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Measurement Back-Action
Exploiting It & Avoiding It

Kurt Jacobs
Physics Department, UMass Boston, 100 Morrissey Blvd, Boston, MA 02125
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Better Together?...

LOOK INS!QE!

Measurement’
and Control

LOOK INSIDE!
—
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Stochastic Pracesses
for Physicists

Undlerstanding Noisy Systems







Diffusion and deterministic de = vdt + +/ D(z)dW.

motion:

The equivalent 6_P _
Fokker-Planck Eq: ot

The probability current .J
is given by:

for J is: 2 Oz’

And the expression J(z) = (’U B la_D) p_ D(x) 8_P
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The Bloch Sphere

Measurement Direction







The Bloch Sphere

Measurement Direction







Feedback Control of 5chr<’jdinger~(iats
Justin Finn & Kurt Jacobs

To Control Cats via Feedback we need:
i. A measurement that wont destroy them

ii. Feasible ways to track them in real-time

iii. Ways to control both components







Monitoring X2

So here is what happens...
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Gaussian Estimator
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lngreclient 1I: Controls

Ideally we would like simple, linear controls to manipulate both
components of the Schrodinger cat.

We can do almost that well...

Apply a linear Force Change the Frequency ?

The measurement heats the system, increasing the inter-blob distance.
We can use the cooling algorithm in Steck et al., PRL 92, 223004 (2004)
to reduce the distance between the blobs.







