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Motivation QHERMES

e Infrared/Submillimeter emission
reprocessed starlight by dust

¢ |[R/Submm traces star formation
e Half the emission is tied up in dust

Optical- R e, Infrared
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e \Vant to know: 710
=the full SED (including IR) of all galaxies ‘& 1
=accurate characterization of secondary = COB
anisotropies 0.1
0.1 10 1000

Wavelength (um)
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Solution

* [reat images as a continuum intensity maps
* Use ancillary data

e (et creative



QHERMES

Use the fact that intensity =
fluctuatians are real signal

GOODS-S
Halt 1
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SPIRE Contour

SPIRE 250um

18" Beam - |
* Challenge: Difficult to attribute an

individual submillimeter “source”
to any single galaxy

6



SPIRE Contour

SPIRE 250um
18” Beam

» Solution: Identify galaxies with
similar physical properties, and
then rely on statistics to fit
fluctuations



Assumptions

e (Galaxies identified as “similar” will have similar FIR
properties

* Catalog is reasonably complete (that's another talk)

* [note: outliers (e.q., lensed galaxies) are ignored]



SIMSTACK: Continuum Intensity Fitting Algorithm

make hits map from catalog of -
similar objects

convolve with instrument p.s.f. =

regress to find mean flux
density

NN
ANANAN

Formalism developed w/ Lorenzo Moncelsi (Caltech);
also see Kurczynski & Gawiser (2010), Roseboom et al. (2010)

SIMSTACK code publicly available (see arXiv:1304.0446):
IDL (old) — https://web.stanford.edu/~viero/downloads.html
Python (under development!) — https://github.com/marcoviero/simstack
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SIMSTACK: Continuum Intensity Fitting Algorithm

- = e e
L=z S e
/XCN

H / - ) / sky
{ &4 - map

SIMSTACK code publicly available (see arXiv:1304.0446):
Python (under development!) — https://github.com/marcoviero/simstack
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SIMSTACK: Simple E.g. of Catalog Splits IHERMES

Separating Quiescent from Star-forming

2.5 RS
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SIMSTACK: Flux Densities (M,z) Y HERMES

Each circle
one bin

350um

=
= Data here:
E UDS catalog
2 &

A Herschel
X SPIRE maps
T

Redshift
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Flux Density [mJy]

SIMSTACK: Flux Densities (M,z) QHERMES
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SIMSTACK: SEDs =—==redshift
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SIMSTACK: Lir(M,2)
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Simulating the Sky

lllllllll

'Iillllll

13
f—o :
—l ]2 s ¢ c e e s s ccssmeestt
| W— -
I“g\ -
1 .
S’ [~
(o) [~
—o -t

[ W
1 F.

-~

IIIIIIT_.IIIII

10

lllllllll

Stor Forming
wrlog(M/M,) = 11.0-°2.0
log(M/Mg) = 10.5=11.0
wiog(M/Mg) = 10.0-10.5
Priog(M/Mg) = 9.5-10.0

(&)

Redshift

Viero, Moncelsi, Quadri et al. (2013)

arXiv:1304.0446
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SIMSTACK: simplest results

Cosmos.
166,000 galaxtes/ SPIRE 250um
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Simstack on
Github

Python (under development!) :
https://github.com/marcoviero/simstack

* Just added:
- Simstack from the command line
- Edit the .cfg parameter file and run:

../run_simstack_cmd_Lline.py example.cfg

e Flexible. Can:
- Toggle wavelengths
- Bootstrap
- Optimal binning (under developement



Quantifying Scatter with Simulations

- - : : . . . . : .
al : : : gL e e o s sing AR - BLSEEER Sl T R :
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Sun, Moncelsi, Viero + (2016)
arXiv:1610.10095
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Next Steps:
Explore Galaxy Features with
Artificial Neural Networks (ANN)

* (Galaxies consist of more than just stellar mass and redshift,
and are not only star-forming or quiescent, e.g.,

e dusty/dust-free
« AGN component
* starburst

¢ efc.

e Key is to identity “features” which correlate with Infrared
Luminosity (LIR), and use them to “predict” LIR



log(Luminaosity) [Lsun]

101

Next Steps

Star Forming
Quiescent

1.0

1.5

Artiticial Neural Network:

Simply fitting a multi-order
polynomial to data (e.q.,
measured LIR, or ultimately map
pixels) given features (e.q., z,
stellar-mass, AGN diagnostics,
other...)



SIMSTACK: Artificial Neural Network Results

FALES
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=xplore Secondary Effects on Main Sequence

'_l
o
=

Infrared Luminosity (L_sun)

9.0 9.5 10.0 10.5 11.0

Log Stellar Mass (M_sun)
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=xplore Secondary Effects on Main Sequence
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SIMSTACK: ANN to Deep Learning

o Full SED Categorization
=map physical features to FIR flux

10°

10% b

10° |

107 |

&

flux density

o 05 10 -5 20 =5 390 3t Q0

redshift

ml
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Summary

* Use all the data in the maps
* Ancillary data can be a powertul

* There are still challenges
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