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EXPERIMENTAL SEQUENCES

Details of our experimental apparatus and our typical experimental sequence are provided in [1, 2] and references
therein. In brief, we prepare ultracold clouds of 87Rb by forced evaporative cooling in a crossed beam dipole trap.
Unless differently specified, the atoms are initially trapped in a harmonic trap with frequencies (ωx, ωy, ωz) = 2π ×
(37, 70, 70) Hz and have an initial temperature of ≃ 20 nK. Once the acceleration process begins, the trapping potential
is deformed in 100 ms into a one dimensional waveguide oriented along the direction of the accelerator. This is done
by linearly ramping up the power of one of the trapping beams and switching off the other. The trapping frequencies
at the end of the transformation are (ωx, ωy, ωz) = 2π × (40, 800, 800) Hz. We do not observe any appreciable loss of
atoms in the process. At this stage, and without leaving the atoms the time to thermalize, we switch on the barriers
and trigger the motion of the moving one. Note that the potential along x̂ is harmonic only close to the waist of the
trapping beam, where the atoms are initially. The actual shape of the potential has the typical Gaussian behavior,
that becomes almost flat after ≃ 150 µm.

At the beginning of our typical sequence our sample features a large condensed fraction. However, as soon as the
cloud is hit by the moving barrier, the condensate fraction vanishes. This is expected because, for almost all our
data, the barrier moves faster than the speed of sound in the condensate (see also below). We have additionally
verified that there are no measurable differences in the properties of the atomic jet when starting with a condensed
or non-condensed cloud. For these reasons -and for simplicity- the whole discussion in the main text as well as the
numerical simulations consider our sample to be an ultracold thermal gas rather than a quantum gas already from
t = 0.

The shaped light used to generate the potential barriers is shone on the sample from the ẑ direction [1, 2]. The atoms
are measured by absorption imaging along the same direction utilizing an optical system with 20× magnification.
Absorption images are obtained by shining resonant light onto the sample with a dedicated imaging beam. The
amount of light absorbed is directly proportional to the local column density of the sample. The ”shadow” left by the
atoms on the beam is imaged on a CCD, allowing us to infer the total number of atoms and their spatial distribution.
Typical absorption images are shown in Fig. 2a). We also image the atoms with a 2.6× magnification optical system
from a direction perpendicular to ẑ and tilted by 50 degrees with respect to the direction of motion of the moving
barrier, i.e., x̂. Typical images taken from this direction are shown in Fig. 2b) and c), and and Fig. S6b). We mostly
utilize this imaging direction for the quantitative analysis of the atomic jet properties.

To measure the properties of the atomic jets we perform two dimensional fits of the absorption images. The typical
shape of the atomic jet along x̂ is close to an asymmetric Gaussian [see Fig. 2b) and S3c)]. We found however that
fitting our data with a symmetric Gaussian delivers the same results than using an asymmetric one (with a small
offset for the width). For simplicity we have therefore utilized a symmetric Gaussian function to fit the majority of
our data, extracting the position mr and width σr of the atomic jet along r̂. We then rescale these values to account
for the angle between the imaging direction and the x propagation axis, obtaining mx and σx. The typical results
for an experimental sequence like the one shown in Fig. 2b) is reported in Fig. S1. Once the atomic jet leaves the
accelerator, we extract its velocity from the slope of the curve mx vs. t (shown in Fig. 3), and its affective temperature
(see below) from the slope of the curve σx vs. t.

GENERATION OF DYNAMICAL POTENTIALS WITH THE DMD

The digital micromirror device (DMD) is a 1920x1080 matrix of micromirrors that can be independently controlled
[1, 2]. Each micromirror can only be turned on or off, therefore to obtain an effective ‘grey scale’ we utilize image
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FIG. S1. (a) The solid symbols are the measured center of mass of the atomic cloud along x as a function of time for an atomic
cloud of ≃25×103 atoms with T≃20 nK at t = 0. The accelerator features A = 0.7A0 = 170 µK and vi = 3.64 mm/s. The
measured values are rescaled accounting for the 50 degrees angle between the imaging direction and the x axis. The dashed blue
(solid orange) line is the result of the numerical simulations without (with) interactions. The errorbars, which are 1 σ statistical
errors, are smaller than the size of the points. (b) The solid symbols are the measured widths of the atomic cloud along x as a
function of time. The measured values are rescaled accounting for the 50 degrees angle between the imaging direction and the
x axis. The dashed blue (solid orange) line is the result of the numerical simulations without (with) interactions. The errorbars
are 1 σ statistical errors.

FIG. S2. Normalized number of atoms as a function of the height of the moving barrier, for different velocities and shapes of
the moving barrier. In this measurement the power of the laser was kept constant at ≃ 5.2 mW, and A was controlled with
the detuning with respect to the atomic transition. The errorbars are 1 σ statistical errors.

dithering methods (either ordered dithering by tiling a Bayer matrix or Floyd-Steinberg dithering). These create
patterns of black and white pixels so that when they are averaged over an area, they approximate the wanted grey-
scale value. We utilize this feature to control the A/A0 ratio. Typically we set the fixed barrier to be ‘fully on’, and
we set the relative height of the moving barrier by using the grey scale. For the vast majority of our measurements,
we set the width of the (flat) moving barrier to be 5 µm, and the one of the fixed barrier to be 20 µm. The optical
resolution of our system is ≃ 1 µm, setting a limit to the steepness of our barriers. We have tested barriers with
different widths, steepness and with different steepness functions, finding no appreciable differences between them
over the range of parameters explored.
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To realize moving barriers, we upload on the DMD a sequence of images where the barrier is increasingly displaced,
and then we refresh the DMD pattern with a rate controlled by a TTL generator. The travel distance is usually
91 µm, with the initial and final position of the moving barrier (this latter coinciding with the position of the fixed
barrier) equally distant from the atomic cloud at t = 0. To control vi, we can either change the number of images
needed for the barrier to move from the initial to the final position, and/or the refresh rate of the DMD.

The optical dipole potential is generated using a Ti:Sa laser tuned near the D2 transition of 87Rb. The Ti:Sa outputs
approximately 800 mW. After passing through an acousto-optic modulator, an optical fiber, and the dedicated optical
setup [1] (with the DMD fully ‘on’), we measure ≃7±1 mW of light on the atoms, depending on the detuning. The
main bottleneck in the system is the reflectance of the DMD, which is only 10%, far less than the expected 50%,
according to the specifications of the device. Since the laser power at our disposal is rather limited and A ∝ 1/∆, with
∆ the laser detuning, to reach large values of A it is necessary to reduce ∆. However, the photon scattering rate Γs

scales as 1/∆2, substantially increasing atom losses for larger values of A. We use this feature for the measurements
reported in Fig. 4. While the use of non-conservative potentials is crucial in our experiment for the verification of
Bell’s argument, higher powers would enable us to reach higher values of A with larger values of ∆, therefore reducing
Γs.

For this work the laser is tuned between ≃ 779.5 and ≃ 780.23 nm resulting in blue detunings between ≃ 450 and
≃ 25 GHz. In Fig. S2 we report the dependence of the number of atoms in the atomic jet as a function of A (and
therefore as a function of 1/∆). This shows that the reduced power at our disposal is the main limitation to reach
larger values of A. For the highest values of A that we can reach, atom losses can be slightly reduced with higher
barrier velocities, that reduce the number of collisions needed for an atom to escape the accelerator. However, due
to technical reasons (see below) our Fermi accelerator delivers better performance with low barrier velocities. Note
that triangular shaped barriers (see below) feature higher loss rates than flat barriers because they have a larger
area. As discussed earlier, with more power at our disposal it would be possible to achieve better performance in
terms of acceleration. Indeed, there are in principle no limitations to the maximum velocity achievable if dissipation
is minimized (see below).

EFFECTIVE TEMPERATURE

For a gas in equilibrium, the temperature determines the speed of the spreading of the sample in time of flight.
Since the atomic jet is not in thermal equilibrium, we associate its spreading, i.e. the increasing of σx in time [as
shown in Fig. S1b)], to an ‘effective temperature’ T ∗. When using flat barriers as those depicted in Fig. 1, the values
of T ∗ observed in the experiment are at least one order of magnitude lower than Ek. By comparing the data with
the numerical model described below, we conclude that T ∗ is mainly determined by atom-atom collisions during the
acceleration. In Fig. S6 we report the measured ratio T ∗/Ek for the data of Fig. 3, around A ≃100 µK. We observe
that the effect of the interactions on T ∗ can be substantially reduced by engineering the shape of the barriers (red
triangles in Fig. S6). Our model shows that for non-interacting atoms, and considering all experimental imperfections,
it could be possible to reach T ∗/Ek ≤ 10−3 − 10−5 with the same parameters as our experiment.

NUMERICAL SIMULATIONS

For Fig. 1b) and c) we simulate our experiment using a molecular dynamics Runge-Kutta algorithm for 1000 atoms
with a time resolution of 1 µs. The simulations do not include atom-atom interactions and enable us to account for
several experimental imperfections including the resolution of the optical system (≃ 1 µm), that results in barriers
having a finite sharpness, and tilting between the axis of the trap and the motion of the barriers. In the simulations
we utilize realistic trapping potentials resulting from the crossing of two Gaussian beams, in accordance with our
experimental setup [1, 2]. As shown above, atom losses can be neglected for sufficiently high detunings. This is the
case for the simulations shown in Fig. 1 of the main text.

We utilize this algorithm to simulate a Fermi accelerator with the same parameters as the data sets in Fig. 2
a) and b). Also in this case we do not include atom losses, that for this set of parameters are negligible. The
corresponding evolution of the density distribution in real and velocity (momentum) space (both along x) is reported
in S3 A and B respectively. The evolution in real space qualitatively coincides with what is observed experimentally.
As also discussed in the main text, the evolution in momentum space is rather peculiar to the Fermi acceleration.
It is possible to observe the subsequent and more frequent collisions with the barriers that spread the momentum
distribution while the atoms are inside the accelerator. Because the Fermi acceleration is a ‘threshold’ process, and
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FIG. S3. (a) Time evolution of the density of the atomic cloud along the x direction according to the non-interacting numerical
simulations described in the text. The contour plot is the result of stacking 350 one dimensional density profiles. (b) Same
as panel (a) but in momentum space. (c) and (d) report the same time evolutions of panel (a) and (b) respectively, but for
numerical simulations accounting for the interatomic interactions. In all panels the color scale has been substantially saturated
to better highlight the finer details.

in this case the threshold is lower on the side of negative momenta (A ≤ A0), the width of the distribution of the
expelled atom returns to be rather narrow, and similar to the width of the distribution at t = 0. Our simulations
predict T ∗ ≃ 200 nK, mostly due to the radial compression from the crossed trap to the waveguide.

The dashed lines in Fig. S1 are the evolution of the center of mass and RMS size of the atomic cloud as a function
of time for the same set of simulations. While the agreement concerning the velocity of the atomic jet is very good (i.e.
the slope of the curve after the atoms are ejected), clearly this set of simulations does not reproduce the spreading
of the width of the atomic cloud. As discussed in the main text, the measured values of T ∗ are indeed substantially
higher than what expected from the non-interacting model. To capture the spread of the width of the distribution in
real space, and so T ∗, it is necessary to include the interactions in our numerical simulations. We have developed a
simple ‘ad hoc’ model with the purpose of gaining a phenomenological insight on the role played by the interactions.
Our model evaluates the average atom-atom scattering rate at every step, and if the value is 4 times larger than the
average rate of collisions with the barriers at that time, the kinetic energy is redistributed among the three degrees of
freedom. We have found that the simulations best coincide with our data if we impose that the energy is distributed
40% along x and 30% along each of the other two directions. The factor of 4 has been determined by comparing the
results of the simulations with our data, and notably coincides with the the number of collisions needed for an atom
to thermalize with an atomic thermal bath. In other words, when an atom undergoes more than 4 collisions with the
other atoms while it flies from one barrier to the other, the kinetic energy that it has gained along the x direction is
redistributed in all the three spatial directions. This is the case towards the end of the acceleration dynamics, where
the barriers substantially compress the atomic sample (up to densities of ≃ 1021 m−3) and the average kinetic energy
is boosted by the Fermi acceleration mechanism.

Since the scattering rate depends on the number of atoms, we rescale the value in the simulations to account for the
actual number of atoms in the experiment, which is ≃ 25×103 (note that all the other parameters and observables are
independent on the number of atoms). The results of this set of simulations for the center of mass and the RMS size of
the atomic cloud are the solid orange lines in Fig. S1, and are in excellent agreement with our data. The corresponding
evolution of the density distribution in real and velocity space are reported in Fig. S3 c) and d). The atomic jet in
real space is now more spread and has a characteristic asymmetric shape, while the evolution in momentum space is
more ‘scrambled’ leading to a broader width of the distribution after the ejection. The simulations shown in Fig. 2 d)
and e) are performed including the interactions, and with the same parameters as the experimental data of Fig 2c).

As an independent check, we have measured the radial effective temperature of the atomic jet. To measure the
effective temperature along the z (and y) axis, we switch off the waveguide and measure the speed at which the atomic
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FIG. S4. Same as Fig. 4a) but with different values of Γs.

jet expands in those directions. For the data set of Fig. S1 we measured an effective radial temperature of 15 µK
(the starting temperature was 20 nK). The simulations corresponding to the orange lines in Fig. S1 deliver the exact
same result. This confirms that the redistribution of the kinetic energy along the three directions due to the atomic
interactions is the phenomenon behind the spreading of the width of the atomic jet.

Using our numerical simulations we can provide a conservative estimation of what can be achieved with a cold atom
Fermi accelerator. With the same parameters as our experiments but without considering our technical limitations
on the maximum height of the barriers achievable, and removing the interactions, we have obtained that our Fermi
accelerator could produce atomic jets with v = 1.4 m/s, equivalent to Ek/kB = 10 mK, with T ∗ = 200 nK. This is only
one example of acceleration compatible with typical figures that can be found in cold atoms experiments. However,
we remark that we have not found any fundamental limitation to the values of v and Ek that can be obtained.

BELL’S ARGUMENT TEST

In our experiment, an atom has a certain probability 1 − P of being dissipated when it collides with one of the
barriers. This is mainly due to the fact that the barrier potential contains also a dissipative term, that can be quantified
with the light-atom scattering rate Γs (see above), so that P = 1/(1 + Γsτ), where τ is an effective interaction time.
As a consequence, in a sample with N1 atoms at the beginning of the Fermi acceleration, there will be Nn = N1P

n

atoms left after n collisions with the moving barrier. By defining the gain G so that En = E1G
n, where E1 and En are

the (kinetic) energy at the beginning and after n collisions with the moving barrier respectively, it is straightforward
to show that Nn = N1(En/E1)

−Q, with Q = − lnP/ lnG. This is the celebrated Bell’s result. For non-relativistic
particles G and therefore Q are functions of En/E1, while for relativistic particles they are constants. Regardless, the
scaling Q ∝ − lnP is expected to hold for both cases.

To experimentally verify this prediction, we slightly modify the sequence of images that we send to the DMD. In
particular, the moving barrier only makes a partial journey towards the fixed one. Once it collides with the atoms,
accelerating them, it returns to its starting position, and repeats this motion a few times. The barrier moves at 11
mm/s, A/kB = 0.7A0/kB ≃ 100 µK, and the sequence is timed in such a way that it collides with the atoms in the
center of the trap. In this way we can distinguish each collision of the atomic cloud with the moving barrier and
measure the total number of atoms left in the accelerator after each collision. In other words, with good approximation
all the atoms in the cloud undergo the same number of collisions with the moving barrier. After each collision, we
measure the number of atoms utilizing the imaging along the z direction, that allows us to take absorption pictures
inside the accelerator [see e.g. Fig. 2a)]. We are normally able to clearly identify 4 to 5 collisions before the spread
of the atomic cloud prevents us to distinguish between different collisions. Since this imaging setup has a large
magnification, the image of the cloud is heavily saturated at the starting of the sequence. For this reason, in Fig. 4
we only report the data collected after the first collision, i.e. with n ≥ 1. Due to the same issue, for low values of Γs

also the number of atoms after the first collision can be slightly underestimated, resulting in larger error bars. We
instead measure the velocity (momentum) of the atoms by detecting how far they travel after 3 ms of time-of-flight
in the waveguide, using the other imaging direction. To change Γs without changing the height of the barrier, we
reduce the power of the laser P by the same relative amount that we reduce the detuning, indeed A ∝ P/∆ (but
Γs ∝ P/∆2). The results of our measurements are shown in Fig. 4a) and Fig. S4.

With very good approximation, also confirmed by our measurements, in our system we have that En = n2E1.
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This can be written as En = E1G
n, from which it follows that G = exp

[
ln(En/E1)/

√
En/E1

]
and Q =

− ln(P )/ ln(En/E1)
(√

En/E1 − 1
)
. From this it is straightforward algebra to show that Nn = N1[(En/E1)

−Q] ≡

N1[e
ln(P )

(√
En/E1−1

)
]. Therefore, for our experimental implementation, the Bell’s power-law actually simplifies into

an exponential decay. We fit our data with the function Nn/N1 = (1 + B)(En/E1)
−Θ

(√
En/E1−1

)
/ ln(En/E1), where

the fitting parameter B takes into account the error in the determination of Nn. From what discussed above, the
Bell’s argument is verified if Θ ≡ − ln(P ).

DEPENDENCE OF THE PARAMETERS OF THE ATOMIC JET ON vi AND T

We have verified that, in our range of parameters (A/kB ≫ T,mv21/2kB), the velocity of the atomic jet is determined
solely by the height of the moving barrier A and does not depend on its speed vi. In our experiment we can change
vi either by changing the refresh rate of the DMD or by changing the number of frames in the sequence, making the
motion of the barrier more or less jerky. A larger number of frames makes the motion of the barrier smoother. Our
DMD was expected to reach a refresh rate of 10 kHz but we found that it cannot reliably go above 5 kHz, limiting
the maximum value of vi. As shown in Fig. S5a), as long as the speed of the barrier is lower than ≃10 mm/s, we do
not observe any substantial change in the kinetic energy of the atomic jet. Because of the limitations in the refresh
rate of our DMD, the Fermi accelerator becomes substantially less efficient for larger values of vi. To reach larger
velocities we need indeed to reduce the number of frames, leading to a jerky motion of the barrier. This is even more
evident if we look at the Ek/T

∗ ratio reported in Fig. S5. When the motion of the barrier is slow but smooth, the
Ek/T

∗ reaches its maximum value, while when the motion is fast but jerky the Ek/T
∗ ratio drops by a factor of ≃7.

For the majority of the data reported in this work we have utilized values of vi that enable a smooth motion of the
barrier using our DMD (see caption of Fig. 3). The exceptions are the rightmost data points in Fig. 3, where we
have instead utilized the highest values of vi possible with our setup. This was done to minimize the losses of atoms
from the accelerator stemming from the excessive light-atom scattering rate (see Fig. S2 and relative discussion) by
minimizing the interaction time between the atoms and the barriers.

We have also measured the dependence of the parameters of the atomic jet on the initial temperature of the atomic
cloud, as shown in Fig. S5c). Note that for our system the critical temperature for Bose-Einstein condensation is
≃ 80 nK. As expected, the velocity of the atomic jet shows no dependence on T . For what concerns the effective
temperature T ∗, we observe only a weak dependence. This is mostly due to the fact that the redistribution of energy
driven by the atom-atom collisions described above plays a larger role in determining the speed at which the atomic
jet expands. The majority of the data reported in this work are obtained with a starting T of ≃20 nK. However, for
the rightmost points in Fig. 2 we have used clouds with initial temperatures of ≃ 200-250 nK. This allowed us to
start with more atoms and compensate for the high loss rates.

CONTROLLING THE PROPERTIES OF THE ATOMIC JET WITH THE PROPERTIES OF THE
BARRIERS

The effect of the interactions on the energy spread of the accelerated sample can be minimized by controlling the
shape of the barriers. Keeping the stationary barrier unchanged, we have found that a barrier with a convex triangular
shape front and a flat back is the most effective to avoid the excessive build up of density in the sample during the
acceleration. As shown by the red triangles in Fig. S6a), the use of such barrier substantially reduces T ∗ with respect
to flat barriers. We have tried several other shapes, but they seem to be less effective or ineffective in reducing T ∗.

By controlling the A/A0 ratio we can use the accelerator also as an atomic splitter, where atoms are accelerated in
opposite directions along the waveguide. As reported in Fig. S6b) and S6c), the amount of atoms accelerated towards
the left with velocity |vL| =

√
2A/m or towards the right with velocity |vR| =

√
A/A0|vL| can indeed be finely tuned

with A/A0. Because to go right the atoms need one collision less than going left, the atomic jet going right has more
atoms than the one going left when A ≃ A0. Except for the data reported in Fig. 4, where A = A0, all of the data
reported in the main text have A ≤ 0.7A0, so to obtain with good approximation a single atomic jet.
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FIG. S5. (a) Kinetic energy of the atomic jet as a function of the velocity of the moving barrier, for different number of
frames. (b) Same as (a) but for the ratio between the kinetic energy and the effective temperature of the atomic jet. The
errorbars are 1 σ statistical errors. (c) Kinetic energy (blue points) and effective temperature (red points) as a function of the
initial temperature of the atomic cloud. The errorbars are 1 σ statistical errors.

FIG. S6. (a) Ratio between the effective temperature of the accelerated cloud T ∗ and its average kinetic energy Ek as a
function of the amplitude of the moving barrier A. Black square symbols are for a flat moving barrier (as sketched in the
inset), while red triangle symbols are for a convex triangular moving barrier (sketched in the inset). For all data points vi = 4.4
mm/s, T = 20 nK and A/A0 = 0.7. The errorbars are given by the error of the fit done to determine T ∗. (b) Stacked in situ
absorption images with the same dimensions and parameters as Fig. 2b) except that for the A/A0 ratio that here is varied
across the panels to control the splitting of the atomic cloud, as indicated. (c) Number of atoms going left (NL), right (NL)
or remaining in the accelerator (NX) normalized by the total atom number N as a function of A/A0 for the data in panel (b).
The errorbars come from the fit to the atomic cloud with a Gaussian profile.
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FIG. S7. (a) Numerically simulated time evolution of the probability density distribution of a one dimensional Gaussian
wavepacket that is accelerated by a Fermi accelerator like the one used in this work. The contour plot results from the stacking
of 260 one dimensional probability density profiles. (b) The same as (a) but in momentum space. The color scale has been
saturated to highlight the finer features. (c) and (d) are the same as (a) and (b) respectively, but for an (effectively) one
dimensional Bose-Einstein condensate (see text).

FIG. S8. Numerically simulated time evolution of the probability density distribution of a one dimensional Gaussian wavepacket
that is split by two barriers converging towards x = 0 with same but opposite velocity. (a) is for the barrier with positive
velocity having half the height of the other one, (b) is for a 0.9 ratio, while (c) is for two identical barriers. The color scale is
saturated to highlight the finer features.

QUANTUM FERMI ACCELERATION

An exciting prospect is to explore the quantum version of our Fermi accelerator. In the cold atoms context, this
could be done for example with a non-interacting Bose-Einstein condensate, or with single atoms trapped in the
ground state of optical tweezers. As a preliminary result, here we report the results of our simulations for a generic
particle in the ground state of a one dimensional harmonic oscillator with frequency 40 Hz. We numerically simulate
this system with split-step methods on a grid of 8192 sites and total length 100 µm. The time step used is 100 ns and
the total duration is 26 ms. The evolution of the density distribution in real and momentum space for an accelerator
with the same parameters as in our experiment is reported in Fig. S7. The quantum Fermi accelerator works very
similarly to the classical version studied in this work, being able to accelerate a wavepacket without any noticeable
increase in its width in momentum space. The peculiar dynamics in momentum space is apparent also in the quantum
version.
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We have preliminarily explored the potential of a quantum Fermi accelerator as a coherent splitter. To this end we
have used a grid of 8192 sites and total length 300 µm and a harmonic oscillator with frequency 100 Hz. The time
step used is 100 ns and the total duration is 9 ms. The results for different values of A/A0 are reported in Fig. S8.
In this case two moving barriers are approaching the center of the trap with equal but opposite velocities. As for
our data in Fig. 3, by changing A/A0 it is possible to control the splitting of the wavefunction. We observe that the
splitting actually manifests as an interference pattern that oscillates in space with a period given by the harmonic
trap, suggesting that the quantum Fermi accelerator could in principle be used as a coherent splitter.

We also investigated the effect of the Fermi accelerator on a Bose-Einstein condensate. To do so we have evolved the
non-polynomial Schrödinger equation (NPSE), which is an effective one dimensional non-linear Schrödinger equation,
using split-step methods on a grid of 8192 points and total length 100 µ, with a time step of 100 ns for a total duration
of 26 ms. We have used 2×104 87Rb atoms in the same trapping potential as the one described earlier. As shown in
Fig. S3, our simulations show that an interacting Bose-Einstein condensate cannot be actually accelerated, but gets
instead destroyed during the acceleration process. This is expected because the barrier moves faster than the speed
of sound in the condensate, and is in line with what observed in the experiment. Indeed as described earlier, even
if we start in most cases from a cloud with substantial condensed fraction, already after the first collision with the
barrier we do not detect any remaining condensate.
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