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Location

Chajnantor plateau, Atacama
desert (Chile)

5190m

Low PWV

Good transmission at 20 and
150 GHz

Great neighborhood
(POLARBEAR, CLASS, APEX,
ALMA, Simons Observatory

coming soon...)




Telescope
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Off-axis, Gregorian
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40 tonne azimuth
structure rotates at up
to 2deg/s.

' : 6m primary —» 1.3’
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3 optics tubes:
» 2013: 1 array at 150GHz
» 2014: 2 arrays at 150GHz

» 2015: 2 arrays at 150GHz,
1 at 20/150GHz

Each array: ~1000
detectors

2015: HWP
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Fr ’r , ’r ’rh data
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Raw data

3 x 1056 detectors sampled at 400Hz
Scanning information

Housekeeping information
» thermometers

» HWP

» flags

» [V curves, Bias Steps

Stored in 10 minutes chunks (TOD)
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Time ordered data (TOD)

"Dead"” detectors
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Power spectrum
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Atmosphere
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What Is good datae

What are the properties of good datae

» should (dominant signal)
» atmosphere contamination shouldn’t be too large |

)

» high frequency noise should “look good”
v INn expected range
v statistics should be close enough to

> and jumps should be flagged

According to these criteria, we flag:
» chunks of a TOD for individual detector

» whole TOD for individual detector
» whole TOD for all detectors

A AR o LT SR TSETARTW A
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Calibration

* What do we have to calibrate our
datae

» detector responsivity measurements
v |V curves
v Bias steps

» observations

v atmospheric signal
v planet observations

R AR o LT SR TSETART A
Loic Maurin - Madrid CMB workshop - June 2016



Calibration

DAQ « Detector » “ « Sky ) | CMB

Units $ Power —% power temperature
Flat-fielding
Planet model
Do not Account for +
include optics o’rmo.sp.here A’rmosphgre
emission fransmission
model
Depends orj Do not
detecftor loading
account for
atmosphere Fit to
transmission observations
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Time domain -~
Frequency domain
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domain
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Can we make a map howe

N . -..“.7 KX ¢ AGS

Not yet! w0
» Time constants SH1A

N SH2A

v from IV curves ; ) SH2B

v from planets X Grace et al. (2014)
» Pointing

Y relative detector offsets from all planets
observations

v absolute boresight pointing per TOD from model " Season Average
fitted on planets (and possibly point sources)

. Thornton et al. (2016)
» Noise model T | ] B

v compute TOD correlation matrix |

v remove dominant modes @ @

v estimate residual (uncorrelated) per detector noise o3 ST _J AT TIE TG
» Beam

v from planets ,

v from simulations (GRASP) j ® | ®

sl PAl 148 GHz | | PA2 148
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Optics characterization

Goals: Techniques:
» Mirror alignment » photogrammetry
» Telescope modeling » Solidworks/Agisoft-Phofoscan

» Beam simulation » GRASP simulation
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reconsftruction

Loic Maurin - Madrid CMB workshop - June 2016



Maps 2013
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ACTPol(TT)+(7.n,) Planck+WP-+highl
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Polarbear (direct, 2014)
Polarbear (indirect, 2014)
B/K/P (direct, 2014)

SPTpol (indirect, 2013)
SPTpol (direct, 2015)
ACTPol (indirect, this work)
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J LJ

ACTPol, all patches
Best-fit model
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Coming soon...

2013+2014 data

First CMB multichroic array on the sky
(since 2015)

AdVACT is being deployed

Simons Observatory on the way
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