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SPIRE / HFI Cross Calibration for
Extended Sources: Status
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FIRAS, HFI, SPIRE

« Herschel-SPIRE 350um and
500um filters have strong
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overlaps with Planck-HFI 857GHz HFI-857 HFI-54
and 545GHz respectively LOT ' / ' / ]
+ Planck-HFI use COBE-FIRAS oF ]
maps (3% accuracy) to flux- 2 ook
calibrate their maps in these two a2 -
filters in offset and scale. 2 | T~
E 041 T 1 PSW
 The COBE-FIRAS calibration for ok ]
the overlapping filters is based on “t PLW PMW
two on-board blackbodies ool U N | |
Operated In space. 400 600 800 1000 1200
Frequency [GHz]
« The FIRAS beam is 7°, the HFI
beam is 5’ , the SPIRE beams are
25” and 36”.
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Extended Source Cross
Calibration Status

« Planck-HFI are still working on the final all sky data products
— expected soon

« So far received two versions (DR2, DX7) of Planck-HFI sky maps
and compared them with 6 selected SPIRE maps

* Needed software libraries are being integrated into HIPE
« Work on pipeline scripts ongoing
* Important issues for this comparison:

— SPIRE/HFI Filter profiles

« These are known and color correction is understood
— Frequency dependence of SPIRE beam profile

« Width changes with A28 for 250um A%75 for 350um and 500um
— HFI beam profile

« Varies across sky

« HFI will generate products to have symmetric homogeneous effective Gaussian
profile of 8 FWHM everywhere on sky

— SPIRE Beam profile solid angle

* A closer investigation is shown in the remainder of this presentation
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Neptune Fine Scan Maps

Result by North & Griffin

433 7 1632 500"

 Many background galaxies are still in the combined fine scan
maps of Neptune.

* The typical brightness range is below 50 mJy.
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Ist Circular Symmetry a Good
Assumption?

3

2
Determine separate radial beam profiles, one for each sector.

Back to original Fine Scan Maps.

Subdivide the map into three sectors centered on the source
peak.
1
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Sector 1
Sector 2
Sector 3
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« Fluxes and backgrounds at radii >230” become very unreliable.
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Look at 2D map again

« Contour plots covering flux levels 0 to 0.1 in 10 intervals
« A substantial amount of the background area in below zero

« There seems to be a gradient in the image as the distribution of
;thfe dark (negative) areas is non-uniform and biased to lower
eft.

* Need to remove tilted background
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Fitted Background

Direction of tilt and strength of gradient are compatible
with using a Zodiacal light model by Reach et al. (1996)
and extrapolating it to submm wavelengths.

Ecliptic
coordinate grid
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« Removed warped plane (15t order 2-dim polynomial)
* More consistency between the three sectors
« Background not increasing radially anymore

« Background estimate must be revised to avoid “negative” flux

« Integrated solid angles larger than before
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Another Issue
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Background galaxies are
typically in the 10 to 60
mdy range

The visible diffraction
spikes are in the same
range.

Background sources
contaminate the
background estimate and
the integrated solid angle
and should be removed.

Solid angles not fully
conclusive yet.
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* Souce detection and removal with Sussextractor in HIPE and some manual
list cleaning to avoid removing real features of the beam profiles

«  PSW worked well in standard configuration, for PMW and PLW the
threshold had to be increased substantially to avoid “negative” sources.

« See PLW example below.

Nno source
removal

threshold =5 threshold =10 threshold =20 threshold =40 threshold =80
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Removed Sources

« Source removal in two iterations

* First iteration plotted in red, second
iteration plotted in blue
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Neptune Fine Scan Maps

« With background sources.

s
{-esa

(¥

page &

Hiftice D




Herschel Calibration Steering Group Meeting
Leuven, 26t Jun 2012

Neptune Fine Scan Maps

« Without background sources.
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Background Estimate

PSW

1000

600”
650"

« Background estimates at 1000" suffer from low
coverage.

* Map reliability beyond 600 questionable.
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Removed warped plane (15t order 2-dim polynomial)

More consistency between the three sectors

Background not increasing radially anymore

Background estimate must be revised to avoid “negative” flux

Integration out to 600" results in 453”2, 79672, 16762 respectively for PSW, PMW, PLW.
Integration out to 1000 results in 462”2, 81072, 1694”2 respectively for PSW, PMW, PLW.
Integrated solid angles larger than before
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After Source and Background Removal
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* Removed sources and warped plane (different one).

« Consistency between beams improved.

« Increased contribution outside 700”.

« Background estimates similar to previous estimates before source removal.

« Integration out to 600” results in 45072, 795”2, 1665”2 respectively for PSW, PMW, PLW.
« Integration out to 1000” results in 462772, 825”2, 1690”2 respectively for PSW, PMW, PLW.
* Integrated solid angles smaller again.
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Summary and Comparison

North&Griffin

first comparison

after tilt removal

after tilt and source removal
after tilt removal

after tilt and source removal

Comparison with North&Griffin
first comparison
after tilt removal

after tilt and source removal
after tilt removal
after tilt and source removal
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