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Outline

Point sources 2. Atmosphere
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Method

Use given dN/dS, spectral indices and
percentage polarization

Create a (long!) list of point sources with
random positions

At each frequency, scale
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Method

* Uses high-resolution HEALPix maps
(Nside of 4096; 51.5 arcsecond resolution)
for I,Q and U components

 QOutputs a map at each frequency

(97, 150,220 GHz)
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Method

e Total number of sources from

S
max (N
Nior = AL —dS,.
= /Smin dSV

Convert to temperatures using:




Radio sources

Using Toffolatti (1998) model at 30 GHz
rescaled by 0.7

Put in sources between 10!~ and 10> mJy
at 30GHz (~ 18.6 million)

Source fluxes scaled using a power law:

. ol Y

} A g S - - (s €3 i i L g : L Eerh) e i R R R

3 el - L ¢ b i s B s S TR S s i - 4 s 2 £ 4 ot - o n T ggpenttat 0 e T T T o

e e st S ot e RN L Fuci s im by r'-'.'.:'-' Lo B D - e N S i i ,"'-:"J‘ I 1-"':.'-:," + ST 15 TR P PR, @.,1.,.._ R 1 A o el o o - T S <k ,_-._. AL -.u'--'.r--'- e

- L e s R T e PR e e S e R D) R T e S Loty A ke SRR 4R S LTA\T Sy i PR AR o A i T St S, e s B e

5 P ':'_ e N A P Y et e ot ._-f'E'- .I-_"'E"'_r._':'l- i "_'.._"'._‘?:7-;" N "5__-_ | "‘:;“:.-._:'I.":I-"'_'-u:i".:s_ _.'_l.':'_"-j_."':'_llF-'- 7 RS- e & '1';.-.'_.!;1. EiA ."T.'.'-.i.il':'&'!?':::'.-f'-:-'.:"-'.'_u_"-.‘f.'_i-‘ = {"!"!j’-'-'-'-::'-__"-"'-.I1:'|'-- Ry '11.1;"" iy e iy =5 "‘-.":'-""-'-",",' b e
2 L 5 i ‘ ; l ] = Ay oA x : epChaats Il k A P iy




Radio sources

J4GH= VYSAH
31GHz CEI I
31GH= DASI ¢
33GHz HHAF Ka band
T98 model at 38GH=
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Radio sources

* Polarization fraction assumed to depend on

spectral index: Fpol = 0.02 — 0.1+ Ry o1
From fit to JVAS+CLASS/NVSS sample

* R:Random number with a spread of 0.01

* On average, sources in maps 5% polarized
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Radio sources
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Radio sources




Infrared sources

e Using fit to SCUBA observations by Borys
et al. (2003): o

AN _ No | (S\*, (SY
dS_S() S() SO

where o = |, B = 3.3, No—l5xIO4deg

and SO = I 8 m
b e e s
PR ST




Infrared sources

Put in sources between 10 and 10> mjy at
350GHz (~ 5.1 million)

Polarization fraction assumed: 0.01 (1%)
M82 |% pol.
Arp 220 < |.5%

Not statistically
constrained




Infrared sources




Resulting spectra
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Graphs by Mike Preece
Point sources: black: uncut,

blue: |)y, red: 100m]y, green: | Om]jy
CMB: pink: r=0.1, yellow: r=0.01, blue: r=0.001



Future work (?)

* Need to know polarization fractions better
(preferably also number counts)

* |ackson, Browne and Battye observing
WMAP 22GHz sources with VLA at 8.4,

22,43 GHz, full polarization.
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Model

* Fractal model
* Creates 2D atmosphere layer(s)

* Add power on largest scales, then
iteratively add power on smaller scales
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Model

* Parameter values currently used are:
* Atmosphere Layer at 500m
* 0.2m pixel size, 2049 pixels wide (~400m)

* Fluctuating temperature of 260K
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Program structure

* Three C/C++ programes:

* create_atmosphere Written
Creates a series of atmosphere segments

* get atmosphere signal Partially written
Reads in atmosphere convolves it with a
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Program structure

* get _atmosphere_signal in more detail:
* Reads in atmosphere segments as needed

* Reads in beam patterns, creates matrices
of the real-space beams TT, QT UT at

atmosphere resolution (interpolated)
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Program structure

* get _atmosphere_signal in more detail,
continued:

e (Calculates a value for the atmosphere at
each timestep in the positions file

e Saves value to disk
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Future work

e Complete test_atmosphere_signal
* Add multi-frequency support

 Use more realistic parameters
Compare with QUAD spectra

Also use model of optical depth vs. freq.
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QUAD power spectrum, |00GHz

QUAD pouer spectrum, 188GHz, averages from each day

1 1 1 1 1 1 1 1 I 1 1 1

Day 8 - 898538 {"good"}
Day 1 - 858689 {"bad"}
Day 2 - 858626 (“good™)
Day 3 - 898705 {“good"}
Day 4 - 858723 (“good™)
Day 5 - 858884 (“"good™)

Day 6 - 858818 ("bad"}
Day 7 - 858828 (“good™)

Day & - 650984 {"bad"}
Day 9 - 898921 {“good"}

6.8681

Pouer {K™2 7 Hz}

Frequency {Hz}



QUAD power spectrum, | 50GHz

QUAD pouer spectrum, 158GHz, averages from each day

1 1 1 1 1 1 1 1 I 1 1 1

Day 8 - 898538 {"good"}
Day 1 - 858689 {"bad"}
Day 2 - 858626 (“good™)
Day 3 - 898705 {“good"}
Day 4 - 858723 (“good™)
Day 5 - 858884 (“"good™)

Day 6 - 858818 ("bad"}
Day 7 - 858828 (“good™)

Day & - 650984 {"bad"}
Day 9 - 898921 {“good"}

Pouer {K™2 7 Hz}

Frequency {Hz}



