ng5IBbbvgFJ2J8KJxM1NAmSpt+9XrhDQOmAQqiNZN14mglRAFnAo2ynuxZhGhA9JjTWMlMetayeTsET42pIO7oTJPAp7Q2YmEBFoPA990BgT6er6Wwv9qzRi6l62EyygGJul0UTcWGEKcZog7XDEKYmgMoYqbv2LaJ4pQMEnnTQju/MmLplYquk7RvT8vlK+yOHLoEB2hE+SiC1RGt6iCqoiiZzRG7+jDerHerE/ra9q6ZGUzB+iPrO8fHbaq3A==</latexit><latexit sha1_base64="z3kxTgp4usnsLDI+AwDPkwKV/mc=">AAACNnicbZDLSsNAFIYnXmu9RV26GSyCG0tSBV0WBXEjVLAXaGqZTKft0MkkzJwIJfSp3Pgc7rpxoYhbH8FJG6G2/jDw851zOHN+PxJcg+OMraXlldW19dxGfnNre2fX3tuv6TBWlFVpKELV8IlmgktWBQ6CNSLFSOALVvcH12m9/sSU5qF8gGHEWgHpSd7llIBBbfvO84lKbkZt4Xn5X69mfOKpAHMJo5QBD5jGrvOYnJ7Ng5IBbbvgFJ2J8KJxM1NAmSpt+9XrhDQOmAQqiNZN14mglRAFnAo2ynuxZhGhA9JjTWMlMetayeTsET42pIO7oTJPAp7Q2YmEBFoPA990BgT6er6Wwv9qzRi6l62EyygGJul0UTcWGEKcZog7XDEKYmgMoYqbv2LaJ4pQMEnnTQju/MmLplYquk7RvT8vlK+yOHLoEB2hE+SiC1RGt6iCqoiiZzRG7+jDerHerE/ra9q6ZGUzB+iPrO8fHbaq3A==</latexit>
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<latexit sha1_base64="z3kxTgp4usnsLDI+AwDPkwKV/mc=">AAACNnicbZDLSsNAFIYnXmu9RV26GSyCG0tSBV0WBXEjVLAXaGqZTKft0MkkzJwIJfSp3Pgc7rpxoYhbH8FJG6G2/jDw851zOHN+PxJcg+OMraXlldW19dxGfnNre2fX3tuv6TBWlFVpKELV8IlmgktWBQ6CNSLFSOALVvcH12m9/sSU5qF8gGHEWgHpSd7llIBBbfvO84lKbkZt4Xn5X69mfOKpAHMJo5QBD5jGrvOYnJ7Ng5IBbbvgFJ2J8KJxM1NAmSpt+9XrhDQOmAQqiNZN14mglRAFnAo2ynuxZhGhA9JjTWMlMetayeTsET42pIO7oTJPAp7Q2YmEBFoPA990BgT6er6Wwv9qzRi6l62EyygGJul0UTcWGEKcZog7XDEKYmgMoYqbv2LaJ4pQMEnnTQju/MmLplYquk7RvT8vlK+yOHLoEB2hE+SiC1RGt6iCqoiiZzRG7+jDerHerE/ra9q6ZGUzB+iPrO8fHbaq3A==</latexit><latexit sha1_base64="z3kxTgp4usnsLDI+AwDPkwKV/mc=">AAACNnicbZDLSsNAFIYnXmu9RV26GSyCG0tSBV0WBXEjVLAXaGqZTKft0MkkzJwIJfSp3Pgc7rpxoYhbH8FJG6G2/jDw851zOHN+PxJcg+OMraXlldW19dxGfnNre2fX3tuv6TBWlFVpKELV8IlmgktWBQ6CNSLFSOALVvcH12m9/sSU5qF8gGHEWgHpSd7llIBBbfvO84lKbkZt4Xn5X69mfOKpAHMJo5QBD5jGrvOYnJ7Ng5IBbbvgFJ2J8KJxM1NAmSpt+9XrhDQOmAQqiNZN14mglRAFnAo2ynuxZhGhA9JjTWMlMetayeTsET42pIO7oTJPAp7Q2YmEBFoPA990BgT6er6Wwv9qzRi6l62EyygGJul0UTcWGEKcZog7XDEKYmgMoYqbv2LaJ4pQMEnnTQju/MmLplYquk7RvT8vlK+yOHLoEB2hE+SiC1RGt6iCqoiiZzRG7+jDerHerE/ra9q6ZGUzB+iPrO8fHbaq3A==</latexit><latexit sha1_base64="z3kxTgp4usnsLDI+AwDPkwKV/mc=">AAACNnicbZDLSsNAFIYnXmu9RV26GSyCG0tSBV0WBXEjVLAXaGqZTKft0MkkzJwIJfSp3Pgc7rpxoYhbH8FJG6G2/jDw851zOHN+PxJcg+OMraXlldW19dxGfnNre2fX3tuv6TBWlFVpKELV8IlmgktWBQ6CNSLFSOALVvcH12m9/sSU5qF8gGHEWgHpSd7llIBBbfvO84lKbkZt4Xn5X69mfOKpAHMJo5QBD5jGrvOYnJ7Ng5IBbbvgFJ2J8KJxM1NAmSpt+9XrhDQOmAQqiNZN14mglRAFnAo2ynuxZhGhA9JjTWMlMetayeTsET42pIO7oTJPAp7Q2YmEBFoPA990BgT6er6Wwv9qzRi6l62EyygGJul0UTcWGEKcZog7XDEKYmgMoYqbv2LaJ4pQMEnnTQju/MmLplYquk7RvT8vlK+yOHLoEB2hE+SiC1RGt6iCqoiiZzRG7+jDerHerE/ra9q6ZGUzB+iPrO8fHbaq3A==</latexit><latexit sha1_base64="z3kxTgp4usnsLDI+AwDPkwKV/mc=">AAACNnicbZDLSsNAFIYnXmu9RV26GSyCG0tSBV0WBXEjVLAXaGqZTKft0MkkzJwIJfSp3Pgc7rpxoYhbH8FJG6G2/jDw851zOHN+PxJcg+OMraXlldW19dxGfnNre2fX3tuv6TBWlFVpKELV8IlmgktWBQ6CNSLFSOALVvcH12m9/sSU5qF8gGHEWgHpSd7llIBBbfvO84lKbkZt4Xn5X69mfOKpAHMJo5QBD5jGrvOYnJ7Ng5IBbbvgFJ2J8KJxM1NAmSpt+9XrhDQOmAQqiNZN14mglRAFnAo2ynuxZhGhA9JjTWMlMetayeTsET42pIO7oTJPAp7Q2YmEBFoPA990BgT6er6Wwv9qzRi6l62EyygGJul0UTcWGEKcZog7XDEKYmgMoYqbv2LaJ4pQMEnnTQju/MmLplYquk7RvT8vlK+yOHLoEB2hE+SiC1RGt6iCqoiiZzRG7+jDerHerE/ra9q6ZGUzB+iPrO8fHbaq3A==</latexit>
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<latexit sha1_base64="HhNu/nSjJbQEtIcI+NWRWmM4e10="></latexit><latexit sha1_base64="HhNu/nSjJbQEtIcI+NWRWmM4e10="></latexit><latexit sha1_base64="HhNu/nSjJbQEtIcI+NWRWmM4e10="></latexit><latexit sha1_base64="HhNu/nSjJbQEtIcI+NWRWmM4e10="></latexit>
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<latexit sha1_base64="HhNu/nSjJbQEtIcI+NWRWmM4e10="></latexit><latexit sha1_base64="HhNu/nSjJbQEtIcI+NWRWmM4e10="></latexit><latexit sha1_base64="HhNu/nSjJbQEtIcI+NWRWmM4e10="></latexit><latexit sha1_base64="HhNu/nSjJbQEtIcI+NWRWmM4e10="></latexit>
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<latexit sha1_base64="HhNu/nSjJbQEtIcI+NWRWmM4e10="></latexit><latexit sha1_base64="HhNu/nSjJbQEtIcI+NWRWmM4e10="></latexit><latexit sha1_base64="HhNu/nSjJbQEtIcI+NWRWmM4e10="></latexit><latexit sha1_base64="HhNu/nSjJbQEtIcI+NWRWmM4e10="></latexit>
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<latexit sha1_base64="ATpbCQsxKlvdqQHpASMsWMRHuKA=">AAACCXicbVDLSgMxFL1TX7W+Rl26CRbBVZmRgl0W3LisYB/QDiWTZtrQJDMkGaEMdenGX3HjQhG3/oE7/8a0nYVtPXDh5Jx7yb0nTDjTxvN+nMLG5tb2TnG3tLd/cHjkHp+0dJwqQpsk5rHqhFhTziRtGmY47SSKYhFy2g7HNzO//UCVZrG8N5OEBgIPJYsYwcZKfRd5j8uoLj9rfbfsVbw50Drxc1KGHI2++90bxCQVVBrCsdZd30tMkGFlGOF0WuqlmiaYjPGQdi2VWFAdZPNLpujCKgMUxcqWNGiu/p3IsNB6IkLbKbAZ6VVvJv7ndVMT1YKMySQ1VJLFR1HKkYnRLBY0YIoSwyeWYKKY3RWREVaYGBteyYbgr568TlpXFd+r+HfVcr2ex1GEMziHS/DhGupwCw1oAoEneIE3eHeenVfnw/lctBacfOYUluB8/QKbRZzL</latexit><latexit sha1_base64="ATpbCQsxKlvdqQHpASMsWMRHuKA=">AAACCXicbVDLSgMxFL1TX7W+Rl26CRbBVZmRgl0W3LisYB/QDiWTZtrQJDMkGaEMdenGX3HjQhG3/oE7/8a0nYVtPXDh5Jx7yb0nTDjTxvN+nMLG5tb2TnG3tLd/cHjkHp+0dJwqQpsk5rHqhFhTziRtGmY47SSKYhFy2g7HNzO//UCVZrG8N5OEBgIPJYsYwcZKfRd5j8uoLj9rfbfsVbw50Drxc1KGHI2++90bxCQVVBrCsdZd30tMkGFlGOF0WuqlmiaYjPGQdi2VWFAdZPNLpujCKgMUxcqWNGiu/p3IsNB6IkLbKbAZ6VVvJv7ndVMT1YKMySQ1VJLFR1HKkYnRLBY0YIoSwyeWYKKY3RWREVaYGBteyYbgr568TlpXFd+r+HfVcr2ex1GEMziHS/DhGupwCw1oAoEneIE3eHeenVfnw/lctBacfOYUluB8/QKbRZzL</latexit><latexit sha1_base64="ATpbCQsxKlvdqQHpASMsWMRHuKA=">AAACCXicbVDLSgMxFL1TX7W+Rl26CRbBVZmRgl0W3LisYB/QDiWTZtrQJDMkGaEMdenGX3HjQhG3/oE7/8a0nYVtPXDh5Jx7yb0nTDjTxvN+nMLG5tb2TnG3tLd/cHjkHp+0dJwqQpsk5rHqhFhTziRtGmY47SSKYhFy2g7HNzO//UCVZrG8N5OEBgIPJYsYwcZKfRd5j8uoLj9rfbfsVbw50Drxc1KGHI2++90bxCQVVBrCsdZd30tMkGFlGOF0WuqlmiaYjPGQdi2VWFAdZPNLpujCKgMUxcqWNGiu/p3IsNB6IkLbKbAZ6VVvJv7ndVMT1YKMySQ1VJLFR1HKkYnRLBY0YIoSwyeWYKKY3RWREVaYGBteyYbgr568TlpXFd+r+HfVcr2ex1GEMziHS/DhGupwCw1oAoEneIE3eHeenVfnw/lctBacfOYUluB8/QKbRZzL</latexit><latexit sha1_base64="ATpbCQsxKlvdqQHpASMsWMRHuKA=">AAACCXicbVDLSgMxFL1TX7W+Rl26CRbBVZmRgl0W3LisYB/QDiWTZtrQJDMkGaEMdenGX3HjQhG3/oE7/8a0nYVtPXDh5Jx7yb0nTDjTxvN+nMLG5tb2TnG3tLd/cHjkHp+0dJwqQpsk5rHqhFhTziRtGmY47SSKYhFy2g7HNzO//UCVZrG8N5OEBgIPJYsYwcZKfRd5j8uoLj9rfbfsVbw50Drxc1KGHI2++90bxCQVVBrCsdZd30tMkGFlGOF0WuqlmiaYjPGQdi2VWFAdZPNLpujCKgMUxcqWNGiu/p3IsNB6IkLbKbAZ6VVvJv7ndVMT1YKMySQ1VJLFR1HKkYnRLBY0YIoSwyeWYKKY3RWREVaYGBteyYbgr568TlpXFd+r+HfVcr2ex1GEMziHS/DhGupwCw1oAoEneIE3eHeenVfnw/lctBacfOYUluB8/QKbRZzL</latexit>

0 2 4
<latexit sha1_base64="/IjYfba3X81/waAVHOTEHc7Fso4=">AAAB/HicbZDLSsNAFIZP6q3WW7RLN4NFcFWSUtBlwI3LCvYCbSiT6aQdOpmEmYkQQvsqblwo4tYHcefbOG0jaOsPAx//OYdz5g8SzpR2nC+rtLW9s7tX3q8cHB4dn9inZx0Vp5LQNol5LHsBVpQzQduaaU57iaQ4CjjtBtPbRb37SKVisXjQWUL9CI8FCxnB2lhDu+rMCzV+oDm0a07dWQptgltADQq1hvbnYBSTNKJCE46V6rtOov0cS80Ip7PKIFU0wWSKx7RvUOCIKj9fHj9Dl8YZoTCW5gmNlu7viRxHSmVRYDojrCdqvbYw/6v1Ux3e+DkTSaqpIKtFYcqRjtEiCTRikhLNMwOYSGZuRWSCJSba5FUxIbjrX96ETqPuOnX3vlnzvCKOMpzDBVyBC9fgwR20oA0EMniCF3i15taz9Wa9r1pLVjFThT+yPr4BYPSV3Q==</latexit><latexit sha1_base64="/IjYfba3X81/waAVHOTEHc7Fso4=">AAAB/HicbZDLSsNAFIZP6q3WW7RLN4NFcFWSUtBlwI3LCvYCbSiT6aQdOpmEmYkQQvsqblwo4tYHcefbOG0jaOsPAx//OYdz5g8SzpR2nC+rtLW9s7tX3q8cHB4dn9inZx0Vp5LQNol5LHsBVpQzQduaaU57iaQ4CjjtBtPbRb37SKVisXjQWUL9CI8FCxnB2lhDu+rMCzV+oDm0a07dWQptgltADQq1hvbnYBSTNKJCE46V6rtOov0cS80Ip7PKIFU0wWSKx7RvUOCIKj9fHj9Dl8YZoTCW5gmNlu7viRxHSmVRYDojrCdqvbYw/6v1Ux3e+DkTSaqpIKtFYcqRjtEiCTRikhLNMwOYSGZuRWSCJSba5FUxIbjrX96ETqPuOnX3vlnzvCKOMpzDBVyBC9fgwR20oA0EMniCF3i15taz9Wa9r1pLVjFThT+yPr4BYPSV3Q==</latexit><latexit sha1_base64="/IjYfba3X81/waAVHOTEHc7Fso4=">AAAB/HicbZDLSsNAFIZP6q3WW7RLN4NFcFWSUtBlwI3LCvYCbSiT6aQdOpmEmYkQQvsqblwo4tYHcefbOG0jaOsPAx//OYdz5g8SzpR2nC+rtLW9s7tX3q8cHB4dn9inZx0Vp5LQNol5LHsBVpQzQduaaU57iaQ4CjjtBtPbRb37SKVisXjQWUL9CI8FCxnB2lhDu+rMCzV+oDm0a07dWQptgltADQq1hvbnYBSTNKJCE46V6rtOov0cS80Ip7PKIFU0wWSKx7RvUOCIKj9fHj9Dl8YZoTCW5gmNlu7viRxHSmVRYDojrCdqvbYw/6v1Ux3e+DkTSaqpIKtFYcqRjtEiCTRikhLNMwOYSGZuRWSCJSba5FUxIbjrX96ETqPuOnX3vlnzvCKOMpzDBVyBC9fgwR20oA0EMniCF3i15taz9Wa9r1pLVjFThT+yPr4BYPSV3Q==</latexit><latexit sha1_base64="/IjYfba3X81/waAVHOTEHc7Fso4=">AAAB/HicbZDLSsNAFIZP6q3WW7RLN4NFcFWSUtBlwI3LCvYCbSiT6aQdOpmEmYkQQvsqblwo4tYHcefbOG0jaOsPAx//OYdz5g8SzpR2nC+rtLW9s7tX3q8cHB4dn9inZx0Vp5LQNol5LHsBVpQzQduaaU57iaQ4CjjtBtPbRb37SKVisXjQWUL9CI8FCxnB2lhDu+rMCzV+oDm0a07dWQptgltADQq1hvbnYBSTNKJCE46V6rtOov0cS80Ip7PKIFU0wWSKx7RvUOCIKj9fHj9Dl8YZoTCW5gmNlu7viRxHSmVRYDojrCdqvbYw/6v1Ux3e+DkTSaqpIKtFYcqRjtEiCTRikhLNMwOYSGZuRWSCJSba5FUxIbjrX96ETqPuOnX3vlnzvCKOMpzDBVyBC9fgwR20oA0EMniCF3i15taz9Wa9r1pLVjFThT+yPr4BYPSV3Q==</latexit>

t̄
<latexit sha1_base64="hp0wj/mcpfMYz5V6BIlHTyHgeVc=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJbDJkdmaZ6RXCko/w4kERr36PN//GSbIHTSxoKKq66e6KUiks+v63t7a+sbm1Xdop7+7tHxxWjo5bVmeG8SbTUptORC2XQvEmCpS8kxpOk0jydjS+m/ntJ26s0OoRJykPEzpUIhaMopPavYiaHKf9StWv+XOQVRIUpAoFGv3KV2+gWZZwhUxSa7uBn2KYU4OCST4t9zLLU8rGdMi7jiqacBvm83On5NwpAxJr40ohmau/J3KaWDtJIteZUBzZZW8m/ud1M4xvwlyoNEOu2GJRnEmCmsx+JwNhOEM5cYQyI9ythI2ooQxdQmUXQrD88ippXdYCvxY8XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gD7/MHneSPvQ==</latexit><latexit sha1_base64="hp0wj/mcpfMYz5V6BIlHTyHgeVc=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJbDJkdmaZ6RXCko/w4kERr36PN//GSbIHTSxoKKq66e6KUiks+v63t7a+sbm1Xdop7+7tHxxWjo5bVmeG8SbTUptORC2XQvEmCpS8kxpOk0jydjS+m/ntJ26s0OoRJykPEzpUIhaMopPavYiaHKf9StWv+XOQVRIUpAoFGv3KV2+gWZZwhUxSa7uBn2KYU4OCST4t9zLLU8rGdMi7jiqacBvm83On5NwpAxJr40ohmau/J3KaWDtJIteZUBzZZW8m/ud1M4xvwlyoNEOu2GJRnEmCmsx+JwNhOEM5cYQyI9ythI2ooQxdQmUXQrD88ippXdYCvxY8XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gD7/MHneSPvQ==</latexit><latexit sha1_base64="hp0wj/mcpfMYz5V6BIlHTyHgeVc=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJbDJkdmaZ6RXCko/w4kERr36PN//GSbIHTSxoKKq66e6KUiks+v63t7a+sbm1Xdop7+7tHxxWjo5bVmeG8SbTUptORC2XQvEmCpS8kxpOk0jydjS+m/ntJ26s0OoRJykPEzpUIhaMopPavYiaHKf9StWv+XOQVRIUpAoFGv3KV2+gWZZwhUxSa7uBn2KYU4OCST4t9zLLU8rGdMi7jiqacBvm83On5NwpAxJr40ohmau/J3KaWDtJIteZUBzZZW8m/ud1M4xvwlyoNEOu2GJRnEmCmsx+JwNhOEM5cYQyI9ythI2ooQxdQmUXQrD88ippXdYCvxY8XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gD7/MHneSPvQ==</latexit><latexit sha1_base64="hp0wj/mcpfMYz5V6BIlHTyHgeVc=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJbDJkdmaZ6RXCko/w4kERr36PN//GSbIHTSxoKKq66e6KUiks+v63t7a+sbm1Xdop7+7tHxxWjo5bVmeG8SbTUptORC2XQvEmCpS8kxpOk0jydjS+m/ntJ26s0OoRJykPEzpUIhaMopPavYiaHKf9StWv+XOQVRIUpAoFGv3KV2+gWZZwhUxSa7uBn2KYU4OCST4t9zLLU8rGdMi7jiqacBvm83On5NwpAxJr40ohmau/J3KaWDtJIteZUBzZZW8m/ud1M4xvwlyoNEOu2GJRnEmCmsx+JwNhOEM5cYQyI9ythI2ooQxdQmUXQrD88ippXdYCvxY8XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gD7/MHneSPvQ==</latexit>

8

4

0
<latexit sha1_base64="N5sDIIhqktw+ex09ehd13K1wnv0=">AAAB+nicbVC7TsMwFL0prxJeKYwsFhUSU5WgSu1YiYWxSPQhNVHluE5r1XEi2wFVoZ/CwgBCrHwJG3+D22aAliNb9+ice+XrE6acKe2631Zpa3tnd6+8bx8cHh2fOJXTrkoySWiHJDyR/RArypmgHc00p/1UUhyHnPbC6c3C7z1QqVgi7vUspUGMx4JFjGBtpKFTafq+bU59VVzfHzpVt+YugTaJV5AqFGgPnS9/lJAspkITjpUaeG6qgxxLzQinc9vPFE0xmeIxHRgqcExVkC9Xn6NLo4xQlEhzhUZL9fdEjmOlZnFoOmOsJ2rdW4j/eYNMR80gZyLNNBVk9VCUcaQTtMgBjZikRPOZIZhIZnZFZIIlJtqkZZsQvPUvb5Ludc1za95dvdpqFXGU4Rwu4Ao8aEALbqENHSDwCM/wCm/Wk/VivVsfq9aSVcycwR9Ynz+1eZGv</latexit><latexit sha1_base64="N5sDIIhqktw+ex09ehd13K1wnv0=">AAAB+nicbVC7TsMwFL0prxJeKYwsFhUSU5WgSu1YiYWxSPQhNVHluE5r1XEi2wFVoZ/CwgBCrHwJG3+D22aAliNb9+ice+XrE6acKe2631Zpa3tnd6+8bx8cHh2fOJXTrkoySWiHJDyR/RArypmgHc00p/1UUhyHnPbC6c3C7z1QqVgi7vUspUGMx4JFjGBtpKFTafq+bU59VVzfHzpVt+YugTaJV5AqFGgPnS9/lJAspkITjpUaeG6qgxxLzQinc9vPFE0xmeIxHRgqcExVkC9Xn6NLo4xQlEhzhUZL9fdEjmOlZnFoOmOsJ2rdW4j/eYNMR80gZyLNNBVk9VCUcaQTtMgBjZikRPOZIZhIZnZFZIIlJtqkZZsQvPUvb5Ludc1za95dvdpqFXGU4Rwu4Ao8aEALbqENHSDwCM/wCm/Wk/VivVsfq9aSVcycwR9Ynz+1eZGv</latexit><latexit sha1_base64="N5sDIIhqktw+ex09ehd13K1wnv0=">AAAB+nicbVC7TsMwFL0prxJeKYwsFhUSU5WgSu1YiYWxSPQhNVHluE5r1XEi2wFVoZ/CwgBCrHwJG3+D22aAliNb9+ice+XrE6acKe2631Zpa3tnd6+8bx8cHh2fOJXTrkoySWiHJDyR/RArypmgHc00p/1UUhyHnPbC6c3C7z1QqVgi7vUspUGMx4JFjGBtpKFTafq+bU59VVzfHzpVt+YugTaJV5AqFGgPnS9/lJAspkITjpUaeG6qgxxLzQinc9vPFE0xmeIxHRgqcExVkC9Xn6NLo4xQlEhzhUZL9fdEjmOlZnFoOmOsJ2rdW4j/eYNMR80gZyLNNBVk9VCUcaQTtMgBjZikRPOZIZhIZnZFZIIlJtqkZZsQvPUvb5Ludc1za95dvdpqFXGU4Rwu4Ao8aEALbqENHSDwCM/wCm/Wk/VivVsfq9aSVcycwR9Ynz+1eZGv</latexit><latexit sha1_base64="N5sDIIhqktw+ex09ehd13K1wnv0=">AAAB+nicbVC7TsMwFL0prxJeKYwsFhUSU5WgSu1YiYWxSPQhNVHluE5r1XEi2wFVoZ/CwgBCrHwJG3+D22aAliNb9+ice+XrE6acKe2631Zpa3tnd6+8bx8cHh2fOJXTrkoySWiHJDyR/RArypmgHc00p/1UUhyHnPbC6c3C7z1QqVgi7vUspUGMx4JFjGBtpKFTafq+bU59VVzfHzpVt+YugTaJV5AqFGgPnS9/lJAspkITjpUaeG6qgxxLzQinc9vPFE0xmeIxHRgqcExVkC9Xn6NLo4xQlEhzhUZL9fdEjmOlZnFoOmOsJ2rdW4j/eYNMR80gZyLNNBVk9VCUcaQTtMgBjZikRPOZIZhIZnZFZIIlJtqkZZsQvPUvb5Ludc1za95dvdpqFXGU4Rwu4Ao8aEALbqENHSDwCM/wCm/Wk/VivVsfq9aSVcycwR9Ynz+1eZGv</latexit>

8

4

0
<latexit sha1_base64="N5sDIIhqktw+ex09ehd13K1wnv0=">AAAB+nicbVC7TsMwFL0prxJeKYwsFhUSU5WgSu1YiYWxSPQhNVHluE5r1XEi2wFVoZ/CwgBCrHwJG3+D22aAliNb9+ice+XrE6acKe2631Zpa3tnd6+8bx8cHh2fOJXTrkoySWiHJDyR/RArypmgHc00p/1UUhyHnPbC6c3C7z1QqVgi7vUspUGMx4JFjGBtpKFTafq+bU59VVzfHzpVt+YugTaJV5AqFGgPnS9/lJAspkITjpUaeG6qgxxLzQinc9vPFE0xmeIxHRgqcExVkC9Xn6NLo4xQlEhzhUZL9fdEjmOlZnFoOmOsJ2rdW4j/eYNMR80gZyLNNBVk9VCUcaQTtMgBjZikRPOZIZhIZnZFZIIlJtqkZZsQvPUvb5Ludc1za95dvdpqFXGU4Rwu4Ao8aEALbqENHSDwCM/wCm/Wk/VivVsfq9aSVcycwR9Ynz+1eZGv</latexit><latexit sha1_base64="N5sDIIhqktw+ex09ehd13K1wnv0=">AAAB+nicbVC7TsMwFL0prxJeKYwsFhUSU5WgSu1YiYWxSPQhNVHluE5r1XEi2wFVoZ/CwgBCrHwJG3+D22aAliNb9+ice+XrE6acKe2631Zpa3tnd6+8bx8cHh2fOJXTrkoySWiHJDyR/RArypmgHc00p/1UUhyHnPbC6c3C7z1QqVgi7vUspUGMx4JFjGBtpKFTafq+bU59VVzfHzpVt+YugTaJV5AqFGgPnS9/lJAspkITjpUaeG6qgxxLzQinc9vPFE0xmeIxHRgqcExVkC9Xn6NLo4xQlEhzhUZL9fdEjmOlZnFoOmOsJ2rdW4j/eYNMR80gZyLNNBVk9VCUcaQTtMgBjZikRPOZIZhIZnZFZIIlJtqkZZsQvPUvb5Ludc1za95dvdpqFXGU4Rwu4Ao8aEALbqENHSDwCM/wCm/Wk/VivVsfq9aSVcycwR9Ynz+1eZGv</latexit><latexit sha1_base64="N5sDIIhqktw+ex09ehd13K1wnv0=">AAAB+nicbVC7TsMwFL0prxJeKYwsFhUSU5WgSu1YiYWxSPQhNVHluE5r1XEi2wFVoZ/CwgBCrHwJG3+D22aAliNb9+ice+XrE6acKe2631Zpa3tnd6+8bx8cHh2fOJXTrkoySWiHJDyR/RArypmgHc00p/1UUhyHnPbC6c3C7z1QqVgi7vUspUGMx4JFjGBtpKFTafq+bU59VVzfHzpVt+YugTaJV5AqFGgPnS9/lJAspkITjpUaeG6qgxxLzQinc9vPFE0xmeIxHRgqcExVkC9Xn6NLo4xQlEhzhUZL9fdEjmOlZnFoOmOsJ2rdW4j/eYNMR80gZyLNNBVk9VCUcaQTtMgBjZikRPOZIZhIZnZFZIIlJtqkZZsQvPUvb5Ludc1za95dvdpqFXGU4Rwu4Ao8aEALbqENHSDwCM/wCm/Wk/VivVsfq9aSVcycwR9Ynz+1eZGv</latexit><latexit sha1_base64="N5sDIIhqktw+ex09ehd13K1wnv0=">AAAB+nicbVC7TsMwFL0prxJeKYwsFhUSU5WgSu1YiYWxSPQhNVHluE5r1XEi2wFVoZ/CwgBCrHwJG3+D22aAliNb9+ice+XrE6acKe2631Zpa3tnd6+8bx8cHh2fOJXTrkoySWiHJDyR/RArypmgHc00p/1UUhyHnPbC6c3C7z1QqVgi7vUspUGMx4JFjGBtpKFTafq+bU59VVzfHzpVt+YugTaJV5AqFGgPnS9/lJAspkITjpUaeG6qgxxLzQinc9vPFE0xmeIxHRgqcExVkC9Xn6NLo4xQlEhzhUZL9fdEjmOlZnFoOmOsJ2rdW4j/eYNMR80gZyLNNBVk9VCUcaQTtMgBjZikRPOZIZhIZnZFZIIlJtqkZZsQvPUvb5Ludc1za95dvdpqFXGU4Rwu4Ao8aEALbqENHSDwCM/wCm/Wk/VivVsfq9aSVcycwR9Ynz+1eZGv</latexit>

8

4

0
<latexit sha1_base64="N5sDIIhqktw+ex09ehd13K1wnv0=">AAAB+nicbVC7TsMwFL0prxJeKYwsFhUSU5WgSu1YiYWxSPQhNVHluE5r1XEi2wFVoZ/CwgBCrHwJG3+D22aAliNb9+ice+XrE6acKe2631Zpa3tnd6+8bx8cHh2fOJXTrkoySWiHJDyR/RArypmgHc00p/1UUhyHnPbC6c3C7z1QqVgi7vUspUGMx4JFjGBtpKFTafq+bU59VVzfHzpVt+YugTaJV5AqFGgPnS9/lJAspkITjpUaeG6qgxxLzQinc9vPFE0xmeIxHRgqcExVkC9Xn6NLo4xQlEhzhUZL9fdEjmOlZnFoOmOsJ2rdW4j/eYNMR80gZyLNNBVk9VCUcaQTtMgBjZikRPOZIZhIZnZFZIIlJtqkZZsQvPUvb5Ludc1za95dvdpqFXGU4Rwu4Ao8aEALbqENHSDwCM/wCm/Wk/VivVsfq9aSVcycwR9Ynz+1eZGv</latexit><latexit sha1_base64="N5sDIIhqktw+ex09ehd13K1wnv0=">AAAB+nicbVC7TsMwFL0prxJeKYwsFhUSU5WgSu1YiYWxSPQhNVHluE5r1XEi2wFVoZ/CwgBCrHwJG3+D22aAliNb9+ice+XrE6acKe2631Zpa3tnd6+8bx8cHh2fOJXTrkoySWiHJDyR/RArypmgHc00p/1UUhyHnPbC6c3C7z1QqVgi7vUspUGMx4JFjGBtpKFTafq+bU59VVzfHzpVt+YugTaJV5AqFGgPnS9/lJAspkITjpUaeG6qgxxLzQinc9vPFE0xmeIxHRgqcExVkC9Xn6NLo4xQlEhzhUZL9fdEjmOlZnFoOmOsJ2rdW4j/eYNMR80gZyLNNBVk9VCUcaQTtMgBjZikRPOZIZhIZnZFZIIlJtqkZZsQvPUvb5Ludc1za95dvdpqFXGU4Rwu4Ao8aEALbqENHSDwCM/wCm/Wk/VivVsfq9aSVcycwR9Ynz+1eZGv</latexit><latexit sha1_base64="N5sDIIhqktw+ex09ehd13K1wnv0=">AAAB+nicbVC7TsMwFL0prxJeKYwsFhUSU5WgSu1YiYWxSPQhNVHluE5r1XEi2wFVoZ/CwgBCrHwJG3+D22aAliNb9+ice+XrE6acKe2631Zpa3tnd6+8bx8cHh2fOJXTrkoySWiHJDyR/RArypmgHc00p/1UUhyHnPbC6c3C7z1QqVgi7vUspUGMx4JFjGBtpKFTafq+bU59VVzfHzpVt+YugTaJV5AqFGgPnS9/lJAspkITjpUaeG6qgxxLzQinc9vPFE0xmeIxHRgqcExVkC9Xn6NLo4xQlEhzhUZL9fdEjmOlZnFoOmOsJ2rdW4j/eYNMR80gZyLNNBVk9VCUcaQTtMgBjZikRPOZIZhIZnZFZIIlJtqkZZsQvPUvb5Ludc1za95dvdpqFXGU4Rwu4Ao8aEALbqENHSDwCM/wCm/Wk/VivVsfq9aSVcycwR9Ynz+1eZGv</latexit><latexit sha1_base64="N5sDIIhqktw+ex09ehd13K1wnv0=">AAAB+nicbVC7TsMwFL0prxJeKYwsFhUSU5WgSu1YiYWxSPQhNVHluE5r1XEi2wFVoZ/CwgBCrHwJG3+D22aAliNb9+ice+XrE6acKe2631Zpa3tnd6+8bx8cHh2fOJXTrkoySWiHJDyR/RArypmgHc00p/1UUhyHnPbC6c3C7z1QqVgi7vUspUGMx4JFjGBtpKFTafq+bU59VVzfHzpVt+YugTaJV5AqFGgPnS9/lJAspkITjpUaeG6qgxxLzQinc9vPFE0xmeIxHRgqcExVkC9Xn6NLo4xQlEhzhUZL9fdEjmOlZnFoOmOsJ2rdW4j/eYNMR80gZyLNNBVk9VCUcaQTtMgBjZikRPOZIZhIZnZFZIIlJtqkZZsQvPUvb5Ludc1za95dvdpqFXGU4Rwu4Ao8aEALbqENHSDwCM/wCm/Wk/VivVsfq9aSVcycwR9Ynz+1eZGv</latexit>

�8

�4
<latexit sha1_base64="KrdhzAWCaDNPRyT2fwjCsYYG83c=">AAAB+HicbVDLSgMxFL1TX3V8dNSlm2AR3LTMSMEuC25cVrAPaIeSSTNtaCYzJBmhDv0SNy4UceunuPNvTKez0NZDwj2ccy+5OUHCmdKu+22VtrZ3dvfK+/bB4dFxxTk57ao4lYR2SMxj2Q+wopwJ2tFMc9pPJMVRwGkvmN0u/d4jlYrF4kHPE+pHeCJYyAjWRho5lVpzOLTNqTXyOnKqbt3NgTaJV5AqFGiPnK/hOCZpRIUmHCs18NxE+xmWmhFOF/YwVTTBZIYndGCowBFVfpYvvkCXRhmjMJbmCo1y9fdEhiOl5lFgOiOsp2rdW4r/eYNUh00/YyJJNRVk9VCYcqRjtEwBjZmkRPO5IZhIZnZFZIolJtpkZZsQvPUvb5Ludd1z6959o9pqFXGU4Rwu4Ao8uIEW3EEbOkAghWd4hTfryXqx3q2PVWvJKmbO4A+szx97iJED</latexit><latexit sha1_base64="KrdhzAWCaDNPRyT2fwjCsYYG83c=">AAAB+HicbVDLSgMxFL1TX3V8dNSlm2AR3LTMSMEuC25cVrAPaIeSSTNtaCYzJBmhDv0SNy4UceunuPNvTKez0NZDwj2ccy+5OUHCmdKu+22VtrZ3dvfK+/bB4dFxxTk57ao4lYR2SMxj2Q+wopwJ2tFMc9pPJMVRwGkvmN0u/d4jlYrF4kHPE+pHeCJYyAjWRho5lVpzOLTNqTXyOnKqbt3NgTaJV5AqFGiPnK/hOCZpRIUmHCs18NxE+xmWmhFOF/YwVTTBZIYndGCowBFVfpYvvkCXRhmjMJbmCo1y9fdEhiOl5lFgOiOsp2rdW4r/eYNUh00/YyJJNRVk9VCYcqRjtEwBjZmkRPO5IZhIZnZFZIolJtpkZZsQvPUvb5Ludd1z6959o9pqFXGU4Rwu4Ao8uIEW3EEbOkAghWd4hTfryXqx3q2PVWvJKmbO4A+szx97iJED</latexit><latexit sha1_base64="KrdhzAWCaDNPRyT2fwjCsYYG83c=">AAAB+HicbVDLSgMxFL1TX3V8dNSlm2AR3LTMSMEuC25cVrAPaIeSSTNtaCYzJBmhDv0SNy4UceunuPNvTKez0NZDwj2ccy+5OUHCmdKu+22VtrZ3dvfK+/bB4dFxxTk57ao4lYR2SMxj2Q+wopwJ2tFMc9pPJMVRwGkvmN0u/d4jlYrF4kHPE+pHeCJYyAjWRho5lVpzOLTNqTXyOnKqbt3NgTaJV5AqFGiPnK/hOCZpRIUmHCs18NxE+xmWmhFOF/YwVTTBZIYndGCowBFVfpYvvkCXRhmjMJbmCo1y9fdEhiOl5lFgOiOsp2rdW4r/eYNUh00/YyJJNRVk9VCYcqRjtEwBjZmkRPO5IZhIZnZFZIolJtpkZZsQvPUvb5Ludd1z6959o9pqFXGU4Rwu4Ao8uIEW3EEbOkAghWd4hTfryXqx3q2PVWvJKmbO4A+szx97iJED</latexit><latexit sha1_base64="KrdhzAWCaDNPRyT2fwjCsYYG83c=">AAAB+HicbVDLSgMxFL1TX3V8dNSlm2AR3LTMSMEuC25cVrAPaIeSSTNtaCYzJBmhDv0SNy4UceunuPNvTKez0NZDwj2ccy+5OUHCmdKu+22VtrZ3dvfK+/bB4dFxxTk57ao4lYR2SMxj2Q+wopwJ2tFMc9pPJMVRwGkvmN0u/d4jlYrF4kHPE+pHeCJYyAjWRho5lVpzOLTNqTXyOnKqbt3NgTaJV5AqFGiPnK/hOCZpRIUmHCs18NxE+xmWmhFOF/YwVTTBZIYndGCowBFVfpYvvkCXRhmjMJbmCo1y9fdEhiOl5lFgOiOsp2rdW4r/eYNUh00/YyJJNRVk9VCYcqRjtEwBjZmkRPO5IZhIZnZFZIolJtpkZZsQvPUvb5Ludd1z6959o9pqFXGU4Rwu4Ao8uIEW3EEbOkAghWd4hTfryXqx3q2PVWvJKmbO4A+szx97iJED</latexit>

�8

�4
<latexit sha1_base64="KrdhzAWCaDNPRyT2fwjCsYYG83c=">AAAB+HicbVDLSgMxFL1TX3V8dNSlm2AR3LTMSMEuC25cVrAPaIeSSTNtaCYzJBmhDv0SNy4UceunuPNvTKez0NZDwj2ccy+5OUHCmdKu+22VtrZ3dvfK+/bB4dFxxTk57ao4lYR2SMxj2Q+wopwJ2tFMc9pPJMVRwGkvmN0u/d4jlYrF4kHPE+pHeCJYyAjWRho5lVpzOLTNqTXyOnKqbt3NgTaJV5AqFGiPnK/hOCZpRIUmHCs18NxE+xmWmhFOF/YwVTTBZIYndGCowBFVfpYvvkCXRhmjMJbmCo1y9fdEhiOl5lFgOiOsp2rdW4r/eYNUh00/YyJJNRVk9VCYcqRjtEwBjZmkRPO5IZhIZnZFZIolJtpkZZsQvPUvb5Ludd1z6959o9pqFXGU4Rwu4Ao8uIEW3EEbOkAghWd4hTfryXqx3q2PVWvJKmbO4A+szx97iJED</latexit><latexit sha1_base64="KrdhzAWCaDNPRyT2fwjCsYYG83c=">AAAB+HicbVDLSgMxFL1TX3V8dNSlm2AR3LTMSMEuC25cVrAPaIeSSTNtaCYzJBmhDv0SNy4UceunuPNvTKez0NZDwj2ccy+5OUHCmdKu+22VtrZ3dvfK+/bB4dFxxTk57ao4lYR2SMxj2Q+wopwJ2tFMc9pPJMVRwGkvmN0u/d4jlYrF4kHPE+pHeCJYyAjWRho5lVpzOLTNqTXyOnKqbt3NgTaJV5AqFGiPnK/hOCZpRIUmHCs18NxE+xmWmhFOF/YwVTTBZIYndGCowBFVfpYvvkCXRhmjMJbmCo1y9fdEhiOl5lFgOiOsp2rdW4r/eYNUh00/YyJJNRVk9VCYcqRjtEwBjZmkRPO5IZhIZnZFZIolJtpkZZsQvPUvb5Ludd1z6959o9pqFXGU4Rwu4Ao8uIEW3EEbOkAghWd4hTfryXqx3q2PVWvJKmbO4A+szx97iJED</latexit><latexit sha1_base64="KrdhzAWCaDNPRyT2fwjCsYYG83c=">AAAB+HicbVDLSgMxFL1TX3V8dNSlm2AR3LTMSMEuC25cVrAPaIeSSTNtaCYzJBmhDv0SNy4UceunuPNvTKez0NZDwj2ccy+5OUHCmdKu+22VtrZ3dvfK+/bB4dFxxTk57ao4lYR2SMxj2Q+wopwJ2tFMc9pPJMVRwGkvmN0u/d4jlYrF4kHPE+pHeCJYyAjWRho5lVpzOLTNqTXyOnKqbt3NgTaJV5AqFGiPnK/hOCZpRIUmHCs18NxE+xmWmhFOF/YwVTTBZIYndGCowBFVfpYvvkCXRhmjMJbmCo1y9fdEhiOl5lFgOiOsp2rdW4r/eYNUh00/YyJJNRVk9VCYcqRjtEwBjZmkRPO5IZhIZnZFZIolJtpkZZsQvPUvb5Ludd1z6959o9pqFXGU4Rwu4Ao8uIEW3EEbOkAghWd4hTfryXqx3q2PVWvJKmbO4A+szx97iJED</latexit><latexit sha1_base64="KrdhzAWCaDNPRyT2fwjCsYYG83c=">AAAB+HicbVDLSgMxFL1TX3V8dNSlm2AR3LTMSMEuC25cVrAPaIeSSTNtaCYzJBmhDv0SNy4UceunuPNvTKez0NZDwj2ccy+5OUHCmdKu+22VtrZ3dvfK+/bB4dFxxTk57ao4lYR2SMxj2Q+wopwJ2tFMc9pPJMVRwGkvmN0u/d4jlYrF4kHPE+pHeCJYyAjWRho5lVpzOLTNqTXyOnKqbt3NgTaJV5AqFGiPnK/hOCZpRIUmHCs18NxE+xmWmhFOF/YwVTTBZIYndGCowBFVfpYvvkCXRhmjMJbmCo1y9fdEhiOl5lFgOiOsp2rdW4r/eYNUh00/YyJJNRVk9VCYcqRjtEwBjZmkRPO5IZhIZnZFZIolJtpkZZsQvPUvb5Ludd1z6959o9pqFXGU4Rwu4Ao8uIEW3EEbOkAghWd4hTfryXqx3q2PVWvJKmbO4A+szx97iJED</latexit>

8

4

0
<latexit sha1_base64="N5sDIIhqktw+ex09ehd13K1wnv0=">AAAB+nicbVC7TsMwFL0prxJeKYwsFhUSU5WgSu1YiYWxSPQhNVHluE5r1XEi2wFVoZ/CwgBCrHwJG3+D22aAliNb9+ice+XrE6acKe2631Zpa3tnd6+8bx8cHh2fOJXTrkoySWiHJDyR/RArypmgHc00p/1UUhyHnPbC6c3C7z1QqVgi7vUspUGMx4JFjGBtpKFTafq+bU59VVzfHzpVt+YugTaJV5AqFGgPnS9/lJAspkITjpUaeG6qgxxLzQinc9vPFE0xmeIxHRgqcExVkC9Xn6NLo4xQlEhzhUZL9fdEjmOlZnFoOmOsJ2rdW4j/eYNMR80gZyLNNBVk9VCUcaQTtMgBjZikRPOZIZhIZnZFZIIlJtqkZZsQvPUvb5Ludc1za95dvdpqFXGU4Rwu4Ao8aEALbqENHSDwCM/wCm/Wk/VivVsfq9aSVcycwR9Ynz+1eZGv</latexit><latexit sha1_base64="N5sDIIhqktw+ex09ehd13K1wnv0=">AAAB+nicbVC7TsMwFL0prxJeKYwsFhUSU5WgSu1YiYWxSPQhNVHluE5r1XEi2wFVoZ/CwgBCrHwJG3+D22aAliNb9+ice+XrE6acKe2631Zpa3tnd6+8bx8cHh2fOJXTrkoySWiHJDyR/RArypmgHc00p/1UUhyHnPbC6c3C7z1QqVgi7vUspUGMx4JFjGBtpKFTafq+bU59VVzfHzpVt+YugTaJV5AqFGgPnS9/lJAspkITjpUaeG6qgxxLzQinc9vPFE0xmeIxHRgqcExVkC9Xn6NLo4xQlEhzhUZL9fdEjmOlZnFoOmOsJ2rdW4j/eYNMR80gZyLNNBVk9VCUcaQTtMgBjZikRPOZIZhIZnZFZIIlJtqkZZsQvPUvb5Ludc1za95dvdpqFXGU4Rwu4Ao8aEALbqENHSDwCM/wCm/Wk/VivVsfq9aSVcycwR9Ynz+1eZGv</latexit><latexit sha1_base64="N5sDIIhqktw+ex09ehd13K1wnv0=">AAAB+nicbVC7TsMwFL0prxJeKYwsFhUSU5WgSu1YiYWxSPQhNVHluE5r1XEi2wFVoZ/CwgBCrHwJG3+D22aAliNb9+ice+XrE6acKe2631Zpa3tnd6+8bx8cHh2fOJXTrkoySWiHJDyR/RArypmgHc00p/1UUhyHnPbC6c3C7z1QqVgi7vUspUGMx4JFjGBtpKFTafq+bU59VVzfHzpVt+YugTaJV5AqFGgPnS9/lJAspkITjpUaeG6qgxxLzQinc9vPFE0xmeIxHRgqcExVkC9Xn6NLo4xQlEhzhUZL9fdEjmOlZnFoOmOsJ2rdW4j/eYNMR80gZyLNNBVk9VCUcaQTtMgBjZikRPOZIZhIZnZFZIIlJtqkZZsQvPUvb5Ludc1za95dvdpqFXGU4Rwu4Ao8aEALbqENHSDwCM/wCm/Wk/VivVsfq9aSVcycwR9Ynz+1eZGv</latexit><latexit sha1_base64="N5sDIIhqktw+ex09ehd13K1wnv0=">AAAB+nicbVC7TsMwFL0prxJeKYwsFhUSU5WgSu1YiYWxSPQhNVHluE5r1XEi2wFVoZ/CwgBCrHwJG3+D22aAliNb9+ice+XrE6acKe2631Zpa3tnd6+8bx8cHh2fOJXTrkoySWiHJDyR/RArypmgHc00p/1UUhyHnPbC6c3C7z1QqVgi7vUspUGMx4JFjGBtpKFTafq+bU59VVzfHzpVt+YugTaJV5AqFGgPnS9/lJAspkITjpUaeG6qgxxLzQinc9vPFE0xmeIxHRgqcExVkC9Xn6NLo4xQlEhzhUZL9fdEjmOlZnFoOmOsJ2rdW4j/eYNMR80gZyLNNBVk9VCUcaQTtMgBjZikRPOZIZhIZnZFZIIlJtqkZZsQvPUvb5Ludc1za95dvdpqFXGU4Rwu4Ao8aEALbqENHSDwCM/wCm/Wk/VivVsfq9aSVcycwR9Ynz+1eZGv</latexit> 2

<latexit sha1_base64="JtvWiUBJP3tTvaBu7Hx5wBFLf8w=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzYsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukU6t6btVr3VQajTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8Ae4eMtA==</latexit><latexit sha1_base64="JtvWiUBJP3tTvaBu7Hx5wBFLf8w=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzYsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukU6t6btVr3VQajTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8Ae4eMtA==</latexit><latexit sha1_base64="JtvWiUBJP3tTvaBu7Hx5wBFLf8w=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzYsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukU6t6btVr3VQajTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8Ae4eMtA==</latexit><latexit sha1_base64="JtvWiUBJP3tTvaBu7Hx5wBFLf8w=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzYsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukU6t6btVr3VQajTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8Ae4eMtA==</latexit>

�2
<latexit sha1_base64="k9nCzrO+1YYTgVW36jJ0sPTFWJo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyUpBT0WvHisYj+gDWWznbRLN5uwuxFK6D/w4kERr/4jb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmt3O/84RK81g+mmmCfkRHkoecUWOlh6vaoFxxq+4CZJ14OalAjuag/NUfxiyNUBomqNY9z02Mn1FlOBM4K/VTjQllEzrCnqWSRqj9bHHpjFxYZUjCWNmShizU3xMZjbSeRoHtjKgZ61VvLv7n9VIT3vgZl0lqULLlojAVxMRk/jYZcoXMiKkllClubyVsTBVlxoZTsiF4qy+vk3at6rlV775eaTTyOIpwBudwCR5cQwPuoAktYBDCM7zCmzNxXpx352PZWnDymVP4A+fzB+TMjOs=</latexit><latexit sha1_base64="k9nCzrO+1YYTgVW36jJ0sPTFWJo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyUpBT0WvHisYj+gDWWznbRLN5uwuxFK6D/w4kERr/4jb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmt3O/84RK81g+mmmCfkRHkoecUWOlh6vaoFxxq+4CZJ14OalAjuag/NUfxiyNUBomqNY9z02Mn1FlOBM4K/VTjQllEzrCnqWSRqj9bHHpjFxYZUjCWNmShizU3xMZjbSeRoHtjKgZ61VvLv7n9VIT3vgZl0lqULLlojAVxMRk/jYZcoXMiKkllClubyVsTBVlxoZTsiF4qy+vk3at6rlV775eaTTyOIpwBudwCR5cQwPuoAktYBDCM7zCmzNxXpx352PZWnDymVP4A+fzB+TMjOs=</latexit><latexit sha1_base64="k9nCzrO+1YYTgVW36jJ0sPTFWJo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyUpBT0WvHisYj+gDWWznbRLN5uwuxFK6D/w4kERr/4jb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmt3O/84RK81g+mmmCfkRHkoecUWOlh6vaoFxxq+4CZJ14OalAjuag/NUfxiyNUBomqNY9z02Mn1FlOBM4K/VTjQllEzrCnqWSRqj9bHHpjFxYZUjCWNmShizU3xMZjbSeRoHtjKgZ61VvLv7n9VIT3vgZl0lqULLlojAVxMRk/jYZcoXMiKkllClubyVsTBVlxoZTsiF4qy+vk3at6rlV775eaTTyOIpwBudwCR5cQwPuoAktYBDCM7zCmzNxXpx352PZWnDymVP4A+fzB+TMjOs=</latexit><latexit sha1_base64="k9nCzrO+1YYTgVW36jJ0sPTFWJo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyUpBT0WvHisYj+gDWWznbRLN5uwuxFK6D/w4kERr/4jb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmt3O/84RK81g+mmmCfkRHkoecUWOlh6vaoFxxq+4CZJ14OalAjuag/NUfxiyNUBomqNY9z02Mn1FlOBM4K/VTjQllEzrCnqWSRqj9bHHpjFxYZUjCWNmShizU3xMZjbSeRoHtjKgZ61VvLv7n9VIT3vgZl0lqULLlojAVxMRk/jYZcoXMiKkllClubyVsTBVlxoZTsiF4qy+vk3at6rlV775eaTTyOIpwBudwCR5cQwPuoAktYBDCM7zCmzNxXpx352PZWnDymVP4A+fzB+TMjOs=</latexit>

4
<latexit sha1_base64="lzOzXcH+SUkMclU76MGz6qEAY6g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzYsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUajTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8Afo+Mtg==</latexit><latexit sha1_base64="pWeKHo9g6QF5jiSDQtUixV39pDs=">AAAB5HicbVBNS8NAEJ34WeNX9eplsQieSiKCHgtePFawH9CGstlO2rW7m7C7EUroL/DiQfHqb/Lmv3Hb5qCtDwYe780wMy/OBDc2CL69jc2t7Z3dyp6/f3B4dFz1T9omzTXDFktFqrsxNSi4wpblVmA300hlLLATT+7mfucZteGperTTDCNJR4onnFHrpIfrQbUW1IMFyDoJS1KDEs1B9as/TFkuUVkmqDG9MMhsVFBtORM48/u5wYyyCR1hz1FFJZqoWBw6IxdOGZIk1a6UJQv190RBpTFTGbtOSe3YrHpz8T+vl9vkNiq4ynKLii0XJbkgNiXzr8mQa2RWTB2hTHN3K2FjqimzLhvfhRCuvrxO2lf1MKiHtUajDKMCZ3AOlxDCDTTgHprQAgYIL/AG796T9+p9LBs3vHLiFP7A+/wBFD2LjA==</latexit><latexit sha1_base64="pWeKHo9g6QF5jiSDQtUixV39pDs=">AAAB5HicbVBNS8NAEJ34WeNX9eplsQieSiKCHgtePFawH9CGstlO2rW7m7C7EUroL/DiQfHqb/Lmv3Hb5qCtDwYe780wMy/OBDc2CL69jc2t7Z3dyp6/f3B4dFz1T9omzTXDFktFqrsxNSi4wpblVmA300hlLLATT+7mfucZteGperTTDCNJR4onnFHrpIfrQbUW1IMFyDoJS1KDEs1B9as/TFkuUVkmqDG9MMhsVFBtORM48/u5wYyyCR1hz1FFJZqoWBw6IxdOGZIk1a6UJQv190RBpTFTGbtOSe3YrHpz8T+vl9vkNiq4ynKLii0XJbkgNiXzr8mQa2RWTB2hTHN3K2FjqimzLhvfhRCuvrxO2lf1MKiHtUajDKMCZ3AOlxDCDTTgHprQAgYIL/AG796T9+p9LBs3vHLiFP7A+/wBFD2LjA==</latexit><latexit sha1_base64="pWeKHo9g6QF5jiSDQtUixV39pDs=">AAAB5HicbVBNS8NAEJ34WeNX9eplsQieSiKCHgtePFawH9CGstlO2rW7m7C7EUroL/DiQfHqb/Lmv3Hb5qCtDwYe780wMy/OBDc2CL69jc2t7Z3dyp6/f3B4dFz1T9omzTXDFktFqrsxNSi4wpblVmA300hlLLATT+7mfucZteGperTTDCNJR4onnFHrpIfrQbUW1IMFyDoJS1KDEs1B9as/TFkuUVkmqDG9MMhsVFBtORM48/u5wYyyCR1hz1FFJZqoWBw6IxdOGZIk1a6UJQv190RBpTFTGbtOSe3YrHpz8T+vl9vkNiq4ynKLii0XJbkgNiXzr8mQa2RWTB2hTHN3K2FjqimzLhvfhRCuvrxO2lf1MKiHtUajDKMCZ3AOlxDCDTTgHprQAgYIL/AG796T9+p9LBs3vHLiFP7A+/wBFD2LjA==</latexit>

8
<latexit sha1_base64="7YXuF86eA/u5pRm42rXs/Oj5ymM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEaI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqz4sV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IR1P+MySQ1KtloUpoKYmCy+JiOukBkxs4Qyxe2thE2ooszYbEo2BG/95U3Sual6btVr3VYajTyOIlzAJVyDBzVowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AhJ+Mug==</latexit><latexit sha1_base64="7YXuF86eA/u5pRm42rXs/Oj5ymM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEaI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqz4sV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IR1P+MySQ1KtloUpoKYmCy+JiOukBkxs4Qyxe2thE2ooszYbEo2BG/95U3Sual6btVr3VYajTyOIlzAJVyDBzVowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AhJ+Mug==</latexit><latexit sha1_base64="7YXuF86eA/u5pRm42rXs/Oj5ymM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEaI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqz4sV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IR1P+MySQ1KtloUpoKYmCy+JiOukBkxs4Qyxe2thE2ooszYbEo2BG/95U3Sual6btVr3VYajTyOIlzAJVyDBzVowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AhJ+Mug==</latexit><latexit sha1_base64="7YXuF86eA/u5pRm42rXs/Oj5ymM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEaI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqz4sV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IR1P+MySQ1KtloUpoKYmCy+JiOukBkxs4Qyxe2thE2ooszYbEo2BG/95U3Sual6btVr3VYajTyOIlzAJVyDBzVowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AhJ+Mug==</latexit>

�2
<latexit sha1_base64="k9nCzrO+1YYTgVW36jJ0sPTFWJo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyUpBT0WvHisYj+gDWWznbRLN5uwuxFK6D/w4kERr/4jb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmt3O/84RK81g+mmmCfkRHkoecUWOlh6vaoFxxq+4CZJ14OalAjuag/NUfxiyNUBomqNY9z02Mn1FlOBM4K/VTjQllEzrCnqWSRqj9bHHpjFxYZUjCWNmShizU3xMZjbSeRoHtjKgZ61VvLv7n9VIT3vgZl0lqULLlojAVxMRk/jYZcoXMiKkllClubyVsTBVlxoZTsiF4qy+vk3at6rlV775eaTTyOIpwBudwCR5cQwPuoAktYBDCM7zCmzNxXpx352PZWnDymVP4A+fzB+TMjOs=</latexit><latexit sha1_base64="k9nCzrO+1YYTgVW36jJ0sPTFWJo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyUpBT0WvHisYj+gDWWznbRLN5uwuxFK6D/w4kERr/4jb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmt3O/84RK81g+mmmCfkRHkoecUWOlh6vaoFxxq+4CZJ14OalAjuag/NUfxiyNUBomqNY9z02Mn1FlOBM4K/VTjQllEzrCnqWSRqj9bHHpjFxYZUjCWNmShizU3xMZjbSeRoHtjKgZ61VvLv7n9VIT3vgZl0lqULLlojAVxMRk/jYZcoXMiKkllClubyVsTBVlxoZTsiF4qy+vk3at6rlV775eaTTyOIpwBudwCR5cQwPuoAktYBDCM7zCmzNxXpx352PZWnDymVP4A+fzB+TMjOs=</latexit><latexit sha1_base64="k9nCzrO+1YYTgVW36jJ0sPTFWJo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyUpBT0WvHisYj+gDWWznbRLN5uwuxFK6D/w4kERr/4jb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmt3O/84RK81g+mmmCfkRHkoecUWOlh6vaoFxxq+4CZJ14OalAjuag/NUfxiyNUBomqNY9z02Mn1FlOBM4K/VTjQllEzrCnqWSRqj9bHHpjFxYZUjCWNmShizU3xMZjbSeRoHtjKgZ61VvLv7n9VIT3vgZl0lqULLlojAVxMRk/jYZcoXMiKkllClubyVsTBVlxoZTsiF4qy+vk3at6rlV775eaTTyOIpwBudwCR5cQwPuoAktYBDCM7zCmzNxXpx352PZWnDymVP4A+fzB+TMjOs=</latexit><latexit sha1_base64="k9nCzrO+1YYTgVW36jJ0sPTFWJo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyUpBT0WvHisYj+gDWWznbRLN5uwuxFK6D/w4kERr/4jb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmt3O/84RK81g+mmmCfkRHkoecUWOlh6vaoFxxq+4CZJ14OalAjuag/NUfxiyNUBomqNY9z02Mn1FlOBM4K/VTjQllEzrCnqWSRqj9bHHpjFxYZUjCWNmShizU3xMZjbSeRoHtjKgZ61VvLv7n9VIT3vgZl0lqULLlojAVxMRk/jYZcoXMiKkllClubyVsTBVlxoZTsiF4qy+vk3at6rlV775eaTTyOIpwBudwCR5cQwPuoAktYBDCM7zCmzNxXpx352PZWnDymVP4A+fzB+TMjOs=</latexit>

�4
<latexit sha1_base64="JFFTGBCFURVAANdXFOZgEdcy5Yw=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4sSRS0GPBi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x0+agrQ8GHu/NMDMvSKQw6Lrfztr6xubWdmmnvLu3f3BYOTpumzjVjLdYLGPdDajhUijeQoGSdxPNaRRI3gkmt7nfeeLaiFg94jThfkRHSoSCUbTSw2W9PKhU3Zo7B1klXkGqUKA5qHz1hzFLI66QSWpMz3MT9DOqUTDJZ+V+anhC2YSOeM9SRSNu/Gx+6oycW2VIwljbUkjm6u+JjEbGTKPAdkYUx2bZy8X/vF6K4Y2fCZWkyBVbLApTSTAm+d9kKDRnKKeWUKaFvZWwMdWUoU0nD8FbfnmVtK9qnlvz7uvVRqOIowSncAYX4ME1NOAOmtACBiN4hld4c6Tz4rw7H4vWNaeYOYE/cD5/ABxSjQE=</latexit><latexit sha1_base64="JFFTGBCFURVAANdXFOZgEdcy5Yw=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4sSRS0GPBi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x0+agrQ8GHu/NMDMvSKQw6Lrfztr6xubWdmmnvLu3f3BYOTpumzjVjLdYLGPdDajhUijeQoGSdxPNaRRI3gkmt7nfeeLaiFg94jThfkRHSoSCUbTSw2W9PKhU3Zo7B1klXkGqUKA5qHz1hzFLI66QSWpMz3MT9DOqUTDJZ+V+anhC2YSOeM9SRSNu/Gx+6oycW2VIwljbUkjm6u+JjEbGTKPAdkYUx2bZy8X/vF6K4Y2fCZWkyBVbLApTSTAm+d9kKDRnKKeWUKaFvZWwMdWUoU0nD8FbfnmVtK9qnlvz7uvVRqOIowSncAYX4ME1NOAOmtACBiN4hld4c6Tz4rw7H4vWNaeYOYE/cD5/ABxSjQE=</latexit><latexit sha1_base64="JFFTGBCFURVAANdXFOZgEdcy5Yw=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4sSRS0GPBi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x0+agrQ8GHu/NMDMvSKQw6Lrfztr6xubWdmmnvLu3f3BYOTpumzjVjLdYLGPdDajhUijeQoGSdxPNaRRI3gkmt7nfeeLaiFg94jThfkRHSoSCUbTSw2W9PKhU3Zo7B1klXkGqUKA5qHz1hzFLI66QSWpMz3MT9DOqUTDJZ+V+anhC2YSOeM9SRSNu/Gx+6oycW2VIwljbUkjm6u+JjEbGTKPAdkYUx2bZy8X/vF6K4Y2fCZWkyBVbLApTSTAm+d9kKDRnKKeWUKaFvZWwMdWUoU0nD8FbfnmVtK9qnlvz7uvVRqOIowSncAYX4ME1NOAOmtACBiN4hld4c6Tz4rw7H4vWNaeYOYE/cD5/ABxSjQE=</latexit><latexit sha1_base64="JFFTGBCFURVAANdXFOZgEdcy5Yw=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4sSRS0GPBi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x0+agrQ8GHu/NMDMvSKQw6Lrfztr6xubWdmmnvLu3f3BYOTpumzjVjLdYLGPdDajhUijeQoGSdxPNaRRI3gkmt7nfeeLaiFg94jThfkRHSoSCUbTSw2W9PKhU3Zo7B1klXkGqUKA5qHz1hzFLI66QSWpMz3MT9DOqUTDJZ+V+anhC2YSOeM9SRSNu/Gx+6oycW2VIwljbUkjm6u+JjEbGTKPAdkYUx2bZy8X/vF6K4Y2fCZWkyBVbLApTSTAm+d9kKDRnKKeWUKaFvZWwMdWUoU0nD8FbfnmVtK9qnlvz7uvVRqOIowSncAYX4ME1NOAOmtACBiN4hld4c6Tz4rw7H4vWNaeYOYE/cD5/ABxSjQE=</latexit>

(a)
<latexit sha1_base64="OgmmF/uTRgUZiC88x4RBtPBzJJE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QhjLZbtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epoqxJYxGrToCaCS5Z03AjWCdRDKNAsHYwvp357SemNI/lo5kkzI9wKHnIKRorPVTxvF+uuDV3DrJKvJxUIEejX/7qDWKaRkwaKlDrrucmxs9QGU4Fm5Z6qWYJ0jEOWddSiRHTfjY/dUrOrDIgYaxsSUPm6u+JDCOtJ1FgOyM0I73szcT/vG5qwms/4zJJDZN0sShMBTExmf1NBlwxasTEEqSK21sJHaFCamw6JRuCt/zyKmld1Dy35t1fVuo3eRxFOIFTqIIHV1CHO2hAEygM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gCIq41K</latexit><latexit sha1_base64="OgmmF/uTRgUZiC88x4RBtPBzJJE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QhjLZbtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epoqxJYxGrToCaCS5Z03AjWCdRDKNAsHYwvp357SemNI/lo5kkzI9wKHnIKRorPVTxvF+uuDV3DrJKvJxUIEejX/7qDWKaRkwaKlDrrucmxs9QGU4Fm5Z6qWYJ0jEOWddSiRHTfjY/dUrOrDIgYaxsSUPm6u+JDCOtJ1FgOyM0I73szcT/vG5qwms/4zJJDZN0sShMBTExmf1NBlwxasTEEqSK21sJHaFCamw6JRuCt/zyKmld1Dy35t1fVuo3eRxFOIFTqIIHV1CHO2hAEygM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gCIq41K</latexit><latexit sha1_base64="OgmmF/uTRgUZiC88x4RBtPBzJJE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QhjLZbtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epoqxJYxGrToCaCS5Z03AjWCdRDKNAsHYwvp357SemNI/lo5kkzI9wKHnIKRorPVTxvF+uuDV3DrJKvJxUIEejX/7qDWKaRkwaKlDrrucmxs9QGU4Fm5Z6qWYJ0jEOWddSiRHTfjY/dUrOrDIgYaxsSUPm6u+JDCOtJ1FgOyM0I73szcT/vG5qwms/4zJJDZN0sShMBTExmf1NBlwxasTEEqSK21sJHaFCamw6JRuCt/zyKmld1Dy35t1fVuo3eRxFOIFTqIIHV1CHO2hAEygM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gCIq41K</latexit><latexit sha1_base64="OgmmF/uTRgUZiC88x4RBtPBzJJE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QhjLZbtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epoqxJYxGrToCaCS5Z03AjWCdRDKNAsHYwvp357SemNI/lo5kkzI9wKHnIKRorPVTxvF+uuDV3DrJKvJxUIEejX/7qDWKaRkwaKlDrrucmxs9QGU4Fm5Z6qWYJ0jEOWddSiRHTfjY/dUrOrDIgYaxsSUPm6u+JDCOtJ1FgOyM0I73szcT/vG5qwms/4zJJDZN0sShMBTExmf1NBlwxasTEEqSK21sJHaFCamw6JRuCt/zyKmld1Dy35t1fVuo3eRxFOIFTqIIHV1CHO2hAEygM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gCIq41K</latexit>

(b)
<latexit sha1_base64="nvmtgWEx7qwPdQ+Ek+1IsFecZyE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSQzU475crbs2dg6wSLycVyNHol796g5ilEUrDBNW667mJ8TOqDGcCp6VeqjGhbEyH2LVU0gi1n81PnZIzqwxIGCtb0pC5+nsio5HWkyiwnRE1I73szcT/vG5qwms/4zJJDUq2WBSmgpiYzP4mA66QGTGxhDLF7a2EjaiizNh0SjYEb/nlVdK6qHluzbu/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwjO8wpsjnBfn3flYtBacfOYY/sD5/AGKMI1L</latexit><latexit sha1_base64="nvmtgWEx7qwPdQ+Ek+1IsFecZyE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSQzU475crbs2dg6wSLycVyNHol796g5ilEUrDBNW667mJ8TOqDGcCp6VeqjGhbEyH2LVU0gi1n81PnZIzqwxIGCtb0pC5+nsio5HWkyiwnRE1I73szcT/vG5qwms/4zJJDUq2WBSmgpiYzP4mA66QGTGxhDLF7a2EjaiizNh0SjYEb/nlVdK6qHluzbu/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwjO8wpsjnBfn3flYtBacfOYY/sD5/AGKMI1L</latexit><latexit sha1_base64="nvmtgWEx7qwPdQ+Ek+1IsFecZyE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSQzU475crbs2dg6wSLycVyNHol796g5ilEUrDBNW667mJ8TOqDGcCp6VeqjGhbEyH2LVU0gi1n81PnZIzqwxIGCtb0pC5+nsio5HWkyiwnRE1I73szcT/vG5qwms/4zJJDUq2WBSmgpiYzP4mA66QGTGxhDLF7a2EjaiizNh0SjYEb/nlVdK6qHluzbu/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwjO8wpsjnBfn3flYtBacfOYY/sD5/AGKMI1L</latexit><latexit sha1_base64="nvmtgWEx7qwPdQ+Ek+1IsFecZyE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahXkoigh6LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSQzU475crbs2dg6wSLycVyNHol796g5ilEUrDBNW667mJ8TOqDGcCp6VeqjGhbEyH2LVU0gi1n81PnZIzqwxIGCtb0pC5+nsio5HWkyiwnRE1I73szcT/vG5qwms/4zJJDUq2WBSmgpiYzP4mA66QGTGxhDLF7a2EjaiizNh0SjYEb/nlVdK6qHluzbu/rNRv8jiKcAKnUAUPrqAOd9CAJjAYwjO8wpsjnBfn3flYtBacfOYY/sD5/AGKMI1L</latexit>
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Fig. 3: (Color online) Analytical results: time evolution of the
force on the left (a) and the right (b,d) walls, and the effective
interaction force F̄int = F̄r + F̄l (c), following the quenches,
for different values of v̄d, with t̄ = Dt/L2. Positive values of
F̄r/l imply that the force points to the outside of the plates,
while positive values of Fint indicate an effective repulsion of
the plates. For the interval of the external field strength v̄d

shown in panel (c), the effective interaction force changes sign
in time. Panel (d) shows the force on the right wall for very
small values of v̄d. All results here are obtained for ε̄ = 10−3.
The legend of panel (c) also applies to (a) and (b).

We now study the net forces exerted on the plates when
they are immersed in an infinite Brownian fluid. This
requires knowledge of the density evolution outside the
plates following the temperature quench. Since the drift
potential is set to zero outside, the initial condition on
the densities external to the plates, ρ̄out(x̄, t̄ = 0), can be
obtained from semi-infinite versions of Eq. (7) for the left
and right outside regions: one has a constant density ρ̄0
away from the walls, and zero density inside the adsorption
layers of thickness ε̄ on each wall. Together with Eq. (11),
this yields the corresponding expansion coefficients. The
net force on each wall is now obtained as the difference of
inside and outside pressures,

F̄l/r(t̄) = 1
ρ̄0

[
ρ̄(x̄ = 0/1, t̄)− ρ̄out(x̄ = 0/1, t̄)

]
, (16)

where we have used the definition F̄ = AF/(ρ0kBTF ) for
the dimensionless force.3 We define an effective interac-
tion force between the plates as F̄int(t̄) = F̄l(t̄) + F̄r(t̄)
which becomes positive (negative) if the plates experience
an effective repulsion (attraction).

The post-quench time evolution of the forces is shown
in Fig. 3 for various v̄d. For sufficiently large values of v̄d,
the post-quench force on the left wall points towards the
inside, while the force on the right wall is towards the out-
side. This occurs since drift transports particles from the
left wall to the right wall. Fig. 3(c) shows that the effective

3Here the area A of the walls is d − 1 dimensional, i.e., in a 1D
system, pressure and force have the same dimension.
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Fig. 4: (Color online) Analytical results: approach of the force
F̄l on the left wall towards its steady-state value following the
quench, for different effective drift strengths v̄d, with ε̄ = 10−3

and t̄ = Dt/L2. Inset: a similar plot for the effective interac-
tion force F̄int for times after the overshoot has occurred.

interaction force between the plates can change its sign at
short times following the quenches, since the left and right
forces evolve asymmetrically. In fact, while the long-time
interaction force is always negative (attractive), at short
times after the quenches, the net force can be positive (re-
pulsive). This behavior can be ascribed to the interplay
of the quench and the external field (drift), and the fact
that dynamics inside and away from the walls have dif-
ferent characteristic time scales. The crossover time from
repulsive to attractive interaction forces strongly depends
on the strength of external field: for larger values of v̄d,
the repulsion is retained until much later times. Con-
cerning the net forces on the individual plates, Fig. 3(d)
reveals that by decreasing the external field intensity to
small values v̄d . 10−2 − 10−5, an overshooting feature
appears in the force on the right plate (in direct contrast
to the case of pressure, where the overshooting was ob-
served for left wall pressure). In addition, for very small
values of v̄d, the steady-state force is towards the out-
side of the right plate (F̄r < 0), which is consistent with
the result obtained in Ref. [26]: in the absence of drift,
repulsive net forces occur at late times. Figure 4 shows
how the force on the left plate and the effective interac-
tion force approach their steady states. The force on the
left wall does not exhibit overshooting. Both F̄l and F̄int
have two dynamic regimes: At short times these forces de-
cay towards their steady state exponentially quickly, but
after diffusion across the plate separation has occurred
(t̄ ∼ 1), decay crosses over to t̄−1/2. This power-law de-
cay at late times has been explicitly shown for drift-free
(v̄d = 0) post-quench dynamics [26]. Thus we infer that
drift-related contributions are relevant at short times, be-
fore the ∼ t̄−1/2 scaling appears.

Conclusions. – We have studied dynamics of the
density of an ideal Brownian gas between two plates, as
well as the associated non-equilibrium forces, following si-
multaneous quenches of the temperature and an external
driving field. Our analytical coarse-grained results and
numeric simulations show excellent agreement. At inter-

p-5



H. Khalilian et al.

mediate post-quench times, the presence of drift leads to
strong deviations of the dynamics from the purely diffu-
sive case. For drift towards the right, the pressure on the
left wall exhibits a non-monotonic time evolution, while
on the right wall we see a monotonic increase, approach-
ing the steady pressure as ∼ t̄−ζ . When the drift strength
v̄0 is increased from zero, ζ decreases from 1/2 to 0 as
drift begins to dominate over diffusion. Further, for two
walls embedded inside the (bulk) gas, we studied the net
forces on each wall, as well as an effective interaction force
between the walls. At late times, the effective interaction
force F̄int between the plates is always attractive, and de-
cays as ∼ t−1/2 to its steady value, indicating diffusion-
dominated dynamics. At early times, however, the drift-
induced overshoot on the left wall renders F̄int repulsive
for certain values v̄d.

We expect the quenches and external fields described
here to be realizable in a variety of physical systems, in-
cluding colloidal suspensions, active matter and electri-
cally charged fluids.
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