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Easiest way to do point source extraction of Herschel data

* Rather than exporting maps to some other tool
Specifically designed for Herschel

o Algorithms for confused fields

— At longer wavelengths, neighbouring sources will be blurred
Into each other

* Modelling noise properties
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Currently implements DAOPHOT algorithm

» Established method
Bayesian methods being implemented

« Written in IDL for Akari (Rich Savage)

e Being incorporated into HIPE (Rupert Ward, Huw Morris, AJS)
Testing for completeness, reliability, etc.




SUSSEXtractor lls
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Bayesian source extraction methods (Savage & Oliver 2007, ApJ)
* Model selection: background only vs. background+source
e Simultaneous estimation of background and fluxes
 Removal of e.g., spikes from data
» Extendible to reflect state of prior knowledge, e.g.:
— Estimation of the point response function (PRF)
— Simultaneous multiwavelength extraction

— Prior position information




Source extraction in HIPE:
Graphical User Interface (GUI) University of Sussex

a00O HIPE - Herschel Interactive Processing Environment
File Edit Eun Wincow Help
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Source extraction in HIPE: US
Jython SCI’ipt University of Sussex

# Extract & 1ist of sources from the image
sourcelist = sourceExtractor|
image = mylmage, # Image name
detThreshold = 0.2, # Threshold in DAOPHOT H units
fwhm = 17.0, # FWHM of PRF (arcsec)
#Forf = "7, # FITS file containing FPRF

Fcornerifa = 0.3, # Minimum RA to consider {(degrees)
Fcornerilec = §.3, # Minimum dec to consider [(degrees)
Foorneriia = 0.5, # Maximum RA to consider [(degrees)
Foornerslec = 9.5, # Maximum dec to consider {degrees)
Falgorithm = "daophot”, # DAOPFOT only at present
pixelRegion = 2.5, # Source search radius in pixels

]




Extracted sources llS
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List of extracted sources is returned as a

 TableDataset

— With position and flux information for each source

 Meta data

— With detalls about the observation, source extraction, etc.




Demo image US
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 From Fernandez-Conde et al. simulations

* 0.5 square degrees, 4 arcsec pixel size, intensity in mJy
 Point response function (PRF) with FWHM 17.0 arcsec
e Gaussian noise added
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# Demo for point source extraction
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Live demo US
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HIPE - Herschel Interactive Prccessing Environment
Flle Echt Run Window Help
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17 Welcome X \

Welcome to Herschel Interactive Processing Environment!

Hoveryour mouse over one of the images below for more information.
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Work Bench Access Data Documentation

‘o

Preferences External Tools

Tip: You can always get hacktothis page by selecting in the menu bar, e = Hiaromeal

Go straight to the work bench
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HIPE - Herschel Interactive Processing Environment
File Edit Eun Window Help
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|
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HIPE - Herschel Interactive Processing Environment

" 57 Edi —— [ h ~ (s iy - -
| Editor X\ 27 Variables x [ ol Tasks x . O
@ srcext_demo.py x\'\ |

w Applicable
2% By Categony

-

3 L}i‘ Demo for point sourcs extraction = ||||® PERSPECTIVE

# Get full path to image file, using a GUI:
from javax,swing import JFilsChooser
chooser = JF1lleChooser()

if cacoser.showlpenDialog(None) == 0 =
myImageFilenams = chooser. sslectedFile. pat

# Import point source extractor
from herschel. ia. toolbox. srcext import sourceExty

#F Import the Imzage and displzy
mylmage = Simplelmage| )

importImage (image=myImage, filename=myImageFilens
disp = Display]| )

= e e
El console x
HIFE=

B 35 or4s1mME




HIPE - Herschel Interactive Processing Environment

File Edit FEun Window Help
=R

| Editor x "5 yariables x (=D [l Tasks x (=0

# srcext_demo.py x\ = Al
- Applicable
b # Demo for point source extraction —||||® PERSPECTIVE 5 By Category

# Get full path to image file, using & GUI:
from javax, swing import JFileChooser
chooser = JFileChooser( )

if choossr. showlOpenlDialog(Nons) == 0: & 0O

myImageFilename = chooser. seleq
Laok In: | [Ed anthanys "’| @ @ @ @E
# Import point source extractor

from herschel. ia, toolbox. srcext impor [ alalog.lck
B =04 iy 6405620 PSI noisaz 04 flux. fits

# Import the image and display
myImage = SimpleImage( )

importImage (image=mylmage, filename=m
disp = Display[myImage)

D sroext_demo. oy

|

ey
El Console X ', .
pr int "Found”™ - solrcel.ist, getslze [ J - b SC.: File Hame: |SK‘§,-’04m_l‘g,-"640}{620PSW”U|5E3—04ﬂU}{f|tS

Files of Type: | Al Files

# Display each scurce on the image
wo5 = mylmage.getWos()
for scurce in sourcelist iterator():
# Find the image position in pixels
%, ¥ = wcs.getPixelloordinatses(source. getRa ).
scurce.getDec( )]
# Display a circle around the source location o
disp.addCircle(x, v, 5, 2, java.awt.Color. YELLOWE
HIPE=

| Qpen H Cancel |

[ 42 or4s1me




File Edit Run Window Help @ ) 0

£iE = T3
o - rE|

“ srcext_demo.py X

b # Demo for pd

# Get full pa
from Jjavax. sw
chooser = JF1
if chooser. sh

my Image

# Import poin
from herschel

# Import the
mylmage = 5im
importImage| i
disp = Displa

El console x

print "Found”, g

# Display =ach s
WCS = mylmage. g€
for source in sg

# Find the 1

H, ¥ = WCS
|lsource. getlec |
¥ Display a circle around the source location
disp. . addCircle(x, v, 5, 2, Jjava awt, Color.YELLQ
(HIFPE=

I B2 of 431 MB




HIPE - Herschel Interactive Processing Environment

File Edit Run Window Help @ /) ) Image 'Unknown'
|

| Editor X
“ srcext_demo.py X

b # Demo for pa

# Get full pa
from javax.sw
chooser = JEU
if chooser.sh

my Imadgs

# Import poin
from herschel

# Import the
mylmage = Sim
importImage (i
disp = Displa

e F Y
£l Console x ',

@

@0
@
D B

# Display each g
wos = mylmage. gg O 98
for source in 5§ o
# Find the 1 2 @
X, ¥y = wcs. i

source. getDec ()& & [a]|C x| 263.0, -95.0 | 23:59:34.800, +00:17:33.99
# Display a Clfcie arounayTRersSouECeioDaTIonT

disp. addCircle(x, ¥, 5, 2, Java.,awt Lolor. YELLOWS
Found 390 sources. i
HIFPE=

| 77 of 451 MB
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| Editor x\ 1| 5% variables X1\ [l o Tasks >-<\\L
@ srcext_cemn.wj'- sourceList X\\ > |[EA
_':1_? Applicable
Herschel Source List Product @ chooser S8 By Category
= ” @ disp

: @ rmdmage

rmydmageFilename
2 P=R5PECTIVE
¥ osource
W coUrcelist

name | value | unit | clescription

e HZLP | Herschel ource List Product
Lredlurn SPG w0

[Creation clate of this product
description |Herschel Zource List P-...
instrument  |Unknown
modellame |Unknown | |
startDate Start date of this product
endDate End date of this product
detThresh.. 0.2 _ Detectar Threshold
fuvhirn 17.0 FurHM
pixelRegior 2.5 | Fixel Region
cornerMinRa)> 555555555380894 . | |Cornerl Ra
cornerMin... |5.555555555113735 . | |carnerl Dec
cornertay. 06853 0022080598911 corners A
cornerMas... 0.7 LO46786826 13405 | |cornerz Dec
algorithrn |daophot | Extraction algarithm

-

= Datasets
@ 1

I:L'-j Console @ X

P 63 of 451 ME
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HIPE - Herschel Interactive Processing Environment

5% variables X1\ [l o Tasks >-<\\L

Editor x\\

[P SrEE}{I_cemn_va = sourcelist ‘\

Herschel Source List Product
| unit |

name | value clescription

-

» choozer

e H5LP Herschel 5ource List Product

Lrealur SPG Wil 0 | B
Creation date of this product

description |Herschel Source List P-... |

instrument  |Unknown

modellame |Unknown |

startDate Start date of this product

endDate End date of this product

detThresh.. 0.2 _ Detectar Threshold

fuvhirn 17.0 FurHM

pixelRegior 2.5 | Fixel Region

cornerMinRa)> 555555555380894 . | |Cornerl Ra

cornerMin... |5.555555555113735 . | |carnerl Dec

cornertay. 06853 0022080598911 corners A

cornerMas... 0.7 LO46786826 13405 | |cornerz Dec

algorithrn |daophot Extraction algarithm

-

= Datasets

&

Cpen
g Open with

L2 llelp Selecton T1

Dataset Viewer

Prwerr SpIRr-rutm CirnRratne
TahlePlotter

CrvarPlotter

@ source

@ sourcelist
D wWCs

'R

disp

mydmange
rmydmageFilename
PZRSPECTIVE

5 Al
9 Applicable
2% By Categony

(

g

El Console @ X

N 65 of 451 ME




AanNon HIPE - Herschel Interactive Pracessing Environment
File Edit REun Window Help

| Editor X 4

[=” srcext_demo.py K snurcEListj"- sourcelist["1”] X

-

Mone

TahleDataset

Indesx ra dec raflusErr decPlusErr | rakMinusErr | deckinu... flux TluxPIUSErr | fluxMinu... size sizePlusErr | sizeMiny

0.397215../0.539415 (0.0 0.0 0.0 0.0 349.7759.. 0.0 0.0 0. 0.0 0.0 |~
0.127222..10531650..(0.0 0.0 0.0 0.0 212.7210...0.0 0.0 _ 0.0 0.0
0.68607E...0.082771... 0.0 0.0 0.0 0.0 208.1651...0.0 0.0 0. 0.0 0.0
0.618309../0.524954.,. 0.0 0.0 0.0 0.0 173.4017...[0.0 0.0 3 0.0 0.0
0.352773..[0.443871.. 0.0 0.0 0.0 0.0 163.0497...[0.0 0.0 3 0.0 0.0
0.329440..[0.517199,,. 0.0 0.0 0.0 0.0 149.1551...[0.0 0.0 3 0.0 0.0
0.658304..[0527172..0.0 0.0 0.0 0.0 143.3740...[0.0 0.0 3 0.0 0.0
0.052777..[0.022777../0.0 0.0 0.0 0.0 142.1031...[0.0 0.0 3 0.0 0.0
0.351662..|0.461647...0.0 0.0 0.0 0.0 140.6152...[0.0 0.0 3 0.0 0.0
0.576091...0.048330...0.0 0.0 0.0 0.0 141.5626...[0.0 0.0 3 0.0 0.0
0.461656...0.070553.,.0.0 0.0 0.0 0.0 126.4021...[0.0 0.0 3 0.0 0.0
0.139444..]0.077221...0.0 0.0 0.0 0.0 150.7652...[0.0 0.0 3 0.0 0.0
0.370550..0.394985.,./0.0 0.0 0.0 0.0 140.5624...[0.0 0.0 : 0.0 0.0
0.552760.../0259430.,./0.0 0.0 0.0 0.0 121.4566... 0.0 0.0 [} 0.0 0.0
0.30721%5..0.668293../0.0 0.0 0.0 0.0 125.7118...[0.0 0.0 3 0.0 0.0
0.550538...[0.556067,,./0.0 0.0 0.0 0.0 119.7153...[0.0 0.0 3 0.0 0.0
0.687189../0.473844../0.0 0.0 0.0 0.0 114.5057...[0.0 0.0 3 0.0 0.0
0.229443..0.093888.../0.0 0.0 0.0 0.0 109.768L..[0.0 0.0 : 0.0 0.0
0452768, 0530523, (0.0 0.0 0.0 [FXE. 109 199000 0.0 0.0 o
0.311663.. /0577194 (0.0 0.0 0.0 0.0 116.2112.[0.0 0.0 0. 0.0 0.0
0.209443../0547201. /0.0 0.0 0.0 0.0 107.5955...[0.0 0.0 0. 0.0 0.0
0.233887..0.249440..(0.0 0.0 0.0 0.0 124.0157..[0.0 0.0 0. 0.0 0.0
0.669413..]0.493842. (0.0 0.0 0.0 0.0 108.9436..[0.0 0.0 : 0.0 0.0
0.430547...0.400537... /0.0 0.0 0.0 0.0 111.3558...0.0 0.0 o, 0.0 0.0
0.418325..0.614959.,.0.0 0.0 0.0 0.0 100.6795...[0.0 0.0 : 0.0 0.0

L]

(RS s AR, R O S DN o

| & Console & x |

[ 74 of 451 M




AanNon HIPE - Herschel Interactive Pracessing Environment
File Edit REun Window Help

7 Editor X = 02 variables x e o Tasks x ',

[?’ sreext demo py | B sourcelist X b - snurcELis1["1"]_'\ ?’Ml _—
58 applicable

Herschel Source List Product @ chooser 9 By Categary
@ disp

name | wvalle | unit __descrintion mng;nename
e HZLP | Herschel Source List Product @ PERSPECTIVE
creator [SPC w00 | [ e
creationDate|d 008-12-C2T15:54:2... | Creation date of this product P
cescription |Herschel Sodrce List Pr... | [ & s
instrument  |Unknon @
rodelMame |Unknmin | [ @y
startDate  [2008-12-C2T15:54:2 | [5tart date of this proouct
endDate 2008-12-C2T15:54:2 | End date of this produrct
detThresh . |02 | Detectar Threshold
fuvhin [17.0 FHM

prelkegion 2.5 Fixel Kegion
cornerMinkal>.555555555380894. . | [Cornerl RA

cornerMin... |5.555555555119735 . | corne-l Dec
cornerMax... |0 68530022080958311 | corne? Ra
cornerMax.. 0.7 104678682612408 corne 2 Dec

algu:;rithm ) :daophm ) ' |Cxtraction algarithim

-

-

L= Darase’s
o @

g Open with s+ Daraset Yiewer

(7, Help Selection F1 Power Spectrum Generator

OwerPlotter

| & Console & x |

[ 74 of 451 M
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] Editor X

[-"” srcext_demo.py R sourcelist \ suurceList["l"]] =4 sourcelist["1"] x\

Dizplay stde

| lin || Na line
=LA

|1 lin ||DOT

-MNawigation

-1

L]

l

Selectiohs 1
Hide X | Unhide O |
Excl. Select | Unhide Al |

Current Col || Show All |

JIIIII'|IIIII'|IIIII.JIIIII|II.III|

| Extract | | Preferences |

Crverlay plots

[_] Crverlay
[_] Legend

FEemowe a |avet

K]

¥-axis |ra 1,=' y-axis: |dec

TPL.180Z.0

| & Console & x |

| F7 o421 MEB
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7 Editor X (—o|| 2% variables x ', o Tasks x ',
[-"” srcext_jemn.pv(i.' sourcelist \ suurceList["l"]] = sourceList["1"] x * =9 Al

= applicakble
@ chooser @ localstorewriter
@ disp @ simpleFitswiiter
2 rdmange 8 By Category
Display & @ pdmageFilename

@W FERSFECTIVE

1 lin @ L|'.-'-1.'

-Mawigatio

--[1

I|ILIII|II.II

4= | Fa

R

Selectiors

Hide X

'|.IIIII.'|IIIII.1III

Exel, Sele

Current C

3G g 4 Extract
e |.| B IR |'|+'| I R J s Lot Crviarlaw o
0.1 0.2 0.3 0.4 0.5 0.6 ] owerla

ra [ Legen

[t WE

4II

T

®-axis: ra [=] l—— wv-auis |dec

TPL.1803.0

| & Console & x |

[ soor4s1me
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| Editor X _o !l 52 variables x \

|# srcewt_demo.py | & sourceList x\ sourcelist[1"] & sourcelist"1"] i _
= applicakble

Herschel Source List Product @ chooser @ asciiTableWriter

= o @ disp @ sosCenerator

2 rdmange 8 By Category

> nimageFilename
FERSPECTIVE
source

2 sourcelist

D owis

—

[ %)

name | walle | Lnit description
e HZLP | Herschel Source List Product
creator [SPC w00 | [
creationDate|d 008-12-C2T15:54:2... | Creation date of this product
description |Herschel Joarce List Pr...
instrument  |Unknown
rodelMame |Unknmin | [
startDate  [2008-12-C2T15:54:2 | [5tart date of this proouct
endDate 2008-12-C2T15:54:2 | End date of this produrct
detThresh . |02 | Detectar Threshold
fuvhin 17.0 FHM
prelkegion 2.5 FIHEl KEgIOh
cornerMinkal>.555555555380894. . | [Cornerl RA
cornerMin... |5.555555555119735 . | corne-l Dec
cornerMax... |0 68530022080958311 | corne? Fa
cornerMax.. 0.7 104678682612408 corne 2 Dec
algorithim ) 'daophm ' Cxtraction algorithm

-

L= Darase:s

(7]

| £ Console & x |

[ soor4s1me




