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Plan of the talk:

e Background, Motivation

e EM Algorithm and Stellar Photometry
e Current Status

e Future Plans




TAQOS.

e Discover small/distant KBOs by searching for
occultations of distant stars

e Event durations ~200 ms, sampleat 5 Hz
e Eventsextremely rare, monitor 1000's of stars

e Limit false positives, use multiple (4) telescopes




TAQOS.

 Reduce datain real time for follow-up

e 4 telescopes X 3000 stars X 5 Hz = 60,000
photometric reductions/second, 100 GB/night

e Read out all starsin 64 X 2048 subimage,
extremely crowded

e | ow bandwidth network, low power budget

e Rare events, weak signature: accuracy important
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Z +fB

f dependson all other parameters
- Non-linear system of npN* eqgn's, npN* unknowns

Not a problemif field is sparse: fl:Zp: n,




Expectation-Maximization Algorithm

e Some “unobservable data” which simplifies problem

e Calculate “complete log-likelihood” function assuming unobservable data
Known

e Assume we have CCD which gives number of photons in each pixel from
each star, Z,

j




EM Algorithm
1) Initial guesses¥'”

—2) Calculate £ (Zijl ‘I/(k>,' nj)

3) Maximize log(LC(Y/<k+1>,' Yj(m))

—i4) Repeat until convergence




Current Status

* Algorithm works on simulated test images
* Code meets speed requirements (60,000 PSFs/sec)
* [nitialization nearly ready for testing

* Currently working on tracking 1ssues to reduce
initialization overhead
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Future applications

Galaxy Cluster Abell 1689 HST = ACS

* Fitting galaxies (weak lensing)

* Overlapping galaxies, point T L
Sources WP e

- Model galaxieswith “shapdlet’ " ¥ 1 S T
eXpanSiOn ’»—; ":" e . i

e Use EM algorithm for blended <« & ® v -
fits Sk il d. -

e Funded by NASA AISR program e see o sams e o & maw,
M. Clampin(STSel), G. Hartig (STScl), G. lllingworth (UCO/Lick Observatory),
the ACS Science Team an d ESA STScl-PRC03-01a
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Shapelet Expansion

Eigenfunctions of 2-D quantum harmonic quantum oscillator (rz_vz)

I(ro) = 2, b, (r.d)

p,q=0

(Ilgq<l",(]5) - rmeimcbe—r2/202L(qm)(r2/0_2)




Shapelet Expansion
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