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2. Parameter estimation from the density

4. Estimation using the interference pattern




trapped cloud

-—
Atom chip
—-—

position sensitive
MCP detector




Pair separation, Az (mm)

Colliding condensates
Correlated zones| Perfect correlation

€2 = 0.11 (measured)

Binomial
No correlation

(@ 30N () pnayas regin




<
@)
=
<
g
—
N
O
==
O
—
Q
S
v
==
<
o




Estimation from the density

Assumption: the density is known

In the experiment.




Properties and precision

Crucial: consistency of the estimator — Gy

~

Don’t need to know separate positions:.

Least square fit is equivalent!
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Calculation of the sensitivity

When m is large.

J. Ch. Arxiv.1108.2785
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Mach Zehnder Interferometer

Estimate 6 from Spj : - 1
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Shot-noise Heisenberg

V. Giovanetti, S. Loyd and L. Maccone, Science 306, 1330 (2004)
L. Pezze’ and A. Smerzi, PRL 102, 100401 (2009)



MZI continued




Estimation from the interference pattern

BEC trapped in a double-well potential

9 = o (2)d + 1y (2)b
e Imprint the phase

. A

U (z]0) = Yo (x)a + p(x)e?

e Open the trap

|

\ e Detect separate atoms or..
e do the least square fit to the density




Interference pattern continued
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Use. A0y, = ( + C)
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Precision of temperature estimation

Use parameters of Palaiseau group:

N = 10° *He*
m = 6.65 x 107" kg
a, =7.5x 10" m

1

W, =27 X 7.5 —
S

w, = 200 X w,

One realization

1 C
We need: A?*T = - + —
F1 B F12

with
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2. For the Mach-Zehnder Int. up to Heisenberg scaling

4. Possible estimation of 7" from a fit to the density of a qBEC

Thank you!




