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Herschel and Planck

Planck - overview
•

First proposals – COBRAS & SAMBA –
in 1993

•

Start of Planck in 1996

•

Launch in May 2009

•

Operations Aug 2009- Oct 2013

•

First data release
March
Planck T+E
data2013
and Best-fit LCDM

•

Second data release Feb – July 2015

•

Third Legacy data release – July 2018

Per cent
accuracy on
all base
LCDM
parameters,
but tau

(Planck
2018 I)
17

"Planck Legacy", COSPAR, Pasadena

François R. Bouchet, 20 July 2018
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Overlap Planck and Herschel
A&A 588, A107 (2016)

lution ranging from 9.′7 to 4.′6. The Spectral and
Imaging Receiver (SPIRE, Griﬃn et al. 2010)3 prometric capabilities at 250, 350, and 500 µm (PSW,
PLW bands, respectively) to the Herschel Space
(Pilbratt et al. 2010). The three arrays contain 139,
etectors with angular resolution of 18.′′2, 24.′′9, and
tively, and a common field of view of 4′ × 8′ . Larger
canned and maps made from the time-stream data
re available in Version 12 of the Herschel interactive
nvironment (HIPE)4 .
aper we compare the absolute photometric calibraFI and SPIRE instruments in the overlapping band1), focusing on the relative calibration (the crosselative gain) for emission that is extended on the sky,
alled diﬀuse emission. The relative oﬀset calibration
nted separately (Schulz et al., in prep.)5.
r is organized as follows. In Sect. 2 and Appendix A
mmarize the calibration
schemes
of Planck/HFI and
Angular
resolution:
IRE frequency maps with relevant details concern• HFI:
4.7, 4.2
arcmin
bandpasses, and absolute
calibrators.
In Sect.
3 we
fields that we selected
study the24.9,
cross calibration
• toSPIRE:
36.3 arcsec
e emission. In Sect. 4 we discuss
the factors that
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ken into account to compare the intensity of a given Fig. 1. Spectral response for the Planck/HFI 545 and 857 GHz filters
ission in the diﬀerent bandpasses of the two instru- (red) and the Herschel/SPIRE PLW and PMW filters (blue), respectively, each normalized relative to a maximum at unity. For SPIRE these

Sky coverage

SPIRE coverage ~ 8%

Cross-calibration HFI-SPIRE (diffuse
emission)
•

•

•

•

The Planck CMB channels are calibrated at large angular scales on the “orbital
dipole”
•
Absolute delta-temperature accuracy is ~0.01% at 100 GHz (0.2% at
30 GHz; 0.03% 143-353 GHz)
•
Polarization accuracy is ~1% at 100 GHz
•
Zero levels are set by external considerations
The submm channels (545-857 GHz) are calibrated on planets
•
Uranus ESA2 and Neptune ESA3 models (Moreno 2010) which have an
accuracy of 5% absolute and 2% relative (545/857)
Bertincourt et al (2016) compared HFI (PR2) and SPIRE diffuse emission in 15
Hi-Gal fields and find a discrepancy of 4.7% (0.3%) at 545 GHz (857 GHz),
which could be explained by a combination of planet model uncertainty and
SPIRE solid beam uncertainty
In the latest PR3 Planck maps, the solar dipole can be detected up to 545 GHz
and calibrated to an uncertainty of ~1%
•
It means that in the future we can dispense with the absolute planet
model accuracy, and rely only on dipole accuracy and relative planet
model
•
It opens a route to re-calibrate the SPIRE channels to ~2% accuracy
10th Launch Anniversary, ESAC 14 May 2019

Cross-calibration HFI-SPIRE (point
sources)

Planck Collaboration: Planck 20

•

In Planck Collaboration XXVI
(2016), PCCS2 photometry is
compared to fluxes in the Herschel
Reference Survey, finding good
consistency
•

Small bias

•

Scatter consistent with
estimated error bars

10th Launch Anniversary, ESAC 14 May 2019

857 GHz
Slope~1.01-1.02

Fig. 17. Comparison of flux densities from Planck and Herschel at
350 µm (857 GHz) using the Herschel Reference Survey. The one-toone lines are shown in red.

Cross-calibration HFI-SPIRE (point
sources)
A&A proofs: manuscript

•

More recent
(unpublished) work
(Carvalho et al)
compares a band-merged
Planck catalogue (353857 GHz + IRIS) with the
newer H-ATLAS GAMA15
field catalogue
Good consistency is also
achieved

10
9
8
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Fig. 27. Comparison of BeeP’s source flux estimates (FREESREF)
vs Herschel’s 350µm (F350_BEST) H-ATLAS GAMA15 field catalogue. On the X-axis, in red markers, we show the flux density of the
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Large scale mapping
•

SPIRE maps already include a zero-level estimated from Planck
•

Hi-GAL (Molinari et al 2016) derive their own

Smith et al (2017) compare H-ATLAS images of the SGP and NGP and
The Astrophysicalshow
Journalthat
Supplement
Series, 233:26
(21pp), 2017
December
emission
is filtered
out
at scales larger than 20 arcmins
• Combining Herschel and Planck
data is a good way to reduce
this problem (e.g. ATLASGAL
@870 µm, Csengeri et al 2016;
see also Abreu-Vicente et al
2017, Lin et al 2016)
•

Smith et al.

A&A 585, A104 (2016)

Figure 11. 1D angular power spectrum of our raw maps for the NGP and SGP
An example field showing the original APEX/LABOCA maps from the ATLASGAL survey (left), the corresponding tile from Planck/HFI
ﬁelds Fig.
in 3.the
three SPIRE bands. The dark lines show the power spectrum for
(middle) converted to 870 µm, and the combined map (right). The intensity scale is identical on the left and right panels going from 0.35 Jy/beam
to
4
Jy/beam
on logarithmic
scale. Four
equidistant
features
bended
tothe
the Galactic
plane are indicated
the entire
mosaic,
while
thearc-shaped,
lighter
lines
arefrom
for
individual
tilesin grey
in dotted
eachlines and with
arrows. Red crosses indicate the position of the velocity measurements
Wienen
et al. (2012).
10th Launch
Anniversary,
ESAC 14 May 2019
mosaic. The proﬁles in each band are normalized so they have the same value
at 0°. 005.
function is indicated by the vertical lines in Fig. 2. Finally, the 3. Results
combined data is transformed back to the image domain and

Figure 12. Ratio of the 1D angular power spectra (SPIRE/Planck) for the NGP
and SGP ﬁelds at 350 μm. As for Figure 11 the dark lines are for the entire ﬁeld
and the lighter lines are for individual tiles. The red dashed line shows the 20′
scale found by Pascale et al. (2011), where attenuation of emission starts.

Science
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“Joint” H-P publications
•

The latest list of refereed papers using Planck data contains 1886
items; 306 of these refer to Herschel in some way
•

42% on Galactic (ISM) science – mainly dust

•

26% on external galaxies

•

13% on clusters and proto-clusters of galaxies

•

5% on the Cosmic Infrared Background

10th Launch Anniversary, ESAC 14 May 2019

The CO-dark gas
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Planck Collaboration: Planck early

The dusty sky and the “dark gas”
•

Planck Early Results XIX (2011) constructed an all-sky map of thermal
dust emission properties

•

Correlation with HI allowed to detect an excess in the optical depth
which indicated the presence of “CO-dark gas” of ~55% of the total
molecular mass
Planck Collaboration: Planck early results. XIX.

Temp

A&A 536, A19 (2011)

t

Fig. 6. Correlation plots between the dust optical depth at IRAS 100 µm (upper
353 GHz (lower right) and the total gas column density NHobs in the solar neighbourh
pixels on a log scale. The blue dots show a NHobs -binned average representation of t
Fig. 3. Upper panel: all sky map of the dust temperature in K. The temperature is derived from modeling the IRIS 100 µm and the Planck-HFI
! τ "ref
emission at 857 and 545 GHz. Lower panel: all sky map of the dust temperature uncertainty in %. The maps are shown in Galactic coordinates

with the Galactic centre at the centre of the image. Grey regions correspond to missing IRAS data.

obs

D

obs

The “dark gas”
programme (Langer, Velusamy, Goldsmith, Pineda etc,
GOT The
C+ Herschel
[CII] 1.9GOT
THzC+Survey
2010++) used HIFI C+ observations
to do
tomography” using
line profiles
CO-Dark
H2“3D
: Observations
in “3D”:
Galactic Plane Survey - systematic
volume weighted sample of
Technique - 1: [CII]
≈500 LOSs in the disk
11 LOS

10 LOS

– Concentrated towards inner Galaxy
– Sampled l at b = 0o, +/- 0.5o & 1o

11 LOS

7 LOS

6 LOS

Galactic Central Region: CII
strip maps sampling ≈300
positions in On The Fly (OTF)
mapping mode.

11 LOS

6 LOS

Method: Calculate
CII, HI, CO and
7 LOS
azimuthally averaged emissivity.
Subtract HI, e-, PDRs, contributions to
[CII] intensity.
13CO

Results: Gives the galactic
distribution of the CO-dark gas
component. Average CO-dark H2
A&A 521,
L17 (2010)of ~0.3.
fraction
Applies to: Entire Galactic plane
Caveats: Needs assumptions on the
physical conditions (n,T) of the COdark H2 layer.

Good consistency between
Planck and Herschel !
10th
14 ◦May
Fig. 1. [CII] spectra obtained with Herschel/HIFI for
theLaunch
GOT C+Anniversary,
program at l ESAC
= 345.65
and 2019
b = 0◦ , along with the CO data from the Mopra
telescope and HI surveys. Many diﬀerent types of interstellar clouds can be seen in this LOS; diﬀuse clouds with HI and C+ emission, but without,
or barely any, CO; strong [CII] emission towards dense molecular clouds, as indicated by the presence of 13 CO and in some cases C18 O. The
Gaussian decomposition for [CII] is also shown in the upper panel.

The filamentary
paradigm

10th Launch Anniversary, ESAC 14 May 2019

The filamentary paradigm: Herschel

Orion
Gould Belt Survey

Hi-GAL
•

Herschel has been a key element in establishing the ubiquitous
presence of filaments in the Interstellar Medium

•

The formation of filaments – and maybe their fragmentation into
protostellar cores - are most likely closely related to the magnetic
fields that thread the ISM

•

To get a complete picture, it is fundamental to link these
phenomena to the larger galactic scales

P. Palmeirim et al.: Herschel view of the Taurus B211/3 filament and striations: evidence of filamentary growth?

Taurus / Palmeirim et al 2013

Taurus / Gould Belt Survey

Fig. 3. a) Herschel/SPIRE 250 µm image of the B211/B213/L1495 region in Taurus. The light blue and purple curves show the crests of the

The filamentary “paradigm”

10th Launch Anniversary, ESAC 14 May 2019

The filamentary “paradigm”
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The filamentary “paradigm”

Taurus

Planck Collaboration: Probing the role of the magnetic field in the formation of structure in molecular clouds

Planck Int. 2016. XXXV

The orientation of the magnetic
field relative to the filament
dependsPlanckon
NH Probing the role of the magnetic field in the formation of structure in
Collaboration:
Parallel

Perpendicular

−0.5

0.0

0.5

1.0
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1.0

•
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a common calibration scheme, for studying the morphology of

−1.0

−0.5

0.0

0.5

1.0

Fig. 1. Magnetic field and column density measured by Planck
towards the Taurus MC. The
colours represent column density. The “drapery” pattern, produced using the line integral convolution method (LIC, Cabral &
Leedom 1993), indicates the orientation of magnetic field lines,
orthogonal to the orientation of
the submillimetre polarization.

Fig. 11. Histogram
shape parameter ⇠ (Eqs. (4) and (5)) calculated for
Over most of the sky Planck Collaboration
Int. XXXII

5.3. Physics of the relative ori

The finding of dense structur
magnetic field (and the small
Appendix D.4) suggests that t
observed regions is significant
However, discerning the unde
As one guide, a frozen-in and
would naturally cause a self-gr
oblate, with its major axis per
cause gravitational collapse w
along field lines (Mouschovia
dense structures that are not se
can stretch matter and field lin
producing aligned structures, a
and Planck Collaboration Int. X
If the MCs are isolated en
strong enough to set a preferr
collapse, the condensations em
likely to have higher column d
(Nakano 1998). This means t
structures, such as prestellar c
collapse would be possible only
magnetic field. This is possible
neutral and ionized species (am
1991; Li & Houde 2008) or th
from clouds via turbulent rec
1999; Santos-Lima et al. 2012)
Alternatively, if we regard
as the result of an accumulat
(Ballesteros-Paredes et al. 1999
& Inutsuka 2002; Audit & H
2006), the material swept up b
form a self-gravitating cloud. I
accumulation of material is fa
lines, thus producing dense stru
ular to the magnetic field. The
tually increase the gravitation

Follow-up of Planck
sources
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The Early Release Compact Source
Catalogue
The ERCSC (Planck Early Results VII 2011) was produced specifically to allow
follow-up with Herschel
•

How successful was this ?
•
•

224 refereed papers in ADS cite the ERCSC
98 papers in the Planck paper list mention “ERCSC”

•

24 papers in the common Herschel-Planck paper list mention “ERCSC”

10th Launch Anniversary, ESAC 14 May 2019

The Galactic Cold Clumps

Planck Collaboration: Planck 2015 results. XXVIII.

Planck Early Results XXIII (2011) followed by
Planck 2015. XXVIII
•

Identifies >13000 cold clumps in the MW,
LMC and SMC

•
•

Sites of star formation
Ideal for follow-up with Herschel

•

Planck Collaboration: Planck 2015 results. XXVIII.

~40% of the “joint”
Planck/Herschel MW papers on
this topic !

Fig. 9. All-sky distribution of the 4655 PGCC sources for which a distance estimate with a DIST_QUALITY flag equal to 1 or 2 is available. The
various types of distance estimates are defined as follows: kinematic (purple), optical extinction (blue), near-infrared extinction (green), molecular
complex association (orange), and Herschel HKP-GCC (red). We also show the distribution of the 664 sources with an upper-limit estimate
(DIST_QUALITY=4) provided by the near-infrared extinction method in light green. The regions covered by the molecular complexes are shown
as black contours (see Table 3).
15

Table 5. Number of sources with a distance estimate in each category
of the DIST_QUALITY and FLUX_QUALITY flags.

1
2
3
4

FLUX_QUALITY
1
2
3
240
2249
116
335

146
1232
88
220

78
710
51
109

10

y [ kpc ]

DIST_QUALITY

5

N

Final
Kinematic
1000
Fig. 1. All-sky distribution of the PGCC sources: 13188 Galactic clumps (black dots), plus 54 Large Magellanic Cloud (LMC) and Small
Extinction
0 scale beMagellanic Cloud (SMC) clumps (grey dots). The source distribution is overlaid on the 857 GHzOptical
Planck
map, shown in logarithmic
−2
2
−1
NIR
Extinction
tween 10 to 10 MJy sr .
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Molecular Complex
100
-10
Herschel KP-GCC
Table 1. FWHM of the eﬀective beam of the IRAS and Planck high then merged by requiring: i) a detection in each band on the cold

-5

0
x [ kpc ]

5

10

Identifying high-redshift sources in
Planck
Planck Int XXVII (2015) followed up 234 sources identified in Planck PCCS
as potential high-redshift protoclusters with Herschel/SPIRE -> 94% of
them are confirmed overdensities of galaxies with likely high redshifts (>
Planck Collaboration: High-z sources discovered by Planck and confirmed by Herschel
2), and 3% are likely lensed systems

A&A 581, A105 (2015)

Fig. 1. SPIRE maps at 250, 350, and 500 µm of one typical overdensity in our sample (a Planck cold source of the CIB). The thick white contour
at 350 µm shows the Planck IN region at 857 GHz, and the same is true for the map at 500 µm at 545 GHz (i.e., the 50% contour of the Planck
source maximum). Thin contours correspond to the overdensity of SPIRE sources at each wavelength, marked at 2σ, 3σ, etc. (see Sect. 4.2 for
details). SPIRE identifies a few (typically 5 to 10) sources inside the Planck contour. We use these contours to separate the IN and OUT zones.
These data come from a 7′ × 7′ SPIRE scan (see Table 1 and Sect. 2.3).

Leading to the Dusty GEMs (Cañameras
et al 2015): the brightest (lensed) highredshift (2.2-3.6) srcs in the submm sky
10th Launch Anniversary, ESAC 14 May 2019

or sub-mm galaxy (a few times 108 yr, Sm
et al. 2012), and also somewhat, but not
than the gas depletion timescales found fo
galaxies (e.g., Greve et al. 2005). This high
that our sources have all the hallmarks of be
starburst galaxies placed under particular
microscopes.

11. Summary

We have presented a first analysis of
wavelength follow-up campaign of a new sa
high-redshift FIR and sub-mm galaxies, dis
unique synergy of the Planck and Hersche
all-sky nature and multi-frequency covera
lect rare peaks in the sub-mm backgroun
servations lead to subsample of strongly
Planck’s Dusty GEMS. Their FIR peak flu
S
= 1130 mJy at 350 µm, including six s

Planck high-redshift source candidates
Planck intermediate results. XXXIX. (2016) The Planck list of high-redshift source
candidates:
Planck Collaboration:
The PHZ
(see also Greenslade et al 2018 comparing
detection
technique PCCS vs PHZ)
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Unfortunately this came too late for follow-up with Herschel – and a large part of
the areas the PHZ covers were not observed…
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Fig. 13. Distribution of the 2151 Planck high-z source candidates over the whole sky in Galactic coordinates and orthographic projections.

The Cosmic Infrared
Background
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The CIB: Planck
Planck Collaboration: Planck 2013 results. XXX.

Planck Collaboration: Planck early results.

HI cleaning of Planck data
•

Planck Early Results XVIII
(2011): 150 deg^2

•

Planck 2013. XXX: 2240
deg^2

2011
Planck Collaboration: Planck 2013 results. XXX.

Fig. 21. Predicted 545 GHz power spectra derived from each frequency’s best-fit model. For the best-fit model at 217, 353, 545 and
857 GHz, we plot the predicted clustering plus shot-noise power spectra at 545 GHz. Also shown are the HFI data points at 545 GHz (red
diamonds). This plot suggests that the fits across frequencies are fairly
diﬀerent, which hints at an evolution in the population of galaxies we
probed. We note, however, that the uncertainties associated with each
prediction are not fully characterised by our method.
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cirrus; and the Planck 143 GHz maps for CMB. Having HI data
is necessary to cleanly separate CIB and cirrus fluctuations.
Because the CIB anisotropies and Galactic dust have similar
SEDs, blind component separation methods do not adequately
distinguish CIB anisotropies from cirrus emission. The 143 GHz
Planck channel, cleaned from sources and filtered, provides a
good template for the CMB because it has low instrument noise
and an angular resolution close to the higher frequency channels
from which we measure the CIB. It also has the advantage of
being an “internal” template, meaning its noise, data reduction
process, photometric calibration, and beam are well known.
We obtained CIB anisotropy maps that reveal structures
produced by the cumulative emission of high-redshift, dusty,
star-forming galaxies. The maps are highly correlated at high
frequencies. They decorrelate at lower frequency, as expected
from models of the redshift distribution of sources producing
the CIB anisotropies (e.g. Fernandez-Conde et al. 2008; Pénin
et al. 2011a). In these models, at 217 GHz the contribution of
z ≥ 2 galaxies is becoming dominant, while at higher frequencies the dominant sources are at lower z. We computed the power
′
spectra of the maps and their associated errors using a dediResidual maps (Galactic dust and CMB removed) at 16 .2 angular resolution, extracted from the area covered by the GASS HI data (on
◦
◦
cated pipeline, based on the POKER algorithm (Ponthieu et al.
). The patch covers 60 × 60 .
2011). After a careful examination of many systematic eﬀects,
use of the best determination of the beam window function and
power spectra; the ratio between the measured and the input
oose a logarithmic binning, ∆ℓ/ℓ = 0.3, while below ℓ ∼
instrument noise determined from jack-knife methods, we ended
up with measurements of the angular power spectrum of the
power spectrum gives the transfer function. This ratio is the
00, we respect the generic criterion that bins of multipoles
′
CIB anisotropy, Cℓ , at 217, 353, 545, and 857 GHz, with high
same for all fields (all in SFL projection with 3.5 pixels)
ould be larger than twice the multipole corresponding to
signal-to-noise ratio over the range 200 < ℓ < 2000 (see Table 4
e largest angular scale contained in the field.
within statistical
error bars,
so we
compute
the average and
10th
Launch
Anniversary,
ESAC
14
May
2019
Fig.
12). compared with the best-fit extended halo model. Data
Fig. 12. (Cross-) power spectra of the CIB anisotropies measured by Planckand
and
IRAS,
e define a common weight map W ν1 ν2 that masks out
apply it to all fields.
The SED components,
of CIB anisotropies
diﬀerent
points are shown in black. The red line is the sum of the linear, 1-halo and shot-noise
which isisnot
fitted
to thefrom
data.the
It CIB
contains
the
Acknowledgements
at ν1 and
ight point sources found at both frequencies. Together 3. An estimate of the noise auto-power spectrum
SED,green
even dot-dashed,
at 217 GHz. This
expected
from the modellines
of are
spurious CIB introduced by the CMB template (see Sect. 3.1.2). The orangemean
dashed,
and is
cyan
three-dots-dashed
the by Matth
available
Béthermin et al. (2011) and reflects the fact that the CIB mean acknowledges the
ith the mask, three diﬀerent transfer functions must be acν2 is obtained from jack-knife maps. Indeed,
at each frebest-fit shot-noise
level, the 1-halo and the 2-halo terms, respectively. They are corrected for the CIB leakage in the CMB. The sum of the three
is
and anisotropies are produced by the same population of sources. (France); ASI, CN
unted for in the computation of Mbb′ (Eq. (24) of Planck
quency, two maps can be built using only the first (respec-

2013

the blue long-dashed line. When the CIB leakage is negligible, the blue long-dashed line is the same as the red continuous line.

et al. 2010) are shown as crosses with asymmetric error bars, whose sizes are
functions of the uncertain upper limits on the faint end, and that the fields
studied were relatively small. Dashed lines and shaded regions represent the
best estimate and 1σ uncertainties of the Béthermin et al. (2011) model, with
which we find good agreement at all but 350 µm, which is underpredicted
by approximately 1σ . Also shown are measured Poisson levels from BLAST
(squares: Viero et al. 2009; plus signs: Hajian et al. 2012), and SPIRE (diamonds:
Amblard et al. 2011).
(A color version of this figure is available in the online journal.)

The CIB: Herschel

The halo models from the Planck Collaboration et al. (2011b)
Herschel/SPIRE
(70
are shown
as red dashed lines at 350
and deg^2):
500 µm. TheyViero
assumedet
a masking level consistent with the masking level of Planck
data, as do all following models. Their published data must be

feature at ∼0.2 arcmin , a feature which is not apparent in the
data, suggesting an overestimate of the contribution of late-type
galaxies to the total spectrum.
Lastly, shown as green dashed lines is the Shang et al. (2012)
model, whose main feature is to implement a luminosity–mass
(L–M) relation, such that more massive halos host more luminous sources. Though the model was fit primarily to Planck
data, it appears to fit our spectra at 500 µm quite well. The fit is
less good at 250 and 350 µm; though the shape is in good agreement, the curves are high by ∼30%. Despite this success, the
almodel
2013
has some points of concern. In particular, it underpredicts
the contribution of lower redshift sources to the CIB (e.g., they
are significantly below the lower limits measured from stacking

Figure 7. Comparison of our cirrus-corrected, combined data to published measurements. Data are plotted as kθ P (kθ ) in order to reduce the dynamic range of the
plotted clustering signal, and thus better visualize the differences between the measurements. Furthermore, in order to adequately compare to the wide range of source
masking found in the literature, we present the two masking extremes of our analysis: spectra with sources greater than 50 mJy masked (dark blue circles), and those
with only extended sources having been masked (light blue circles). Previous SPIRE measurements from Amblard et al. (2011), which should be compared to the dark
blue circles, are shown as black plus signs. The remaining data and curves should be compared to the light blue circles. Note that to help aid the comparison, error
bars include systematics due to calibration and beam uncertainties. They are: BLAST data from Viero et al. (2009; brown crosses) and Hajian et al. (2012; lavender
diamonds) and Planck data from Planck Collaboration et al. (2011b; red squares) at 350 and 500 µm. Note, Planck data are color corrected to account for their different
passbands by multiplying the 350 and 500 µm data by factors of 0.99 and 1.30, respectively, and adjusted to the most current calibration by dividing them by 1.14 and
1.30, respectively (see Planck Collaboration
al. 2013). ESAC 14 May 2019
10th LaunchetAnniversary,
(A color version of this figure is available in the online journal.)

Comparison of Herschel and Planck results led to better
understanding of calibration on both sides

The CIB: Herschel and Planck

Mak et al 2017
•

Recent analysis of
Planck data confirms
earlier results

•

good
complementarity of
Herschel and Planck
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Figure 17. Dust-nulled Planck spectrum for mask 40 (red squares). The
black stars show the equivalent dust-nulled spectral combination (equa-

PIP XLVIII: Disentangling Galactic dust
emission and cosmic infrared
background anisotropies
A newly developed component separation method (Generalized Needlet ILC) uses
information in the angular power spectra to separate thermal dust emission from
the Cosmic Infrared Background, using Planck maps between 353 and 857 GHz, and
IRIS/SFD map at l100µm. The resulting dust map is very clean, and the CIB
anisotropies are imaged for the fist time across the whole sky.

GNILC CIB anisotropy maps

Disentangling dust and CIB in Planck observations

CIB@857 GHz

CIB@353 GHz
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Fig. 11. GNILC CIB maps obtained on a large fraction of the sky at 353 GHz (top), 545 GHz (middle), and 857 GHz (bottom). Apart
from thermal dust reconstruction, the GNILC component-separation method gives access to CIB anisotropies over 57 % of the sky.
The left panels show the GNILC CIB maps at full resolution while the right panels show the CIB maps smoothed to one degree

PIP XLVIII

Wrap-up

•

•
•

Planck and Herschel
•

two missions closely tied up in the development phase

•

but also with close scientific ties, both complementary and
collaborative

Calibration and map-making: scope for further joint work
Science: both archives full of beautiful data to continue common
research
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