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1 Introduction

We investigate the noise properties of high-pass-filtered (HPF) mini-maps for point source photometry and how
they vary depending on

a) the selected HPF radius’,

b) the mapping parameter pixfrac (ratio of drop size to input pixel size used for the Drizzle algorithm [c.f.
Fruchter, A.S. & Hook, R.N., PASP, 114,144] employed within the photProject mapper), and

¢) the output pixel size in the final map.

We compare the noise measured in the intensity maps with the error map values, which are based on a noise
model as presented in Popesso et al. (2012, arXiv:1211.4257v1 [astro-ph.IM]) and check the consistency of the
correlated noise correction.

For that study two pairs of mini-maps on the intermediate bright standard star § Gem, OBSIDs 1342242770+41342242771
(only 100 pm analysis) and 1342242772+1342242773 (70 and 160 um analysis) (cf. Table 1), were processed with

the ipipe mapper script "HPF” up to level L2.0 with the combination of mapping parameters as listed in Ta-

ble 2. The co-added L2.5 product is generated by applying the "mosaic” task. The used HIPE version was

14.2.0, equivalent to build number 14.0.3597. For details of the data processing, please refer to the PACS data
reduction guide photometry.

Table 1: Properties of the mini-maps. The 160 wum maps of OBSIDs 1342242770 and 1342242771 are not used
in the analysis presented in this report.

OBSID A scan speed orientation # scan legs | leg length | leg separation
(pm) ("/s) (? wrt. S/C y-axis) 0) ™)
1342242770 | 1004160 20 70 10 3 4
1342242771 | 100+160 20 110 10 3 4
1342242772 | 704160 20 70 10 3 4
1342242773 | 704160 20 110 10 3 4

2 Analysis overview

A representative 1-0 noise level of the 1.2.0 and L.2.5 intensity maps is derived in two ways:

1) The standard deviation is determined in two rectangular boxes located in source-free and clean areas of
the map close to the central position with the source. A mean opean = W is determined for
further analysis.

2) A flux histogram is constructed for all output pixels of the image map, where the corresponding coverage
map indicates that coverpix 2 % coverpax. A Gauss fit is performed to the histogram but restricted
to the part with fluxes below the flux bin associated with the peak of the histogram, which is a good
approximation of the mean background level. In this way we ensure that the derived oy;s, represents the
noise of the background level only and is not contaminated by flux of faint sources. (In fact, to optimize
the quality of the fit, typically about 10 histogram bins to the right of the peak of the histogram are

included in the fit).

1This parameter determines the elementary section of a scan over which the filter algorithm computes a running median value.
Its unit is "number of read-outs”. The spatial interval between two readouts is ayo = “EfJ For the standard v, = 10Hz
downlink rate in PACS prime mode (averaging 4 frames on-board read out with a frequency of 40 Hz) and a scan speed vscan =
20” /s (cf. Table 1) the spatial interval aro between two read-outs corresponds to 2”. The entire width of the HPF window (7) =
[(2 x HPF radius) + 1] X aro.


https://www.cosmos.esa.int/documents/12133/996891/PACS+Photometer+-+Point-Compact+Source+Observations%2C+Mini+Scan-Maps+and+Chop-Nod
http://herschel.esac.esa.int/hcss-doc-15.0/print/pacs_phot/pacs_phot.pdf#pacs_phot
http://herschel.esac.esa.int/hcss-doc-15.0/print/pacs_phot/pacs_phot.pdf#pacs_phot
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Table 2: Combination of mapping parameters used for the study. The combinations high-lighted in bold face
are used in the Standard Product Generation (SPG). The combinations in italics were typical for the PACS
photometric flux calibration, except that a HPF radius of 20 was used at 100um and a HPF radius of 35 at
160 pm.

’ blue (70 pm) filter ‘
’ HPF radius \ pixfrac \ output pixel size ‘

15 0.1 1”1
15 0.1 176
15 0.1 274
15 0.1 372
15 0.5 176
15 1.0 1”1
15 1.0 176
15 1.0 274
15 1.0 372
30 0.1 176
30 1.0 176

green (100 pm) filter

HPF radius \ pixfrac \ output pixel size

15 0.1 174
15 0.1 176
15 0.1 274
15 0.1 312
15 0.5 176
15 1.0 1
15 1.0 176
15 1.0 274
15 1.0 312
30 0.1 176
30 1.0 176

red (160 um) filter
’ HPF radius \ pixfrac \ output pixel size ‘

25 0.1 21
25 0.1 372
25 0.1 478
25 0.1 674
25 0.5 372
25 1.0 21
25 1.0 372
25 1.0 478
25 1.0 674
50 0.1 372
50 1.0 372

For the error maps of the L2.0 products the same coverpiy threshold is used to produce a histogram. From this
we derive a mean opyean (and median opedian) noise value. For comparison with the measured oyp;st, the latter
must be multiplied with the correlated noise correction factor f

2¢;jk is related to the 20 parameters P(0) ... P(19) in Table 9 of Popesso et al. (2012) by running 3 nested DO-loops with (from
outer to inner) k = 0, n; j = 0, (n-k); and i = 0, (n-k-j))
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f= 3 cunhpf outpiad pinfract  k=0.m j=0,(n k) i=0,(n—k-j) m
0<i+j+k<n

to derive the corrected noise per pixel:

Opixcorr = fUhist- (2)

For the verification of the error maps of the L2.5 products the following algorithm described in Popesso et al.
(2012) is used to calculate the uncorrected noise per pixel:

- 10® logio(coverpix)+03 (3)

O pixcover

with o and 8 being derived in the same manner from the 20 parameters P(0) ... P(19) in Table 9 of Popesso
et al. (2012) as the f-factor above (calculated values of all three factors for the map parameter combinations
used in this study are listed in Table 3):

n=3
a= Z ik hpf? outpia? pizfrack (4)
0<i+j+k<n

n=3

B = Z bijk hpf* outpiz? pizx frac” (5)
0<itj+k<n

The corrected noise per pixel is then calculated via Eqn. 2 by inserting opixcover instead of opist.

For a photometric measurement, the noise inside the measurement aperture must be determined from the noise

per pixel opix. This is given by
Oaperture = \/ Noutpixinaper X Opix (6)

with Noyspixinaper being the number of output pixels inside the measurement aperture.
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Table 3: «, 8 and f-factors calculated according to Eqs. 4, 5 and 1 used in the analysis. The combinations
high-lighted in bold face are used in the Standard Product Generation (SPG). The combinations in italics were
used for the photometric flux calibration analysis.

70um map factors
HPF /pixfrac/outpix ‘ «@ ‘ B8 ‘ f
15 /0.1 /171 —0.501863 | —3.30016 | 1.47003
15 /0.1 /176 —0.501830 | —3.11796 | 1.38642
15 /0.1 /274 —0.500192 | —2.96825 | 1.30378
15 /0.1 /372 —0.500173 | —2.76504 | 1.17576
15/05 /176 —0.502250 | —2.60539 | 1.89745
15/10/1"1 —0.502032 | —2.76077 | 3.12663
15 /1.0 /176 —0.500302 | —2.41860 | 2.34220
15 /1.0 /274 —0.497850 | —2.13750 | 1.64066
15/ 1.0/ 372 —0.499353 | —1.95621 | 1.51210
30/0.1/1" —0.502160 | —3.09060 | 1.53629
30/1.0/ 176 —0.500875 | —2.38287 | 2.60027
100pm map factors
HPF /pixfrac/outpix \ «a \ B8 \ f
15 /0.1 /174 —0.415499 | —3.35599 | 1.43590
15 /0.1 /16 —0.410676 | —3.29616 | 1.41157
15 /0.1 /274 —0.394431 | —3.14629 | 1.33312
15 /0.1 /372 —0.393743 | —2.94929 | 1.18794
15 /0.5 /176 —0.401789 | —2.95044 | 1.90949
15/1.0/ 1" —0.420330 | —2.87269 | 2.64995
15/1.0/ 176 —0.422149 | —2.75061 | 2.37049
15 /1.0 /2"4 | —0.422871 | —2.44735 | 1.66385
15/1.0/3"2 —0.423781 | —2.24992 | 1.51819
30/01/ 1% —0.398476 | —3.29034 | 1.53702
30/1.0/ 1% —0.397331 | —2.79784 | 2.60266
160pum map factors
HPF /pixfrac/outpix ‘ «@ ‘ I} ‘ f
25/ 0.1/ 271 —0.435876 | —3.46169 | 1.74613
25 /0.1 /372 —0.409194 | —3.23597 | 1.54527
25 /0.1 /4”8 —0.361526 | —2.86422 | 1.43937
25 /0.1 /674 —0.412735 | —2.59025 | 1.25115
25 /0.5 /32 —0.363151 | —2.82315 | 1.93410
25/1.0/2'1 —0.404275 | —2.97952 | 3.96257
25 /1.0 /372 —0.375782 | —2.45456 | 2.51013
25 /1.0 / 4”8 —0.329690 | —1.94453 | 1.51518
25 /1.0/6"4 —0.387470 | —1.88422 | 1.54181
50 /0.1 /372 —0.284172 | —1.89009 | 1.74796
50 / 1.0 / 372 —0.463820 | —2.25810 | 2.72807
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3 Analysis of 70um maps
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3.1 70 um: HPF radius 15, Pixfrac 0.1, Pixsize 1”1

3.1.1 L2.0 OBSID 1342242772

100 B

Y

pixel

Figure 1: 70 um L2.0 map for OBSID 1342242772 with HPF radius 15, pixfrac 0.1 and output pixel size of
1”1. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.
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flux histogram OBSID 1342242772 (70um)
7T T T T T T

[T 1]

|l HPF=15, PixFrac=0.1, OutPix=1."1 for coverage > 10.0 i

B max coverage: 19.96 7
200 =
L o = 0.123+-0.003 mJy |
150 - =
100 =
S0 =
ol . 2 i T e 1 N

-0.0006 -0.0004 -0.0002 0.0000 0.0002 0.0004 0.0006
flux per pixel [Jy]

Figure 2: Noise determination for the 70 um L2.0 map of OBSID 1342242772 with the histogram method (only
the flux distribution around the background level is shown). The red curve represents the Gauss fit. The

vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-

For this map parameter combination no error map analysis was done.
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3.1.2 L2.0 OBSID 1342242773

1342242773 (70um/15/0.1/1."1)
DR ER TR
i

250

200

100 g

O 20 40 60 80 100 120 140
pixel

Figure 3: 70 pum L2.0 map for OBSID 1342242773 with HPF radius 15, pixfrac 0.1 and output pixel size of
1”1. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.
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flux h|stogrom OBSID 1342242773 (70um)

250 HPF=15, PixFroc=0.1, OutPix=1." for coverage > 10.0 ]
- max coverage: 20.70 7

X o = 0.122+-0.002 mJy |
200 ]
150 ]
100 - ]
S0 ]
ol L :

—-0.0005 0.0000 0.0005
flux per pixel [Jy]

Figure 4: Noise determination for the 70 um L2.0 map of OBSID 1342242773 with the histogram method (only
the flux distribution around the background level is shown). The red curve represents the Gauss fit. The
vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v2In2 opst).

For this map parameter combination no error map analysis was done.
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3.1.3 L 2.5 OBSIDs 1342242772+1342242773
1342242772+73 (70um/15/0.1/1."1)

250 B

200

=-0.068 mdy

0 20 40 60 80 100 120
pixel

Figure 5: 70 um L2.5 combined map for OBSIDs 1342242772473 with HPF radius 15, pixfrac 0.1 and output
pixel size of 171 (SPG product parameter set). The two background fields for noise determination are outlined
by the white boxes and the respective o is indicated.
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flux histogram L2.5 1342242772+73 (70um)
e

T T
i HPF=15, PixFrac=0.1, OutPix=1."1 for coverage > 20.0 ]
250 max coverage: 39.41 ]
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flux per pixel [Jy]

Figure 6: Noise determination for the 70 pm coadded L2.5 map of OBSIDs 1342242772473 with the histogram
method (only the flux distribution around the background level is shown). The red curve represents the Gauss
fit. The vertical red dashed line indicates the position of the average background level. The horizontal red
dotted line indicates the FWHM (= 2v2In 2 opist ).

For this map parameter combination no error map analysis was done.
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3.2 70 um: HPF radius 15, Pixfrac 0.1, Pixsize 1”6

3.2.1 L2.0 OBSID 1342242772

)

| | -.'.

[ - -Iq

i-l .I

Figure 7: 70 pm L2.0 map for OBSID 1342242772 with HPF radius 15, pixfrac 0.1 and output pixel size of 176
(SPG product parameter set). The two background fields for noise determination are outlined by the white
boxes and the respective o is indicated.
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flux histogram OBSID 1342242772 (70um)
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Figure 8: Noise determination for the 70 um L2.0 map of OBSID 1342242772 with the histogram method (only
the flux distribution around the background level is shown). The red curve represents the Gauss fit. The
vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-

noise map histogram OBSID 1342242772 (70um)
rr———— 1.~ ~ 1 - - 1T " 1 " " 1
40 [~ for coverage > 10. HPF=15, PixfFrac=0.1, OutPix=1."6 —
r mean = 0.290 mdy b
[ medion = 0.290 mJy .
30 g
20F E
10F .
0 Eal L L L L R

2.4x10™ 2.6x10™* 2.8x10™* 3.0x10™* 3.2x107*
noise per pixel [Jy]
Figure 9: Histogram of the noise value distribution in the error map above the coverage threshold indicated in

the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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3.2.2 L2.0 OBSID 1342242773

1342242773 (70um/15/0.1/1."6)

Figure 10: 70 um L2.0 map for OBSID 1342242773 with HPF radius 15, pixfrac 0.1 and output pixel size of
1”6 (SPG product parameter set). The two background fields for noise determination are outlined by the white
boxes and the respective o is indicated.
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Figure 11: Noise determination for the 70 um L2.0 map of OBSID 1342242773 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The
vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
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Figure 12: Histogram of the noise value distribution in the error map above the coverage threshold indicated in
the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
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of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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3.2.3 L 2.5 OBSIDs 1342242772+1342242773

Figure 13: 70 um L2.5 combined map for OBSIDs 1342242772+73 with HPF radius 15, pixfrac 0.1 and output
pixel size of 176 (SPG product parameter set). The two background fields for noise determination are outlined
by the white boxes and the respective o is indicated.
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flux histogram L2.5 1342242772473 (70um)
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Figure 14: Noise determination for the 70 pm coadded L2.5 map of OBSIDs 1342242772473 with the histogram
method (only the flux distribution around the background level is shown). The red curve represents the Gauss

fit. The vertical red dashed line indicates the position of the average background level. The horizontal red
dotted line indicates the FWHM (= 2v2In 2 opist)-

noise map histogram L2.5 1342242772+73 (70um)
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Figure 15: Histogram of the noise value distribution in the L2.5 error map above the coverage threshold
indicated in the plot (in black). Mean and median value of the distribution are given. The red dashed-dotted
line shows a reference histogram of the noise value distribution computed from the coverage map via Eqns. 3
and 2.
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3.3 70 um: HPF radius 30, Pixfrac 0.1, Pixsize 1”6

3.3.1 L2.0 OBSID 1342242772

)

Figure 16: 70 um L2.0 map for OBSID 1342242772 with HPF radius 30, pixfrac 0.1 and output pixel size of
1”6. The two background fields for noise determination are outlined by the white boxes and the respective o is

indicated.
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flux histogram OBSID 1342242772 (70um)
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Figure 17: Noise determination for the 70 um L2.0 map of OBSID 1342242772 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The
vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-

noise map histogram OBSID 1342242772 (70um)
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Figure 18: Histogram of the noise value distribution in the error map above the coverage threshold indicated in
the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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3.3.2 L2.0 OBSID 1342242773
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Figure 19: 70 pm L2.0 map for OBSID 1342242773 with HPF radius 30, pixfrac 0.1 and an output pixels size of
1”6. The two background fields for noise determination are outlined by the white boxes and the o is indicated.
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flux histogram OBSID 1342242773 (70um)
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Figure 20: Noise determination for the 70 um L2.0 map of OBSID 1342242773 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The
vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-

noise map histogram OBSID 1342242773 (70um)
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Figure 21: Histogram of the noise value distribution in the error map above the coverage threshold indicated in
the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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3.3.3 L 2.5 OBSIDs 1342242772+1342242773

Figure 22: 70 um L2.5 combined map for OBSIDs 1342242772+73 with HPF radius 30, pixfrac 0.1 and output
pixel size of 176. The two background fields for noise determination are outlined by the white boxes and the
respective o is indicated.
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Figure 23: Noise determination for the 70 um coadded L2.5 map of OBSIDs 1342242772473 with the histogram
method (only the flux distribution around the background level is shown). The red curve represents the Gauss

fit. The vertical red dashed line indicates the position of the average background level. The horizontal red
dotted line indicates the FWHM (= 2v2In 2 opist)-

n0|se map hlstogrom L2 S 1342242772+73 (70um)
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Figure 24: Histogram of the noise value distribution in the L2.5 error map above the coverage threshold
indicated in the plot (in black). Mean and median value of the distribution are given. The red dashed-dotted
line shows a reference histogram of the noise value distribution computed from the coverage map via Eqns. 3
and 2.
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3.4 70 um: HPF radius 15, Pixfrac 0.1, Pixsize 2”4

3.4.1 L2.0 OBSID 1342242772

pixel

Figure 25: 70 um L2.0 map for OBSID 1342242772 with HPF radius 15, pixfrac 0.1 and output pixel size of
2"4. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.
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flux histogram OBSID 1342242772 (70um)
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Figure 26: Noise determination for the 70 um L2.0 map of OBSID 1342242772 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The
vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-

noise map histogram OBSID 1342242772 (70um)
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Figure 27: Histogram of the noise value distribution in the error map above the coverage threshold indicated in
the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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3.4.2 L2.0 OBSID 1342242773

)

pixel

Figure 28: 70 um L2.0 map for OBSID 1342242773 with HPF radius 15, pixfrac 0.1 and output pixel size of
2"4. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.
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flux histogram OBSID 1342242773 (70um)
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Figure 29: Noise determination for the 70 um L2.0 map of OBSID 1342242773 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The
vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-

noise map histogram OBSID 1342242773 (70um)

25 —
for coverage > 10. HPF=15, PixFrac=0.1, OutPix=2."4 1

|l mean = 0.386 mJy 4

I median = 0.387 mJy 7
20— 1
15 1
10 1
5K ]
ol J [ L1 ] ] ] ] L]

3.2x107*3.4x107* 3.6x107* 3.8x107*4.0x10™*4.2x10™* 4.4x10™*
noise per pixel [Jy]

Figure 30: Histogram of the noise value distribution in the error map above the coverage threshold indicated in
the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.



P Q CS Document: PICC-MA-TN-014
Date: June 22, 2018

Herschel Issue: Issue 2.0

Noise characterization of high-pass filtered mini-maps Page 34

3.4.3 L 2.5 OBSIDs 1342242772+1342242773

pixel

Figure 31: 70 um L2.5 combined map for OBSIDs 1342242772+73 with HPF radius 15, pixfrac 0.1 and output
pixel size of 2”4. The two background fields for noise determination are outlined by the white boxes and the
respective o is indicated.
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Figure 32: Noise determination for the 70 um coadded L2.5 map of OBSIDs 1342242772473 with the histogram
method (only the flux distribution around the background level is shown). The red curve represents the Gauss

fit. The vertical red dashed line indicates the position of the average background level. The horizontal red
dotted line indicates the FWHM (= 2v2In 2 opist)-

n0|se mop hlstogrom L2 5 1342242772+73 (70um)

L for coveroge >20 HPF 15 Pleroc 01 OutPlx 24
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Figure 33: Histogram of the noise value distribution in the L2.5 error map above the coverage threshold
indicated in the plot (in black). Mean and median value of the distribution are given. The red dashed-dotted
line shows a reference histogram of the noise value distribution computed from the coverage map via Eqns. 3
and 2.
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3.5 70 um: HPF radius 15, Pixfrac 0.1, Pixsize 3”2

3.5.1 L2.0 OBSID 1342242772

)

Figure 34: 70 um L2.0 map for OBSID 1342242772 with HPF radius 15, pixfrac 0.1 and output pixel size of
3”2. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.
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Figure 35: Noise determination for the 70 um L2.0 map of OBSID 1342242772 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The
vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-
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Figure 36: Histogram of the noise value distribution in the error map above the coverage threshold indicated in
the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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3.5.2 L 2.0 OBSID 1342242773

pixel

pixel

Figure 37: 70 um L2.0 map for OBSID 1342242773 with HPF radius 15, pixfrac 0.1 and output pixel size of
3”2. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.
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Figure 38: Noise determination for the 70 um L2.0 map of OBSID 1342242773 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The
vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-
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Figure 39: Histogram of the noise value distribution in the error map above the coverage threshold indicated in
the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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3.5.3 L 2.5 OBSIDs 1342242772+1342242773

pixel

Figure 40: 70 um L2.5 combined map for OBSIDs 1342242772+73 with HPF radius 15, pixfrac 0.1 and output
pixel size of 3”2. The two background fields for noise determination are outlined by the white boxes and the
respective o is indicated.
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Figure 41: Noise determination for the 70 um coadded L2.5 map of OBSIDs 1342242772473 with the histogram
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fit. The vertical red dashed line indicates the position of the average background level.
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Figure 42: Histogram of the noise value distribution in the L2.5 error map above the coverage threshold
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indicated in the plot (in black). Mean and median value of the distribution are given. The red dashed-dotted

line shows a reference histogram of the noise value distribution computed from the coverage map via Eqns. 3

and 2.
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Figure 43: 70 um L2.0 map for OBSID 1342242772 with HPF radius 15, pixfrac 0.5 and output pixel size of
1”6. The two background fields for noise determination are outlined by the white boxes and the respective o is

indicated.
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Figure 44: Noise determination for the 70 um L2.0 map of OBSID 1342242772 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The

vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-

n0|se map. hlstogrom OBSID 1342242772 (70um)
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Figure 45: Histogram of the noise value distribution in the error map above the coverage threshold indicated in
the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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3.6.2 L 2.0 OBSID 1342242773
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Figure 46: 70 pm L2.0 map for OBSID 1342242773 with HPF radius 15, pixfrac 0.5 and an output pixels size of
1”6. The two background fields for noise determination are outlined by the white boxes and the o is indicated.
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Figure 47: Noise determination for the 70 um L2.0 map of OBSID 1342242773 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The

vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-
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Figure 48: Histogram of the noise value distribution in the error map above the coverage threshold indicated in
the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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3.6.3 L 2.5 OBSIDs 1342242772+1342242773
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Figure 49: 70 um L2.5 combined map for OBSIDs 1342242772+73 with HPF radius 15, pixfrac 0.5 and output
pixel size of 176. The two background fields for noise determination are outlined by the white boxes and the
respective o is indicated.
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Figure 50: Noise determination for the 70 um coadded L2.5 map of OBSIDs 1342242772473 with the histogram
method (only the flux distribution around the background level is shown). The red curve represents the Gauss

fit. The vertical red dashed line indicates the position of the average background level. The horizontal red
dotted line indicates the FWHM (= 2v2In 2 opist)-
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Figure 51: Histogram of the noise value distribution in the L2.5 error map above the coverage threshold
indicated in the plot (in black). Mean and median value of the distribution are given. The red dashed-dotted
line shows a reference histogram of the noise value distribution computed from the coverage map via Eqns. 3
and 2.
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3.7 70 um: HPF radius 15, Pixfrac 1.0, Pixsize 1”1
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Figure 52: 70 um L2.0 map for OBSID 1342242772 with HPF radius 15, pixfrac 1.0 and output pixel size of
1”1. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.
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Figure 53: Noise determination for the 70 pm L2.0 map of OBSID 1342242772 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The
vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v2In2 opst).

For this map parameter combination no error map analysis was done.
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Figure 54: 70 pum L2.0 map for OBSID 1342242773 with HPF radius 15, pixfrac 1.0 and output pixel size of
1”1. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.
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Figure 55: Noise determination for the 70 pm L2.0 map of OBSID 1342242773 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The

vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v2In2 opist)-

For this map parameter combination no error map analysis was done.
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3.7.3 L2.5 OBSIDs 1342242772+1342242773
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Figure 56: 70 um L2.5 combined map for OBSIDs 1342242772+73 with HPF radius 15, pixfrac 1.0 and output
pixel size of 171 (SPG product parameter set). The two background fields for noise determination are outlined
by the white boxes and the respective o is indicated.




P Q CS Document: PICC-MA-TN-014
Date: June 22, 2018

Herschel Issue: Issue 2.0

Noise characterization of high-pass filtered mini-maps Page 53

flux histogram L2.5 1342242772+73 (70um)

..... R e e A e e B e
" HPF=15, PixFrac=1.0, OutPix=1."1 for coverage > 1900 7

L maox coverage: 3787 4
200 0 = 0.038+-0.001 mJy ]
150 - I
100 - I
50 I
O_ Lot "

—-0.0002 —0.0001 0.0000 0.0001 0.0002
flux per pixel [Jy]

Figure 57: Noise determination for the 70 pm coadded L2.5 map of OBSIDs 1342242772473 with the histogram
method (only the flux distribution around the background level is shown). The red curve represents the Gauss
fit. The vertical red dashed line indicates the position of the average background level. The horizontal red
dotted line indicates the FWHM (= 2v2In 2 opist ).

For this map parameter combination no error map analysis was done.
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Figure 58: 70 um L2.0 map for OBSID 1342242772 with HPF radius 15, pixfrac 1.0 and output pixel size of
1”6. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.



P Q CS Document: PICC-MA-TN-014
Date: June 22, 2018

Herschel Issue: Issue 2.0

Noise characterization of high-pass filtered mini-maps Page 55

flux h|stogrom OBSID 1342242772 (70um)

T T T =

:HPF 15 P|xFroc 1.0, OutPlx 1. 6 for coverage > 950 ]

L maox coverage: 1894 4
250 u o = 0.112+-0.002 mJy ]
200 - ]
150 - 7]
100 - 7]
S0 7]
ol . . . R I NP y

—0.0006 —0.0004 —-0.0002 0.0000 0.0002 0.0004 0.0006
flux per pixel [Jy]

Figure 59: Noise determination for the 70 um L2.0 map of OBSID 1342242772 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The

vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-
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Figure 60: Histogram of the noise value distribution in the error map above the coverage threshold indicated in
the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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Figure 61: 70 pm L2.0 map for OBSID 1342242773 with HPF radius 15, pixfrac 1.0 and an output pixels size of
1”6. The two background fields for noise determination are outlined by the white boxes and the o is indicated.
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Figure 62: Noise determination for the 70 um L2.0 map of OBSID 1342242773 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The

vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-
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Figure 63: Histogram of the noise value distribution in the error map above the coverage threshold indicated in
the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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3.8.3 L 2.5 OBSIDs 1342242772+1342242773
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Figure 64: 70 um L2.5 combined map for OBSIDs 1342242772+73 with HPF radius 15, pixfrac 1.0 and output
pixel size of 176. The two background fields for noise determination are outlined by the white boxes and the
respective o is indicated.
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Figure 65: Noise determination for the 70 um coadded L2.5 map of OBSIDs 1342242772473 with the histogram
method (only the flux distribution around the background level is shown). The red curve represents the Gauss

fit. The vertical red dashed line indicates the position of the average background level. The horizontal red
dotted line indicates the FWHM (= 2v2In 2 opist)-
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Figure 66: Histogram of the noise value distribution in the L2.5 error map above the coverage threshold
indicated in the plot (in black). Mean and median value of the distribution are given. The red dashed-dotted
line shows a reference histogram of the noise value distribution computed from the coverage map via Eqns. 3
and 2.
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3.9 70 um: HPF radius 30, Pixfrac 1.0, Pixsize 1”6
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Figure 67: 70 um L2.0 map for OBSID 1342242772 with HPF radius 30, pixfrac 1.0 and output pixel size of
1”6. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.
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Figure 68: Noise determination for the 70 um L2.0 map of OBSID 1342242772 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The

vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-
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40 | mean = 0.299 mJy 3
[ median = 0.299 mJy ]
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Figure 69: Histogram of the noise value distribution in the error map above the coverage threshold indicated in
the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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3.9.2 L2.0 OBSID 1342242773

)

200

150

Figure 70: 70 um L2.0 map for OBSID 1342242773 with HPF radius 30, pixfrac 1.0 and output pixel size of
1”6. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.
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Figure 71: Noise determination for the 70 um L2.0 map of OBSID 1342242773 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The

vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-

n0|se _map hlstogrom OBSID 1342242773 (70um)

Z for coveroge > 950 HPF 30 Pleroc 1 .0, OutPlx 1."6 7
40 | mean = 0.299 mdy 3
[ median = 0.299 mJy ]
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Figure 72: Histogram of the noise value distribution in the error map above the coverage threshold indicated in
the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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3.9.3 L2.5 OBSIDs 1342242772+1342242773
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Figure 73: 70 um L2.5 combined map for OBSIDs 1342242772+73 with HPF radius 30, pixfrac 1.0 and output
pixel size of 176. The two background fields for noise determination are outlined by the white boxes and the
respective o is indicated.
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Figure 74: Noise determination for the 70 um coadded L2.5 map of OBSIDs 1342242772473 with the histogram
method (only the flux distribution around the background level is shown). The red curve represents the Gauss

fit. The vertical red dashed line indicates the position of the average background level. The horizontal red
dotted line indicates the FWHM (= 2v2In 2 opist)-

noise map histogram L2.5 1342242772+73 (70um)
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Figure 75: Histogram of the noise value distribution in the L2.5 error map above the coverage threshold
indicated in the plot (in black). Mean and median value of the distribution are given. The red dashed-dotted
line shows a reference histogram of the noise value distribution computed from the coverage map via Eqns. 3
and 2.
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3.10 70 um: HPF radius 15, Pixfrac 1.0, Pixsize 2”4

3.10.1 L 2.0 OBSID 1342242772

1342242772 (70um/15/1.0/2."4)
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Figure 76: 70 um L2.0 map for OBSID 1342242772 with HPF radius 15, pixfrac 1.0 and output pixel size of
2"4. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.
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Figure 77: Noise determination for the 70 um L2.0 map of OBSID 1342242772 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The
vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-

noise map histogram OBSID 1342242772 (70um)
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Figure 78: Histogram of the noise value distribution in the error map above the coverage threshold indicated in

the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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3.10.2 L 2.0 OBSID 1342242773
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Figure 79: 70 um L2.0 map for OBSID 1342242773 with HPF radius 15, pixfrac 1.0 and output pixel size of
2"4. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.
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Figure 80: Noise determination for the 70 um L2.0 map of OBSID 1342242773 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The
vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-

noise map histogram OBSID 1342242773 (70um)
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Figure 81: Histogram of the noise value distribution in the error map above the coverage threshold indicated in

the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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3.10.3 L 2.5 OBSIDs 1342242772+1342242773
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Figure 82: 70 um L2.5 combined map for OBSIDs 1342242772+73 with HPF radius 15, pixfrac 1.0 and output
pixel size of 2”4. The two background fields for noise determination are outlined by the white boxes and the
respective o is indicated.
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Figure 83: Noise determination for the 70 um coadded L2.5 map of OBSIDs 1342242772473 with the histogram
method (only the flux distribution around the background level is shown). The red curve represents the Gauss

fit. The vertical red dashed line indicates the position of the average background level. The horizontal red
dotted line indicates the FWHM (= 2v2In 2 opist)-

n0|se map hlstogrom L2 S 1342242772+73 (70um)
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Figure 84: Histogram of the noise value distribution in the L2.5 error map above the coverage threshold
indicated in the plot (in black). Mean and median value of the distribution are given. The red dashed-dotted
line shows a reference histogram of the noise value distribution computed from the coverage map via Eqns. 3
and 2.
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3.11 70 um: HPF radius 15, Pixfrac 1.0, Pixsize 3”2

3.11.1 L 2.0 OBSID 1342242772
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Figure 85: 70 um L2.0 map for OBSID 1342242772 with HPF radius 15, pixfrac 1.0 and output pixel size of
3”2. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.
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Figure 86: Noise determination for the 70 um L2.0 map of OBSID 1342242772 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The

vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-

n0|se map hlstogrom OBSID 1342242772 (70um)

r for coveroge > 950. HPF 15 Pleroc 10 OutPlx 3.2
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Figure 87: Histogram of the noise value distribution in the error map above the coverage threshold indicated in
the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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3.11.2 L 2.0 OBSID 1342242773
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Figure 88: 70um L2.0 map for OBSID 1342242773 with HPF radius 15, pixfrac 1.0 and output pixel size of
3”2. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.
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Figure 89: Noise determination for the 70 um L2.0 map of OBSID 1342242773 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The

vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-

n0|se map hlstogrom OBSID 1342242773 (70um)

r for coveroge > 950. HPF 15 Pleroc 10 OutPlx 3."2
| mean = 0.469 mJy
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Figure 90: Histogram of the noise value distribution in the error map above the coverage threshold indicated in
the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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3.11.3 L 2.5 OBSIDs 1342242772+1342242773
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Figure 91: 70 um L2.5 combined map for OBSIDs 1342242772+73 with HPF radius 15, pixfrac 1.0 and output
pixel size of 3”2. The two background fields for noise determination are outlined by the white boxes and the
respective o is indicated.
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Figure 92: Noise determination for the 70 um coadded L2.5 map of OBSIDs 1342242772473 with the histogram
method (only the flux distribution around the background level is shown). The red curve represents the Gauss

fit. The vertical red dashed line indicates the position of the average background level. The horizontal red
dotted line indicates the FWHM (= 2v2In 2 opist)-

noise map histogram L2.5 1342242772+73 (70um)
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Figure 93: Histogram of the noise value distribution in the L2.5 error map above the coverage threshold
indicated in the plot (in black). Mean and median value of the distribution are given. The red dashed-dotted
line shows a reference histogram of the noise value distribution computed from the coverage map via Eqns. 3
and 2.
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4 Analysis of 100pm maps
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4.1 100 um: HPF radius 15, Pixfrac 0.1, Pixsize 174

4.1.1 L2.0 OBSID 1342242770

pixel

Figure 94: 100 pm L2.0 map for OBSID 1342242770 with HPF radius 15, pixfrac 0.1 and output pixel size of
1”74. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.
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flux histogram OBSID 1342242770 (100um)
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Figure 95: Noise determination for the 100 pm L2.0 map of OBSID 1342242770 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The
vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v2In2 opist)-

For this map parameter combination no error map analysis was done.



P Q CS Document: PICC-MA-TN-014

Date: June 22, 2018
Herschel Issue: Issue 2.0
Noise characterization of high-pass filtered mini-maps Page 81

4.1.2 L 2.0 OBSID 1342242771

Figure 96: 100 wm L2.0 map for OBSID 1342242771 with HPF radius 15, pixfrac 0.1 and output pixel size of
1”4. The two background fields for noise determination are outlined by the white boxes and the respective o is

indicated.
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Figure 97: Noise determination for the 100 pm L2.0 map of OBSID 1342242770 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The
vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v2In2 opist)-

For this map parameter combination no error map analysis was done.
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4.1.3 L 2.5 OBSIDs 1342242770+1342242771
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Figure 98: 100 um L2.5 combined map for OBSIDs 1342242770471 with HPF radius 15, pixfrac 0.1 and output
pixel size of 174. The two background fields for noise determination are outlined by the white boxes and the
respective o is indicated.
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Figure 99: Noise determination for the 100 pm coadded L2.5 map of OBSIDs 1342242770471 with the histogram
method (only the flux distribution around the background level is shown). The red curve represents the Gauss
fit. The vertical red dashed line indicates the position of the average background level. The horizontal red
dotted line indicates the FWHM (= 2v2In 2 opist ).

For this map parameter combination no error map analysis was done.
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4.2 100 um: HPF radius 15, Pixfrac 0.1, Pixsize 176

4.2.1 L2.0 OBSID 1342242770

Figure 100: 100 pm L2.0 map for OBSID 1342242770 with HPF radius 15, pixfrac 0.1 and output pixel size of
1”6. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.
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Figure 101: Noise determination for the 100 pm L2.0 map of OBSID 1342242770 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The
vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-

noise map histogram OBSID 1342242770 (100um
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Figure 102: Histogram of the noise value distribution in the error map above the coverage threshold indicated in
the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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4.2.2 L 2.0 OBSID 1342242771

Figure 103: 100 pm L2.0 map for OBSID 1342242771 with HPF radius 15, pixfrac 0.1 and output pixel size of
1”6. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.



P Q CS Document: PICC-MA-TN-014
Date: June 22, 2018

Herschel Issue: Issue 2.0

Noise characterization of high-pass filtered mini-maps Page 88

flux histogram OBSID 1342242771 (100um)

T T

| HPF=15, PixFrac=0.1, OutPix=1."6 for coverage > 10 i

100~ max coverage: 19.38 -

i o = 0.172+-0.007 mdy |
80 —
60— —
40 .
20 —

0 ;- i, TR z \
-0.0010 -0.0005 0.0000 0.0005 0.0010

flux per pixel [Jy]

Figure 104: Noise determination for the 100 pm L2.0 map of OBSID 1342242771 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The
vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-

noise map histogram OBSID 1342242771 (100um
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Figure 105: Histogram of the noise value distribution in the error map above the coverage threshold indicated in
the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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4.2.3 L 2.5 OBSIDs 1342242770+1342242771
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Figure 106: 100 um L2.5 combined map for OBSIDs 1342242770471 with HPF radius 15, pixfrac 0.1 and
output pixel size of 1”6. The two background fields for noise determination are outlined by the white boxes
and the respective ¢ is indicated.
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Figure 107: Noise determination for the 100 um coadded L2.5 map of OBSIDs 1342242770471 with the his-
togram method (only the flux distribution around the background level is shown). The red curve represents the

Gauss fit. The vertical red dashed line indicates the position of the average background level. The horizontal
red dotted line indicates the FWHM (= 2v2In 2 opist)-

n0|se map hlstogrom L2.5 1342242770+71 (100um)
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Figure 108: Histogram of the noise value distribution in the L2.5 error map above the coverage threshold
indicated in the plot (in black). Mean and median value of the distribution are given. The red dashed-dotted
line shows a reference histogram of the noise value distribution computed from the coverage map via Eqns. 3
and 2.
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4.3 100 um: HPF radius 30, Pixfrac 0.1, Pixsize 176

4.3.1 L 2.0 OBSID 1342242770

Figure 109: 100 pm L2.0 map for OBSID 1342242770 with HPF radius 15, pixfrac 0.1 and output pixel size of
1”6. The two background fields for noise determination are outlined by the white boxes and the respective o is

indicated.
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Figure 110: Noise determination for the 100 pm L2.0 map of OBSID 1342242770 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The
vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-
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Figure 111: Histogram of the noise value distribution in the error map above the coverage threshold indicated in
the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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4.3.2 L 2.0 OBSID 1342242771

Figure 112: 100 pm L2.0 map for OBSID 1342242771 with HPF radius 30, pixfrac 0.1 and output pixel size of
1”6. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.
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Figure 113: Noise determination for the 100 pm L2.0 map of OBSID 1342242771 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The
vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-

noise map histogram OBSID 1342242771 (100um)
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Figure 114: Histogram of the noise value distribution in the error map above the coverage threshold indicated in
the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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Figure 115: 100 um L2.5 combined map for OBSIDs 1342242770471 with HPF radius 30, pixfrac 0.1 and
output pixel size of 1”6. The two background fields for noise determination are outlined by the white boxes
and the respective ¢ is indicated.
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Figure 116: Noise determination for the 100 um coadded L2.5 map of OBSIDs 1342242770471 with the his-
togram method (only the flux distribution around the background level is shown). The red curve represents the
Gauss fit. The vertical red dashed line indicates the position of the average background level. The horizontal
red dotted line indicates the FWHM (= 2v2In 2 opist)-

n0|se ‘mop hlstogrom L2 5 1342242770+71 (100u )
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Figure 117: Histogram of the noise value distribution in the L2.5 error map above the coverage threshold
indicated in the plot (in black). Mean and median value of the distribution are given. The red dashed-dotted

line shows a reference histogram of the noise value distribution computed from the coverage map via Eqns. 3
and 2.
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4.4 100 um: HPF radius 15, Pixfrac 0.1, Pixsize 2”4

4.4.1 L2.0 OBSID 1342242770
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Figure 118: 100 pm L2.0 map for OBSID 1342242770 with HPF radius 15, pixfrac 0.1 and output pixel size of
2"4. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.
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Figure 119: Noise determination for the 100 pm L2.0 map of OBSID 1342242770 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The
vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-

noise map histogram OBSID 1342242770 (100um)
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Figure 120: Histogram of the noise value distribution in the error map above the coverage threshold indicated in

the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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4.4.2 L 2.0 OBSID 1342242771

pixel

Figure 121: 100 pm L2.0 map for OBSID 1342242771 with HPF radius 15, pixfrac 0.1 and output pixel size of
2"4. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.



P Q CS Document: PICC-MA-TN-014

Date: June 22, 2018
Herschel Issue: Issue 2.0
Noise characterization of high-pass filtered mini-maps Page 100

S L T T T
I HPF=15, PixFrac=0.1, OutPix=2."4 for coverage > 10 1
100 B max coverage: 19.32
- o = 0.285+-0.007 mJy -
80 =]
60 -]
s -
20— =]
o) N Y N . 1. LA ]
-0.002 -0.001 0.000 0.001 0.002

flux per pixel [Jy]

Figure 122: Noise determination for the 100 pm L2.0 map of OBSID 1342242771 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The
vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-

noise map histogram OBSID 1342242771 (100um)
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Figure 123: Histogram of the noise value distribution in the error map above the coverage threshold indicated in
the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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4.4.3 L 2.5 OBSIDs 1342242770+1342242771

pixel

Figure 124: 100 um L2.5 combined map for OBSIDs 1342242770471 with HPF radius 15, pixfrac 0.1 and
output pixel size of 2”/4. The two background fields for noise determination are outlined by the white boxes
and the respective o is indicated.
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Figure 125: Noise determination for the 100 um coadded L2.5 map of OBSIDs 1342242770471 with the his-
togram method (only the flux distribution around the background level is shown). The red curve represents the
Gauss fit. The vertical red dashed line indicates the position of the average background level. The horizontal
red dotted line indicates the FWHM (= 2v2In 2 opist)-

noise map histogram L2.5 1342242770+71 (100um)
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Figure 126: Histogram of the noise value distribution in the L2.5 error map above the coverage threshold
indicated in the plot (in black). Mean and median value of the distribution are given. The red dashed-dotted
line shows a reference histogram of the noise value distribution computed from the coverage map via Eqns. 3

and 2.
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4.5 100 um: HPF radius 15, Pixfrac 0.1, Pixsize 3”2

4.5.1 L 2.0 OBSID 1342242770
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Figure 127: 100 pm L2.0 map for OBSID 1342242770 with HPF radius 15, pixfrac 0.1 and output pixel size of
3”2. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.
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Figure 128: Noise determination for the 100 pm L2.0 map of OBSID 1342242770 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The
vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-

noise map histogram OBSID 1342242770 (100um)
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Figure 129: Histogram of the noise value distribution in the error map above the coverage threshold indicated in
the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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Figure 130: 100 pm L2.0 map for OBSID 1342242771 with HPF radius 15, pixfrac 0.1 and output pixel size of
3”2. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.
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Figure 131: Noise determination for the 100 pm L2.0 map of OBSID 1342242771 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The
vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-

noise map histogram OBSID 1342242771 (100um)
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Figure 132: Histogram of the noise value distribution in the error map above the coverage threshold indicated in
the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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4.5.3 L 2.5 OBSIDs 1342242770+1342242771
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Figure 133: 100 um L2.5 combined map for OBSIDs 1342242770471 with HPF radius 15, pixfrac 0.1 and
output pixel size of 32. The two background fields for noise determination are outlined by the white boxes
and the respective o is indicated.
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Figure 134: Noise determination for the 100 um coadded L2.5 map of OBSIDs 1342242770471 with the his-
togram method (only the flux distribution around the background level is shown). The red curve represents the

Gauss fit. The vertical red dashed line indicates the position of the average background level. The horizontal
red dotted line indicates the FWHM (= 2v2In 2 opist)-

noise map histogram L2.5 1342242770+71 (100um)
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Figure 135: Histogram of the noise value distribution in the L2.5 error map above the coverage threshold
indicated in the plot (in black). Mean and median value of the distribution are given. The red dashed-dotted
line shows a reference histogram of the noise value distribution computed from the coverage map via Eqns. 3
and 2.
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Figure 136: 100 pm L2.0 map for OBSID 1342242770 with HPF radius 15, pixfrac 0.5 and output pixel size of
1”6. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.
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Figure 137: Noise determination for the 100 pm L2.0 map of OBSID 1342242770 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The

vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-
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Figure 138: Histogram of the noise value distribution in the error map above the coverage threshold indicated in
the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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4.6.2 L 2.0 OBSID 1342242771
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Figure 139: 100 pm L2.0 map for OBSID 1342242771 with HPF radius 15, pixfrac 0.5 and output pixel size of
1”6. The two background fields for noise determination are outlined by the white boxes and the respective o is

indicated.
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Figure 140: Noise determination for the 100 pm L2.0 map of OBSID 1342242771 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The
vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-

noise map histogram OBSID 1342242771 (100um)
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Figure 141: Histogram of the noise value distribution in the error map above the coverage threshold indicated in
the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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4.6.3 L 2.5 OBSIDs 1342242770+1342242771
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Figure 142: 100 um L2.5 combined map for OBSIDs 1342242770471 with HPF radius 15, pixfrac 0.5 and
output pixel size of 1”6. The two background fields for noise determination are outlined by the white boxes
and the respective ¢ is indicated.
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Figure 143: Noise determination for the 100 um coadded L2.5 map of OBSIDs 1342242770471 with the his-
togram method (only the flux distribution around the background level is shown). The red curve represents the
Gauss fit. The vertical red dashed line indicates the position of the average background level. The horizontal
red dotted line indicates the FWHM (= 2v2In 2 opist)-

noise map hlstogrom L2 5 1342242770+71 (100um)
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Figure 144: Histogram of the noise value distribution in the L2.5 error map above the coverage threshold
indicated in the plot (in black). Mean and median value of the distribution are given. The red dashed-dotted
line shows a reference histogram of the noise value distribution computed from the coverage map via Eqns. 3
and 2.
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Figure 145: 100 pm L2.0 map for OBSID 1342242770 with HPF radius 15, pixfrac 1.0 and output pixel size of
1”74. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.
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Figure 146: Noise determination for the 100 pm L2.0 map of OBSID 1342242770 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The
vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v2In2 opist)-

For this map parameter combination no error map analysis was done.
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Figure 147: 100 pm L2.0 map for OBSID 1342242771 with HPF radius 15, pixfrac 1.0 and output pixel size of
1”4. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.
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Figure 148: Noise determination for the 100 pm L2.0 map of OBSID 1342242771 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The
vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v2In2 opist)-

For this map parameter combination no error map analysis was done.
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Figure 149: 100 um L2.5 combined map for OBSIDs 1342242770471 with HPF radius 15, pixfrac 1.0 and
output pixel size of 1”4. The two background fields for noise determination are outlined by the white boxes
and the respective ¢ is indicated.



P Q CS Document: PICC-MA-TN-014
Date: June 22, 2018

Herschel Issue: Issue 2.0

Noise characterization of high-pass filtered mini-maps Page 120

flux h|stogrom L2.5 1342242770+71 (100um)

T T T T T T T T T e T
| HPF=15, PixFrac=1.0, OutPix=1."4 for coverage > 1900 4
100 - max coverage: 3780
i = 0.048+-0.001 mdy |
80 =
60 =
40— =
20 =
(0] T 1

-0.0003 -0.0002 -0. 0001 0.0000 0. 0001 0.0002 0.0003
flux per pixel [Jy]

Figure 150: Noise determination for the 100 pm coadded L2.5 map of OBSIDs 1342242770471 with the his-
togram method (only the flux distribution around the background level is shown). The red curve represents the
Gauss fit. The vertical red dashed line indicates the position of the average background level. The horizontal
red dotted line indicates the FWHM (= 2v2In2 opist).

For this map parameter combination no error map analysis was done.
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Figure 151: 100 pm L2.0 map for OBSID 1342242770 with HPF radius 15, pixfrac 1.0 and output pixel size of
1”6. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.
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Figure 152: Noise determination for the 100 pm L2.0 map of OBSID 1342242770 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The

vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-
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Figure 153: Histogram of the noise value distribution in the error map above the coverage threshold indicated in
the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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Figure 154: 100 pm L2.0 map for OBSID 1342242771 with HPF radius 15, pixfrac 1.0 and output pixel size of
1”6. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.
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Figure 155: Noise determination for the 100 pm L2.0 map of OBSID 1342242771 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The

vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-
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Figure 156: Histogram of the noise value distribution in the error map above the coverage threshold indicated in
the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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Figure 157: 100 um L2.5 combined map for OBSIDs 1342242770471 with HPF radius 15, pixfrac 1.0 and
output pixel size of 1”6. The two background fields for noise determination are outlined by the white boxes
and the respective ¢ is indicated.
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Figure 158: Noise determination for the 100 um coadded L2.5 map of OBSIDs 1342242770471 with the his-
togram method (only the flux distribution around the background level is shown). The red curve represents the
Gauss fit. The vertical red dashed line indicates the position of the average background level. The horizontal
red dotted line indicates the FWHM (= 2v2In 2 opist)-
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Figure 159: Histogram of the noise value distribution in the L2.5 error map above the coverage threshold
indicated in the plot (in black). Mean and median value of the distribution are given. The red dashed-dotted
line shows a reference histogram of the noise value distribution computed from the coverage map via Eqns. 3
and 2.
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Figure 160: 100 pm L2.0 map for OBSID 1342242770 with HPF radius 30, pixfrac 1.0 and output pixel size of
1”6. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.
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Figure 161: Noise determination for the 100 pm L2.0 map of OBSID 1342242770 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The

vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-
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Figure 162: Histogram of the noise value distribution in the error map above the coverage threshold indicated in
the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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Figure 163: 100 pm L2.0 map for OBSID 1342242771 with HPF radius 30, pixfrac 1.0 and output pixel size of
1”6. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.
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Figure 164: Noise determination for the 100 pm L2.0 map of OBSID 1342242771 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The

vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-
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Figure 165: Histogram of the noise value distribution in the error map above the coverage threshold indicated in
the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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Figure 166: 100 um L2.5 combined map for OBSIDs 1342242770471 with HPF radius 30, pixfrac 1.0 and
output pixel size of 1”6. The two background fields for noise determination are outlined by the white boxes
and the respective ¢ is indicated.
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Figure 167: Noise determination for the 100 um coadded L2.5 map of OBSIDs 1342242770471 with the his-
togram method (only the flux distribution around the background level is shown). The red curve represents the
Gauss fit. The vertical red dashed line indicates the position of the average background level. The horizontal
red dotted line indicates the FWHM (= 2v2In 2 opist)-
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Figure 168: Histogram of the noise value distribution in the L2.5 error map above the coverage threshold
indicated in the plot (in black). Mean and median value of the distribution are given. The red dashed-dotted
line shows a reference histogram of the noise value distribution computed from the coverage map via Eqns. 3
and 2.
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Figure 169: 100 pm L2.0 map for OBSID 1342242770 with HPF radius 15, pixfrac 1.0 and output pixel size of
2"4. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.
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Figure 170: Noise determination for the 100 pm L2.0 map of OBSID 1342242770 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The
vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-
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Figure 171: Histogram of the noise value distribution in the error map above the coverage threshold indicated in

the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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Figure 172: 100 pm L2.0 map for OBSID 1342242771 with HPF radius 15, pixfrac 1.0 and output pixel size of
2"4. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.
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Figure 173: Noise determination for the 100 pm L2.0 map of OBSID 1342242771 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The
vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-
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Figure 174: Histogram of the noise value distribution in the error map above the coverage threshold indicated in
the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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Figure 175: 100 um L2.5 combined map for OBSIDs 1342242770471 with HPF radius 15, pixfrac 1.0 and
output pixel size of 2”/4. The two background fields for noise determination are outlined by the white boxes
and the respective o is indicated.



PACS

Document: PICC-MA-TN-014

Date: June 22, 2018
Herschel Issue: Issue 2.0
Noise characterization of high-pass filtered mini-maps Page 138

100

80

60

40

20

Figure 176:

flux histogram

L2.5 1342242770+71 (100um)

r HPF=15, PixFrac=1.0,

OutPix=2."4 for coverage > 1900
max coverage: 3777

o = 0.122+-0.003 mJy -+

-0.0005

flux per pixel [Jy]

Noise determination for the 100 pm coadded L2.5 map of OBSIDs 1342242770+71 with the his-

togram method (only the flux distribution around the background level is shown). The red curve represents the
Gauss fit. The vertical red dashed line indicates the position of the average background level. The horizontal
red dotted line indicates the FWHM (= 2v2In 2 opist)-
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Histogram of the noise value distribution in the L2.5 error map above the coverage threshold

indicated in the plot (in black). Mean and median value of the distribution are given. The red dashed-dotted
line shows a reference histogram of the noise value distribution computed from the coverage map via Eqns. 3

and 2.
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Figure 178: 100 pm L2.0 map for OBSID 1342242770 with HPF radius 15, pixfrac 1.0 and output pixel size of
3”2. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.
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Figure 179: Noise determination for the 100 pm L2.0 map of OBSID 1342242770 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The
vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-
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Figure 180: Histogram of the noise value distribution in the error map above the coverage threshold indicated in
the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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Figure 181: 100 pm L2.0 map for OBSID 1342242771 with HPF radius 15, pixfrac 1.0 and output pixel size of
3”2. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.
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Figure 182: Noise determination for the 100 pm L2.0 map of OBSID 1342242771 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The
vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-
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Figure 183: Histogram of the noise value distribution in the error map above the coverage threshold indicated in
the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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4.11.3 L 2.5 OBSIDs 1342242770+1342242771

1342242770471 (100um/15/1.0/3."2)

Figure 184: 100 um L2.5 combined map for OBSIDs 1342242770471 with HPF radius 15, pixfrac 0.1 and
output pixel size of 32. The two background fields for noise determination are outlined by the white boxes
and the respective o is indicated.
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Figure 185: Noise determination for the 100 um coadded L2.5 map of OBSIDs 1342242770471 with the his-
togram method (only the flux distribution around the background level is shown). The red curve represents the
Gauss fit. The vertical red dashed line indicates the position of the average background level. The horizontal
red dotted line indicates the FWHM (= 2v2In 2 opist)-
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Figure 186: Histogram of the noise value distribution in the L2.5 error map above the coverage threshold
indicated in the plot (in black). Mean and median value of the distribution are given. The red dashed-dotted
line shows a reference histogram of the noise value distribution computed from the coverage map via Eqns. 3
and 2.
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5 Analysis of 160um maps
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5.1 160 um: HPF radius 25, Pixfrac 0.1, Pixsize 2”1

5.1.1 L2.0 OBSID 1342242772

1342242772 (160um/25/0.1/2."1)
120 [ ] [ ] ) [ ] [ ] I

80

60

pixel

Figure 187: 160 um L2.0 map for OBSID 1342242772 with HPF radius 25, pixfrac 0.1 and output pixel size of
2”71 (SPG product parameter set). The two background fields for noise determination are outlined by the white
boxes and the respective o is indicated.
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Figure 188: Noise determination for the 160 pm L2.0 map of OBSID 1342242772 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The

vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v2In2 opst).

For this map parameter combination no error map analysis was done.
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5.1.2 L2.0 OBSID 1342242773

100

pixel
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Figure 189: 160 pm L2.0 map for OBSID 1342242773 with HPF radius 25, pixfrac 0.1 and output pixel size of
2”1 (SPG product parameter set). The two background fields for noise determination are outlined by the white
boxes and the respective o is indicated.
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Figure 190: Noise determination for the 160 pm L2.0 map of OBSID 1342242773 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The

vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v2In2 opst).

For this map parameter combination no error map analysis was done.
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5.1.3 L 2.5 OBSIDs 1342242772+1342242773
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Figure 191: 160 um L2.5 combined map for OBSIDs 1342242772473 with HPF radius 25, pixfrac 0.1 and
output pixel size of 2”1 (SPG product parameter set). The two background fields for noise determination are
outlined by the white boxes and the respective ¢ is indicated.
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Figure 192: Noise determination for the 160 pm coadded L2.5 map of OBSIDs 1342242772473 with the his-
togram method (only the flux distribution around the background level is shown). The red curve represents the
Gauss fit. The vertical red dashed line indicates the position of the average background level. The horizontal
red dotted line indicates the FWHM (= 2v2In2 opist).

For this map parameter combination no error map analysis was done.
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5.2 160 um: HPF radius 25, Pixfrac 0.1, Pixsize 3”2

5.2.1 L2.0 OBSID 1342242772

Figure 193: 160 pm L2.0 map for OBSID 1342242772 with HPF radius 25, pixfrac 0.1 and output pixel size of
3”2 (SPG product parameter set). The two background fields for noise determination are outlined by the white
boxes and the respective o is indicated.
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Figure 194: Noise determination for the 160 pm L2.0 map of OBSID 1342242772 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The

vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-
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Figure 195: Histogram of the noise value distribution in the error map above the coverage threshold indicated in
the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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5.2.2 L2.0 OBSID 1342242773
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Figure 196: 160 pm L2.0 map for OBSID 1342242773 with HPF radius 25, pixfrac 0.1 and output pixel size of
3”2 (SPG product parameter set). The two background fields for noise determination are outlined by the white
boxes and the respective o is indicated.
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Figure 197: Noise determination for the 160 pm L2.0 map of OBSID 1342242773 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The
vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-
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Figure 198: Histogram of the noise value distribution in the error map above the coverage threshold indicated in
the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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5.2.3 L2.5 OBSIDs 1342242772+1342242773

o = 0.210 mJy
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Figure 199: 160 um L2.5 combined map for OBSIDs 1342242772473 with HPF radius 25, pixfrac 0.1 and
output pixel size of 3”2 (SPG product parameter set). The two background fields for noise determination are
outlined by the white boxes and the respective ¢ is indicated.
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Figure 200: Noise determination for the 160 um coadded L2.5 map of OBSIDs 1342242772473 with the his-
togram method (only the flux distribution around the background level is shown). The red curve represents the

Gauss fit. The vertical red dashed line indicates the position of the average background level. The horizontal
red dotted line indicates the FWHM (= 2v2In 2 opist)-

noise map histogram L2.5 1342242772+73 (160um)
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Histogram of the noise value distribution in the L2.5 error map above the coverage threshold

indicated in the plot (in black). Mean and median value of the distribution are given. The red dashed-dotted
line shows a reference histogram of the noise value distribution computed from the coverage map via Eqns. 3

and 2.
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5.3 160 um: HPF radius 50, Pixfrac 0.1, Pixsize 3”2

5.3.1 L2.0 OBSID 1342242772

1342242772 (1 60um/5o/o 1/3 "2)

Figure 202: 160 pm L2.0 map for OBSID 1342242772 with HPF radius 50, pixfrac 0.1 and output pixel size of
3”2. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.
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Figure 203: Noise determination for the 160 pm L2.0 map of OBSID 1342242772 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The
vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-

noise map histogram OBSID 1342242772 (160um)
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Figure 204: Histogram of the noise value distribution in the error map above the coverage threshold indicated in
the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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5.4 160 um: HPF radius 25, Pixfrac 0.1, Pixsize 4”8

5.4.1 L2.0 OBSID 1342242772

Figure 205: 160 pm L2.0 map for OBSID 1342242772 with HPF radius 25, pixfrac 0.1 and output pixel size of
4”8. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.
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Figure 206: Noise determination for the 160 pm L2.0 map of OBSID 1342242772 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The
vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-

noise map histogram OBSID 1342242772 (160um)

for coverage > 10.5 HPF=25, PixFrac=0.1, OutPix=4."8 |

mean = 0.761 mJy
6 [~ median = 0.763 mJy —

0 , , , ] , , , , ] , , , , ] ,
7.0x107* 7.5x107* 8.0x107*
noise per pixel [Jy]

Figure 207: Histogram of the noise value distribution in the error map above the coverage threshold indicated in
the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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5.4.2 L2.0 OBSID 1342242773

pixel

Figure 208: 160 pm L2.0 map for OBSID 1342242773 with HPF radius 25, pixfrac 0.1 and output pixel size of
4”8. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.
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Figure 209: Noise determination for the 160 pm L2.0 map of OBSID 1342242773 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The
vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-

noise map histogram OBSID 1342242773 (160um)

8 for coverage > 10.5 HPF=25, PixFrac=0.1, OutPix=4."8 ]
| meon = 0.756 mJy 7
median = 0.758 mJy ]
6 — p—
41 ] ! -
21 i I | il il _
0 . M M M B
6.5x107* 7.0x107* 7.5x107* 8.0x107*

noise per pixel [Jy]

Figure 210: Histogram of the noise value distribution in the error map above the coverage threshold indicated in
the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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5.4.3 L2.5 OBSIDs 1342242772+1342242773
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Figure 211: 160 um L2.5 combined map for OBSIDs 1342242772473 with HPF radius 25, pixfrac 0.1 and
output pixel size of 32. The two background fields for noise determination are outlined by the white boxes
and the respective ¢ is indicated.
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Figure 212: Noise determination for the 160 um coadded L2.5 map of OBSIDs 1342242772473 with the his-
togram method (only the flux distribution around the background level is shown). The red curve represents the
Gauss fit. The vertical red dashed line indicates the position of the average background level. The horizontal
red dotted line indicates the FWHM (= 2v2In 2 opist)-

n0|se map hlstogrom L2 5 1342242772+73 (160um)
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Figure 213: Histogram of the noise value distribution in the L2.5 error map above the coverage threshold
indicated in the plot (in black). Mean and median value of the distribution are given. The red dashed-dotted
line shows a reference histogram of the noise value distribution computed from the coverage map via Eqns. 3
and 2.
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5.5 160 um: HPF radius 25, Pixfrac 0.1, Pixsize 6”4

5.5.1 L2.0 OBSID 1342242772

1342242772 (160um/25/0.1/6."4)
\ | —

pixel

pixel

Figure 214: 160 pm L2.0 map for OBSID 1342242772 with HPF radius 25, pixfrac 0.1 and output pixel size of
6”4. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.
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Figure 215: Noise determination for the 160 pm L2.0 map of OBSID 1342242772 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The
vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-

noise map histogram OBSID 1342242772 (160um)
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Figure 216: Histogram of the noise value distribution in the error map above the coverage threshold indicated in
the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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5.5.2 L2.0 OBSID 1342242773
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Figure 217: 160 pm L2.0 map for OBSID 1342242773 with HPF radius 25, pixfrac 0.1 and output pixel size of
6”4. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.
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Figure 218: Noise determination for the 160 pm L2.0 map of OBSID 1342242773 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The
vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-

noise map histogram OBSID 1342242773 (160um
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Figure 219: Histogram of the noise value distribution in the error map above the coverage threshold indicated in
the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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Figure 220: 160 um L2.5 combined map for OBSIDs 1342242772473 with HPF radius 25, pixfrac 0.1 and
output pixel size of 6”4. The two background fields for noise determination are outlined by the white boxes
and the respective ¢ is indicated.



P Q CS Document: PICC-MA-TN-014
Date: June 22, 2018

Herschel Issue: Issue 2.0

Noise characterization of high-pass filtered mini-maps Page 171

qux h|stogrom L2 5 1342242772+73 (160um)

HPF 25 P|xFroc 0.1, Outan 6 4 for coveroge > 20.5

30

max coverage: 40.01

= 0.600+-0.036 mJy
25
20

15

10

-0.002 0.000 0.002
flux per pixel [Jy]

Figure 221: Noise determination for the 160 um coadded L2.5 map of OBSIDs 1342242772473 with the his-
togram method (only the flux distribution around the background level is shown). The red curve represents the
Gauss fit. The vertical red dashed line indicates the position of the average background level. The horizontal
red dotted line indicates the FWHM (= 2v2In 2 opist)-

noise map hlstogrom L2 5 1342242772+73 (160um)
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Figure 222: Histogram of the noise value distribution in the L2.5 error map above the coverage threshold
indicated in the plot (in black). Mean and median value of the distribution are given. The red dashed-dotted
line shows a reference histogram of the noise value distribution computed from the coverage map via Eqns. 3
and 2.
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Figure 223: 160 pm L2.0 map for OBSID 1342242773 with HPF radius 50, pixfrac 0.1 and output pixel size of
3”2. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.
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Figure 224: Noise determination for the 160 pm L2.0 map of OBSID 1342242773 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The

vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-

noise map histogram OBSID 1342242773 (160u )
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Figure 225: Histogram of the noise value distribution in the error map above the coverage threshold indicated in
the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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5.5.5 L2.5 OBSIDs 1342242772+1342242773
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Figure 226: 160 um L2.5 combined map for OBSIDs 1342242772473 with HPF radius 50, pixfrac 0.1 and
output pixel size of 32. The two background fields for noise determination are outlined by the white boxes
and the respective ¢ is indicated.
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Figure 227: Noise determination for the 160 um coadded L2.5 map of OBSIDs 1342242772473 with the his-
togram method (only the flux distribution around the background level is shown). The red curve represents the
Gauss fit. The vertical red dashed line indicates the position of the average background level. The horizontal
red dotted line indicates the FWHM (= 2v2In 2 opist)-

noise map histogram L2.5 1342242772+73 (160um)
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Figure 228: Histogram of the noise value distribution in the L2.5 error map above the coverage threshold
indicated in the plot (in black). Mean and median value of the distribution are given. The red dashed-dotted
line shows a reference histogram of the noise value distribution computed from the coverage map via Eqns. 3
and 2.
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5.6 160 um: HPF radius 25, Pixfrac 0.5, Pixsize 3”2

5.6.1 L2.0 OBSID 1342242772

1342242772 (160um/25/0.5/3."2)

Figure 229: 160 pm L2.0 map for OBSID 1342242772 with HPF radius 25, pixfrac 0.5 and output pixel size of
3”2. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.
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Figure 230: Noise determination for the 160 pm L2.0 map of OBSID 1342242772 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The
vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-

noise map histogram OBSID 1342242772 (160um)
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Figure 231: Histogram of the noise value distribution in the error map above the coverage threshold indicated in
the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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5.6.2 L2.0 OBSID 1342242773
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Figure 232: 160 pm L2.0 map for OBSID 1342242773 with HPF radius 25, pixfrac 0.5 and output pixel size of
3”2. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.
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Figure 233: Noise determination for the 160 pm L2.0 map of OBSID 1342242773 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The
vertical red dashed line indicates the position of the average background level. The horizontal red dotted line

indicates the FWHM (= 2v21n2 opist)-

noise map histogram OBSID 1342242772 (160um)
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Figure 234: Histogram of the noise value distribution in the error map above the coverage threshold indicated in
the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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Figure 235: 160 um L2.5 combined map for OBSIDs 1342242772473 with HPF radius 25, pixfrac 0.5 and
output pixel size of 32. The two background fields for noise determination are outlined by the white boxes
and the respective ¢ is indicated.
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Figure 236:
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Noise determination for the 160 pm coadded L2.5 map of OBSIDs 1342242772+73 with the his-

togram method (only the flux distribution around the background level is shown). The red curve represents the
Gauss fit. The vertical red dashed line indicates the position of the average background level. The horizontal
red dotted line indicates the FWHM (= 2v2In 2 opist)-
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Figure 237:
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Histogram of the noise value distribution in the L2.5 error map above the coverage threshold

indicated in the plot (in black). Mean and median value of the distribution are given. The red dashed-dotted
line shows a reference histogram of the noise value distribution computed from the coverage map via Eqns. 3

and 2.
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5.7 160 um: HPF radius 25, Pixfrac 1.0, Pixsize 2”1

5.7.1 L2.0 OBSID 1342242772
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Figure 238: 160 pm L2.0 map for OBSID 1342242772 with HPF radius 25, pixfrac 1.0 and output pixel size of
2”71 (SPG product parameter set). The two background fields for noise determination are outlined by the white
boxes and the respective o is indicated.



P Q CS Document: PICC-MA-TN-014
Date: June 22, 2018

Herschel Issue: Issue 2.0

Noise characterization of high-pass filtered mini-maps Page 183

flux histogram OBSID 1342242772 (160um)
e . O B B B

100 [~ HPF=25, PixFrac=1.0, OutPix=2."1 for coverage > 1050.
L max coverage: 1970. 4
- o = 0.117+-0.002 mJy T
80
60
40
20
Ok

flux per pixel [Jy]

Figure 239: Noise determination for the 160 pm L2.0 map of OBSID 1342242772 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The

vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v2In2 opst).

For this map parameter combination no error map analysis was done.
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Figure 240: 160 pm L2.0 map for OBSID 1342242773 with HPF radius 25, pixfrac 1.0 and output pixel size of
2"1. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.
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Figure 241: Noise determination for the 160 pm L2.0 map of OBSID 1342242773 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The
vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-

For this map parameter combination no error map analysis was done.



P Q CS Document: PICC-MA-TN-014
Date: June 22, 2018

Herschel Issue: Issue 2.0

Noise characterization of high-pass filtered mini-maps Page 186
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Figure 242: 160 um L2.5 combined map for OBSIDs 1342242772473 with HPF radius 25, pixfrac 1.0 and
output pixel size of 2”1 (SPG product parameter set). The two background fields for noise determination are
outlined by the white boxes and the respective ¢ is indicated.
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Figure 243: Noise determination for the 160 pm coadded L2.5 map of OBSIDs 1342242772473 with the his-
togram method (only the flux distribution around the background level is shown). The red curve represents the
Gauss fit. The vertical red dashed line indicates the position of the average background level. The horizontal
red dotted line indicates the FWHM (= 2v2In2 opist).

For this map parameter combination no error map analysis was done.
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Figure 244: 160 pm L2.0 map for OBSID 1342242772 with HPF radius 25, pixfrac 1.0 and output pixel size of
3”2. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.
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Figure 245: Noise determination for the 160 pm L2.0 map of OBSID 1342242772 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The
vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-
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Figure 246: Histogram of the noise value distribution in the error map above the coverage threshold indicated in
the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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Figure 247: 160 pm L2.0 map for OBSID 1342242773 with HPF radius 25, pixfrac 1.0 and output pixel size of
3”2. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.
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Figure 248: Noise determination for the 160 pm L2.0 map of OBSID 1342242773 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The
vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-
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Figure 249: Histogram of the noise value distribution in the error map above the coverage threshold indicated in
the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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Figure 250: 160 um L2.5 combined map for OBSIDs 1342242772473 with HPF radius 25, pixfrac 1.0 and
output pixel size of 32. The two background fields for noise determination are outlined by the white boxes
and the respective ¢ is indicated.
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Figure 251: Noise determination for the 160 um coadded L2.5 map of OBSIDs 1342242772473 with the his-
togram method (only the flux distribution around the background level is shown). The red curve represents the
Gauss fit. The vertical red dashed line indicates the position of the average background level. The horizontal
red dotted line indicates the FWHM (= 2v2In 2 opist)-
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Figure 252: Histogram of the noise value distribution in the L2.5 error map above the coverage threshold
indicated in the plot (in black). Mean and median value of the distribution are given. The red dashed-dotted
line shows a reference histogram of the noise value distribution computed from the coverage map via Eqns. 3
and 2.
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Figure 253: 160 pm L2.0 map for OBSID 1342242772 with HPF radius 50, pixfrac 1.0 and output pixel size of
3”2. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.
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Figure 254: Noise determination for the 160 pm L2.0 map of OBSID 1342242772 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The
vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-

~—

noise map histogram OBSID 1342242772 (160um
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Figure 255: Histogram of the noise value distribution in the error map above the coverage threshold indicated in
the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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5.9.2 L2.0 OBSID 1342242773

pixel

pixel

Figure 256: 160 pm L2.0 map for OBSID 1342242773 with HPF radius 50, pixfrac 1.0 and output pixel size of
3”2. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.
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Figure 257: Noise determination for the 160 pm L2.0 map of OBSID 1342242773 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The
vertical red dashed line indicates the position of the average background level. The horizontal red dotted line

indicates the FWHM (=
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Figure 258: Histogram of the noise value distribution in the error map above the coverage threshold indicated in
the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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5.9.3 L2.5 OBSIDs 1342242772+1342242773
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Figure 259: 160 um L2.5 combined map for OBSIDs 1342242772473 with HPF radius 50, pixfrac 1.0 and
output pixel size of 32. The two background fields for noise determination are outlined by the white boxes
and the respective ¢ is indicated.



P Q CS Document: PICC-MA-TN-014

Date: June 22, 2018
Herschel Issue: Issue 2.0
Noise characterization of high-pass filtered mini-maps Page 199

I HPF 50 PixFrac=1.0, OutPlx 3 2 for coveroge > 2050
| maox coverage: 4014 1
60 o = 0.191+-0.009 mJy _|
40~
20
Okl . N A N B R
-0.0010 —0.0005 0.0000 0.0005 0.0010

qux h|stogrom L2 5 1342242772+73 (160um)

flux per pixel [Jy]

Figure 260: Noise determination for the 160 um coadded L2.5 map of OBSIDs 1342242772473 with the his-
togram method (only the flux distribution around the background level is shown). The red curve represents the
Gauss fit. The vertical red dashed line indicates the position of the average background level. The horizontal

red dotted line indicates the FWHM (=

2v/21In2 opist)-

noise map histogram L2.5 1342242772+73 (160um)
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Figure 261:
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Histogram of the noise value distribution in the L2.5 error map above the coverage threshold

indicated in the plot (in black). Mean and median value of the distribution are given. The red dashed-dotted
line shows a reference histogram of the noise value distribution computed from the coverage map via Eqns. 3

and 2.
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5.10 160 um: HPF radius 25, Pixfrac 1.0, Pixsize 4”8
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Figure 262: 160 um L2.0 map for OBSID 1342242772 with HPF radius 25, pixfrac 1.0 and output pixel size of
4”8. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.



P Q CS Document: PICC-MA-TN-014
Date: June 22, 2018

Herschel Issue: Issue 2.0

Noise characterization of high-pass filtered mini-maps Page 201
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Figure 263: Noise determination for the 160 pm L2.0 map of OBSID 1342242772 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The
vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-

noise map histogram OBSID 1342242772 (160um)
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Figure 264: Histogram of the noise value distribution in the error map above the coverage threshold indicated in
the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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5.10.2 L2.0 OBSID 1342242773

1342242773 (160um/25/1.0/4."8)

pixel

pixel

Figure 265: 160 pm L2.0 map for OBSID 1342242773 with HPF radius 25, pixfrac 1.0 and output pixel size of
4”8. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.
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Figure 266: Noise determination for the 160 pm L2.0 map of OBSID 1342242773 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The

vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-

n0|se map hlstogrom OBSID 1342242773 (160um)
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Figure 267: Histogram of the noise value distribution in the error map above the coverage threshold indicated in
the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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5.10.3 L 2.5 OBSIDs 134224277241342242773
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Figure 268: 160 um L2.5 combined map for OBSIDs 1342242772473 with HPF radius 25, pixfrac 1.0 and
output pixel size of 48. The two background fields for noise determination are outlined by the white boxes
and the respective o is indicated.



PACS

Document:

PICC-MA-TN-014

Date: June 22, 2018
Herschel Issue: Issue 2.0
Noise characterization of high-pass filtered mini-maps Page 205

qux h|stogrom L2.5 1342242772+73 (160um)

HPF= 25 PixFrac= 10 OutPix=4" 8

for coveroge > 2050
max coverage: 4003
= 0.344+-0.018 mJy

30

10

20F

|||||

-0.002

Figure 269:
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Noise determination for the 160 pm coadded L2.5 map of OBSIDs 1342242772+73 with the his-

togram method (only the flux distribution around the background level is shown). The red curve represents the
Gauss fit. The vertical red dashed line indicates the position of the average background level. The horizontal

red dotted line indicates the FWHM (=
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Figure 270:

noise per pixel [Jy]

Histogram of the noise value distribution in the L2.5 error map above the coverage threshold

indicated in the plot (in black). Mean and median value of the distribution are given. The red dashed-dotted
line shows a reference histogram of the noise value distribution computed from the coverage map via Eqns. 3

and 2.
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5.11 160 um: HPF radius 25, Pixfrac 1.0, Pixsize 6”4
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Figure 271: 160 pm L2.0 map for OBSID 1342242772 with HPF radius 25, pixfrac 1.0 and output pixel size of
6”4. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.
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Figure 272: Noise determination for the 160 pm L2.0 map of OBSID 1342242772 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The
vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-

noise map histogram OBSID 1342242772 (160um

for coverage > 1050. HPF=25, PixFrac=1.0, OutPix=6."4
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Figure 273: Histogram of the noise value distribution in the error map above the coverage threshold indicated in
the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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Figure 274: 160 pm L2.0 map for OBSID 1342242773 with HPF radius 25, pixfrac 1.0 and output pixel size of
6”4. The two background fields for noise determination are outlined by the white boxes and the respective o is
indicated.
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Figure 275: Noise determination for the 160 pm L2.0 map of OBSID 1342242773 with the histogram method
(only the flux distribution around the background level is shown). The red curve represents the Gauss fit. The
vertical red dashed line indicates the position of the average background level. The horizontal red dotted line
indicates the FWHM (= 2v21n2 opist)-

noise map histogram OBSID 1342242773 (160um
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Figure 276: Histogram of the noise value distribution in the error map above the coverage threshold indicated in
the plot. Mean and median value of the distribution are given. The red dotted line shows a reference histogram
of the noise value distribution computed from the coverage map via Eqns. 3 and 2.
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5.11.3 L2.5 OBSIDs 1342242772+1342242773
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Figure 277: 160 um L2.5 combined map for OBSIDs 1342242772473 with HPF radius 25, pixfrac 1.0 and
output pixel size of 6”4. The two background fields for noise determination are outlined by the white boxes
and the respective ¢ is indicated.
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Figure 278: Noise determination for the 160 um coadded L2.5 map of OBSIDs 1342242772473 with the his-
togram method (only the flux distribution around the background level is shown). The red curve represents the
Gauss fit. The vertical red dashed line indicates the position of the average background level. The horizontal
red dotted line indicates the FWHM (= 2v2In 2 opist)-

n0|se map hlstogrom L2 5 1342242772+73 (160um)
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Figure 279: Histogram of the noise value distribution in the L2.5 error map above the coverage threshold
indicated in the plot (in black). Mean and median value of the distribution are given. The red dashed-dotted
line shows a reference histogram of the noise value distribution computed from the coverage map via Eqns. 3
and 2.
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6 Results for 70 um maps

6.1 Measurement of flux standard deviation in source-free areas
Table 4 lists the measured noise of the background as determined in two source-free areas per map.

Table 4: Measurement of flux standard deviation at 70 um in source-free areas for the L2.0 products,
1Ds 1342242772 and 1342242773 and the co-added L2.5 product. The position of the boxes is indicated in
Figs. 7 through 73. Note, that the cut levels for all 70um map displays are identical. The map parameter
combination high-lighted in bold face is used in the Standard Product Generation (SPG). The map parameter
combination in italics was typical for the PACS photometric flux calibration analysis.

HPF /pixfrac/outpix | box size L2.0 ID 1342242772 L2.0 ID 1342242773 L2.5 ID 1342242772473
Obox1 Obox2 Omean Obox1 Obox2 Omean Obox1 Obox2 Omean

(pixels) | (mJy) | (mJy) | (mly) | (mJy) | (mly) | (mJy) | (m]y) | (my) | (m]y)

15 /0.1 /1”1 88x44 0.120 | 0.124 | 0.122 | 0.122 | 0.120 | 0.121 | 0.064 | 0.068 | 0.066
15 /0.1 /176 61x31 0.186 | 0.189 | 0.188 | 0.183 | 0.184 | 0.184 | 0.106 | 0.109 | 0.107
30 /0.1/1"6 61x31 0.200 | 0.200 | 0.200 | 0.192 | 0.192 | 0.192 | 0.111 | 0.116 | 0.114
15 /0.1 /274 41x21 0.296 | 0.317 | 0.306 | 0.301 | 0.320 | 0.310 | 0.175 | 0.190 | 0.183
15 /0.1 /372 31x16 0.441 0.465 | 0.453 | 0.431 | 0.466 | 0.449 | 0.230 | 0.253 | 0.241
15/05 /17 61x31 0.146 | 0.152 | 0.149 | 0.145 | 0.147 | 0.146 | 0.089 | 0.093 | 0.091
15/1.0/1"1 88x44 | 0.054 | 0.057 | 0.056 | 0.054 | 0.054 | 0.054 | 0.036 | 0.039 | 0.038
15/1.0/ 176 61x31 0.109 | 0.116 | 0.112 | 0.107 | 0.110 | 0.109 | 0.072 | 0.076 | 0.074
30 /1.0/1"6 61x31 0.120 | 0.122 | 0.121 | 0.117 | 0.116 | 0.116 | 0.076 | 0.082 | 0.079
15 /1.0 /274 41x21 0.224 | 0.238 | 0.231 | 0.222 | 0.233 | 0.227 | 0.147 | 0.154 | 0.149
15 /1.0 /372 31x16 0.356 | 0.385 | 0.371 | 0.360 | 0.383 | 0.371 | 0.212 | 0.232 | 0.222

There is a systematic variation of the measured noise in the image maps depending on the selection of the
mapping parameters:

1) For identical pizfrac and outpiz the noise increases with increasing HPF due to less good suppression of
the 1/f-noise.

2) For identical HPF and outpiz the noise decreases with increasing pizfrac, which is due to the drop size
covering more output pixels and hence correlating the noise in a pixel cluster.

3) The noise increases with increasing outpiz size, because there is more flux in each output pixel and hence
also the amplitude increases. However, if the noise inside a standard photometry measurement aperture
is considered (Gaperture = v/Noutpixinaper X Opix), then these noise values are much more similar for the
same HPF /pixfrac combination, as shown in Table 5. But there is the trend, that they are larger the
larger the outpix sizes. This is, however, an effect of not yet corrected correlated noise, cf. Sect. 6.7.
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Table 5: Noise per measurement aperture operture at 70 um derived from the noise per pixel opix according to
Taperture = v/ Noutpixinaper X Opix)- Noutpixinaper 1as been calculated for an aperture radius of 576. Note, these
noise values are not yet corrected for correlated noise effects (cf. Table 11).

HPF/pixfrac/outpix Opix Noutpixinaper Oaperture
(mJy/pix) (mJy)
15 / 0.1 / 1" 0.122 81.4 1.10
15 / 0.1 / 176 0.186 38.5 1.15
30 / 0.1 / 176 0.196 38.5 1.22
15 / 0.1 / 204 0.308 17.1 1.27
15 / 0.1 / 372 0.451 9.6 1.40
15 /05 / 176 0.148 38.5 0.92
15 / 1.0 / 171 0.055 81.4 0.50
15 / 1.0 / 176 0.111 38.5 0.69
30 /1.0 / 176 0.119 38.5 0.74
15 / 1.0 / 204 0.229 17.1 0.95
15 / 1.0 / 372 0.371 9.6 1.15
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6.2 Measurement of flux standard deviation by histogram method

Table 6 lists the noise values in the image maps determined with the histogram and Gauss fit method, including
the uncertainty of the fit.

Table 6: Measurement of flux standard deviation at 70 pm with the histogram method for the L2.0 products,
IDs 1342242772 and 1342242773 and the co-added L2.5 product. The coverage threshold used to determine op;st
and the maximum coverage for each map are listed. The map parameter combination high-lighted in bold face
is used in the Standard Product Generation (SPG). The map parameter combination in italics was typical for
the PACS photometric flux calibration analysis.

HPF /pixfrac/outpix 1.2.0 ID 1342242772 L.2.0 ID 1342242773 L2.5 1D 1342242772+73

Ohist coverage | COVerpyax Ohist coverage | COVerpyax Ohist coverage | COVeTrpmax
(mJy) > (mJy) > (mJy) >

15 /0.1 /171 0.123 10 19.96 0.122 10 20.70 0.066 20 39.41
+0.003 40.002 40.001

15 /0.1 /16 0.185 10 19.84 0.185 10 19.36 0.109 20 39.02
4+0.003 40.004 +0.002

30 /0.1 /1”6 0.194 10 19.84 0.186 10 19.36 0.117 20 38.63
4+0.005 40.004 4+0.002

15 /0.1 /274 0.306 10 19.42 0.306 10 19.78 0.178 20 38.37
40.007 +0.007 +0.003

15/ 0.1/ 32 0.448 10 19.02 0.441 10 19.07 0.228 20 37.85
+0.013 4+0.013 +0.006

15 /0.5 / 176 0.153 240 476.7 0.147 240 476.6 0.091 480 948.6
40.003 40.003 +0.002

15 /0.1 /1"1 0.056 950 1897 0.055 950 1901 0.038 1900 3787
+0.001 4+0.001 4+0.001

15 /1.0 /176 0.112 950 1894 0.107 950 1894 0.074 1900 3782
+0.002 +0.002 +0.001

30 /1.0 /176 0.123 950 1894 0.109 950 1894 0.078 1900 3782
+0.002 +0.002 +0.002

15 /1.0 / 274 0.234 950 1893 0.229 950 1892 0.145 1900 3778
4+0.006 4+0.005 +0.004

15 /1.0 / 32 0.363 950 1891 0.374 950 1889 0.216 1900 3775
+0.018 +0.014 +0.007

The derived noise values in Table 6 are quite similar to the values found for the source free areas, cf. Table 4,
which indicates that the coverage range of the source free areas is above the threshold used for the histogram
method. This is indeed the case as exemplarily shown in Fig. 280 for the SPG mapping parameter combination
15 / 0.1 / 176. Therefore, a consistent behaviour as described in Sect. 6.1 is found.
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Figure 280: Histogram of the distribution of coverage for the 1.2.5 product with the SPG mapping parameter
combination 15 / 0.1 / 176 (black, all values below a coverage value of 3.0 are cut). The red dashed line
indicates the coverage threshold used in the noise analysis. The dark blue and violet histograms give the
coverage distribution inside the source-free noise measurement areas 1 and 2, respectively. The corresponding
image map is shown in Fig. 13.
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6.3 Ratio of L2.5 to L2.0 noise

Table 7 lists the noise ratio <histl25 derived from Table 6. For a perfect square root scaling with time a ratio

OhistL2

of 0.707 (%) would be expected. The results show that the noise of the L2.5 product can be better by 5 —
27%. This indicates that the "mosaic” task, which generates the L2.5 product out of the two L2.0 products,
introduces some additional noise correlation, depending on the map parameter combination: The largest noise
reduction in L2.5 maps relative to the L2 maps is for the small pixfrac 0.1. Maps with drop sizes equal to the
native pixel size (pixfrac = 1.0) and small output pixel size are close to the expected ratio of 0.707. Fig. 281
provides an overview.

Table 7: Noise ratio of opistro.5 t0 ohistre - The expected ratio for square root scaling of time would be 0.707.
The map parameter combination high-lighted in bold face is used in the Standard Product Generation (SPG).
The map parameter combination in italics was typical for the PACS photometric flux calibration analysis.

HPF /pixfrac/outpix | Zhistzs
15 /0.1 /171 0.539
15 / 0.1 / 176 0.589
30/ 01/ 176 0.616
15 / 0.1 / 24 0.582
15/0.1/ 39 0.513
15 /0.5 / 176 0.607
15/ 0.1 /]’,’1 0.685
157 1.0 / 176 0.676
30 / 1.0 / 176 0.672
15 /1.0 / 274 0.626
15 /1.0 / 372 0.586
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Noise scaling for 70um composite maps
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Figure 281: Ratio of L2 to L.2.5 (composite of two L2 maps, hence double integration time) noise depending

on the mapping parameters. The dotted orange line is the —=-ratio.
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6.4 Noise of the associated error maps

In Figs. 9 through 75 the noise histograms of the error maps above the identical coverage threshold as used
for the histogram method on the image maps are shown (Note: No error map analysis was done for the map
parameter combinations 15 / 0.1 / 1”1 and 15 / 1.0 / 1”1). Note, that these noise values contain already the
correction of correlated noise.

For a verification of the implementation, the histogram was also derived using the coverage map information
and applying Eqns. 3 and 2 (displayed by red dotted lines for L2.0 or dashed-dotted lines for L2.5 maps). For
the L2.0 products, there is hardly any difference between the two distributions, while for the L2.5 products
some small shift can occur. The modifications of the errors are negligible.

Table 8 lists the mean values of the noise above the coverage threshold as given by the associated error maps.

error

: . . . g &rro -
Note, that these values contain already the correction for correlated noise. The ratios —2sapl22 are all very close

) meanL2.0

to 7

Table 8: Mean ogtor, of the error maps at 70 pm associated with the L2.0 products, IDs 1342242772 and
1342242773, and the L2.5 product. Note that these values contain already the correction of correlated noise.

The respective coverage thresholds used for each map are listed. The map parameter combination high-lighted
in bold face is used in the Standard Product Generation (SPG).

HPF /pixfrac/outpix L2.0 ID 1342242772 | L2.0 ID 1342242773 L2.5 1342242772473

coverage ooy oo coverage ooy

> (mJy) (mJy) > (mJy)

15 /0.1 /176 10 0.290 0.290 20 0.205
30/01/1" 10 0.342 0.341 20 0.241
15 /0.1 /274 10 0.387 0.386 20 0.273
15 /0.1 /372 10 0.556 0.556 20 0.393
15/05 /17 240 0.259 0.259 480 0.183
15/1.0/176 950 0.249 0.249 1900 0.176
30/10/1" 950 0.299 0.299 1900 0.211
15 /1.0 /274 950 0.339 0.339 1900 0.239
15 /1.0 /372 950 0.469 0.469 1900 0.331
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6.5 Comparison of the L2.0 product image noise with the noise of the associated
error maps

Table 9 provides the noise values based on the histogram method and the Gauss fit and derives the noise
corrected for correlated noise effects, ocorr, by multiplying with the f-factor (Eq. 2). These noise values are

gerror

compared with the corresponding mean values from the associated error maps. The ratio Zmean gcatters around
1 within <20%. Hence the error maps, building on a statistical knowledge of the noise behav1our in homogeneous
deep field maps, are an adequate overall representation of noise in 70 um PACS maps, in particular also for the
mini-maps analysed in this study.

Table 9: Comparison of the mean flux standard deviation at 70 um for the L.2.0 products, IDs 1342242772 and
1342242773, from Table 6 and corrected for correlated noise effects, with the mean of the error maps associated
with the product. The correlated noise factor f and the coverage thresholds used for each map are listed. The
map parameter combination high-lighted in bold face is used in the Standard Product Generation (SPG).

HPF /pixfrac/outpix L2.0 ID 1342242772 L2.0 ID 1342242773
coverage f Ohist Ocorr Omean % Thist Tcorr Onean %
> (mdy) | (mJy) | (mJy) (mdy) | (mJy) | (mJy)

15 /0.1 /176 10 1.386 | 0.185 0.256 0.290 1.13 0.185 0.256 0.290 1.13
30 / 0.1 / 176 10 1.536 | 0.194 0.298 0.341 1.14 0.186 0.286 0.341 1.19
15 /0.1 /274 10 1.304 | 0.306 | 0.399 | 0.387 0.97 0.306 | 0.399 | 0.386 0.97
15 /0.1 /3”2 10 1.176 | 0.448 | 0.527 | 0.556 1.06 0.441 0.519 | 0.556 1.07
15/05 /176 240 1.897 | 0.153 | 0.290 | 0.259 0.89 0.147 | 0.279 | 0.259 0.93
15/1.0/ 1" 950 2.342 | 0.112 0.264 0.249 0.94 0.107 0.251 0.249 0.99
30/1.0/ 1" 950 2.600 | 0.123 0.320 0.299 0.93 0.109 0.283 0.299 1.06
15 /1.0 /274 950 1.641 | 0.234 | 0.384 | 0.339 0.88 0.229 | 0.376 | 0.339 0.90
15 /1.0 /372 950 1.512 | 0.363 | 0.549 | 0.469 0.85 0.374 | 0.566 | 0.469 0.83

Fig. 282 presents a graphical overview of the results in Table 9. The error map noise tends to be similar or
larger wrt. the image noise for small pixfracs (0.1), and similar or smaller wrt. the image noise for large pixfracs
(1.0).
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Error map verification for 70um L2.0 mini—maps
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Figure 282: Ratio of mean noise determined from the error maps and image noise derived by the histogram
method depending on pixfrac, hpfrad and output pixel size.
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6.6 Comparison of the L2.5 product image noise with the noise of the associated
error maps

Table 10 provides the corresponding information for the L2.5 products. Since we noted in Sect. 6.3 that the
"mosaic” task introduces additional noise correlation, we define an additional correlated noise correction factor

0.707
fmosaicLQ.E’) = OhistL2.s
OhistL2

error

with the ratios % from Table 7. Again the ratio % scatters around 1 within <20% and the ratios
for a certain map parameter combination are quite similar for the L.2.5 and L2.0 products when comparing
with Table 9. If we omitted the correction factor fiosaicr2.5, then there would be a systematic shift by about
+20%-30% for the ratio.

Table 10: Comparison of the mean flux standard deviation at 70 um for the co-added L2.5 products,
IDs 1342242772473, from Table 6 and corrected for correlated noise effects, with the mean of the error maps
associated with the product. The correlated noise factor f, the "mosaic” task correlated noise factor fiosaicr2.5
and the coverage thresholds used for each map are listed. The map parameter combination high-lighted in bold
face is used in the Standard Product Generation (SPG).

HPF /pixfrac/outpix 1.2.5 1D 1342242772+73
coverage | | fuosaicL2s | Onist | Ocorr | Opmean | 22
> (mJy) | (mJy) | (mJy)

15 /0.1 /176 20 1.386 1.200 0.109 | 0.181 0.205 1.13
30/01/17 20 1.536 1.148 0.117 | 0.206 | 0.241 1.17
15 /0.1 /274 20 1.304 1.215 0.178 | 0.282 | 0.273 0.97
15 /0.1 /372 20 1.176 1.378 0.228 | 0.370 | 0.393 1.06
15/05 /176 480 1.897 1.165 0.091 0.201 0.183 0.91
15 /1.0 /176 1900 | 2.342 | 1.046 0.074 | 0.181 | 0.176 | 0.97
30/10/ 1% 1900 2.600 1.052 0.078 | 0.213 | 0.211 0.99
15 /1.0 / 274 1900 1.641 1.129 0.145 | 0.269 | 0.239 0.89
15/ 1.0/ 372 1900 1.512 1.207 0.216 | 0.394 | 0.331 0.84
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6.7 Final photometric noise values of L2.0 products corrected for correlation ef-
fects

In Table 11 the final photometric noise values corrected for correlation effects have been calculated for the
different mapping parameters. Input values as opix were the averaged opist values of the two L2.0 products for
OBSIDs 1342242772 and 1342242773. After calculating the noise inside the photometric aperture and correcting
it for correlated noise effects, the final noise values are quite homogeneous for the same high pass filter width:
weighted mean values (uncertainties with 3 decimal places were used as weight) are 1.63+0.02 mJy for HPF =
15 and 1.85+0.03 mJy for HPF = 30, whereby the softer high pass filter width (30) gives a slightly higher final
noise.

Table 11: Noise per measurement aperture Gaperture,corr at 70 pm (aperture radius of 576) corrected for noise
correlation effects by the f-factor. The map parameter combination high-lighted in bold face is used in the
Standard Product Generation (SPG). The map parameter combination in italics was typical for the PACS
photometric flux calibration analysis.

HPF/PinraC/OutpiX Opix Noutpixinapcr Oaperture f Oaperture,corr
(mJy/pix) (mJy) (mJy)
15/0.1 /1”1 0.12340.001 81.4 1.114+0.01 | 1.470 1.63£0.01
15 /0.1 /176 0.185£0.004 38.5 1.15+0.02 | 1.386 | 1.5940.03
30/01/1" 0.190£0.005 38.5 1.18+0.03 | 1.536 | 1.8140.05
15 /0.1 /274 0.306£0.007 17.1 1.27£0.03 | 1.304 | 1.66+0.04
15 /0.1 /372 0.445£0.013 9.6 1.38+0.04 | 1.176 | 1.62+0.05
15/05 /17 0.150+0.003 38.5 0.93+£0.02 | 1.897 | 1.76£0.04
15/1.0/1"1 0.05640.001 81.4 0.514+0.01 | 3.127 1.5840.03
15/1.0/176 0.110£0.002 38.5 0.68+0.01 | 2.342 | 1.59£0.03
30/10/1" 0.116=£0.002 38.5 0.72+0.01 | 2.600 | 1.87£0.03
15 /1.0 /274 0.232+0.006 17.1 0.96+0.02 | 1.641 1.57£0.04
15/1.0/ 372 0.369+0.016 9.6 1.144+0.05 | 1.512 | 1.7240.08
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6.8 Final photometric noise values of L2.5 products corrected for correlation ef-
fects

In Table 12 the final photometric noise corrected for correlation effects of the co-added maps has been calculated
for the different mapping parameters. We have used an adapted correction factor fro5 = f X fiosaicLo.5, with £
being the standard correlated noise correction factor from Table 3 and fosaicr2.5 as defined in Sect. 6.6. Input
values as opix were the oy values of the L2.5 products for OBSIDs 13422427724-73. After calculating the noise
inside the photometric aperture and correcting it for correlated noise effects, the final noise values are quite
homogeneous for the same high pass filter width: weighted mean values (uncertainties with 3 decimal places
were used as weight) are 1.17£0.02mJy for HPF = 15 and 1.2940.02mJy for HPF = 30, whereby the softer
high pass filter width (30) gives a slightly higher final noise.

Table 12: Noise per measurement aperture Gaperture,corr at 70 um (aperture radius of 5”6) corrected for noise
correlation effects by the fr s 5-factor for the co-added maps. The map parameter combination high-lighted in
bold face is used in the Standard Product Generation (SPG). The map parameter combination in italics was
typical for the PACS photometric flux calibration analysis.

HPF/pinrac/outpiX Opix Noutpixinaper Oaperture fL2.5 Oaperture,corr
(mJy/pix) (mJy) (mJy)
15/0.1 /171 0.066£0.001 81.4 0.60£0.01 | 1.929 | 1.15+0.02
15 /0.1 /176 0.109+0.002 38.5 0.68+£0.01 | 1.663 1.12+0.02
30/01/17 0.117£0.002 38.5 0.73£0.01 | 1.763 | 1.28%+0.02
15 /0.1 /274 0.178+0.003 17.1 0.74+0.01 | 1.584 | 1.17£0.02
15 /0.1 /372 0.228+0.006 9.6 0.71£0.02 | 1.621 1.15£0.03
15/05 /17 0.091£0.002 38.5 0.56+0.01 | 2.210 | 1.25£0.03
15/10/1"1 0.038+0.001 81.4 0.34+0.01 | 3.227 1.11+0.03
15/1.0/ 1" 0.074=£0.001 38.5 0.46+0.01 | 2.728 1.25+0.02
30/10/17 0.078=+0.002 38.5 0.48+0.01 | 2.735 | 1.32+0.03
15 /1.0 /274 0.145£0.004 17.1 0.60+0.02 | 1.853 | 1.11£0.03
15 /1.0 /372 0.216£0.007 9.6 0.67£0.02 | 1.825 | 1.22£0.04
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7 Results for 100 pm maps

7.1 Measurement of flux standard deviation in source-free areas

Table 13 lists the measured noise of the background as determined in two source-free areas per map.

Table 13: Measurement of flux standard deviation at 100 um in source-free areas for the L2.0 products,
1Ds 1342242770 and 1342242771 and the co-added L2.5 product. The position of the boxes is indicated in
Figs. 100 through 166. Note, that the cut levels for all 100pm map displays are identical. The map parameter
combination high-lighted in bold face is used in the Standard Product Generation (SPG). The map parameter
combination in italics was typical for the PACS photometric flux calibration analysis.

HPF /pixfrac/outpix | box size L2.0 ID 1342242770 L2.0 ID 1342242771 L2.5 ID 1342242770+71
Obox1 Obox2 Omean Obox1 Obox2 Omean Obox1 Obox2 Omean

(pixels) | (mJy) | (mJy) | (mly) | (mJy) | (mly) | (mJy) | (m]y) | (my) | (m]y)

15/0.1 /1”4 70x 35 0.150 | 0.160 | 0.155 | 0.153 | 0.152 | 0.153 | 0.071 | 0.076 | 0.074
15 /0.1 /176 61x31 0.172 | 0.187 | 0.179 | 0.177 | 0.178 | 0.178 | 0.091 | 0.099 | 0.095
30 /0.1/1"6 61x31 0.184 | 0.199 | 0.192 | 0.189 | 0.190 | 0.190 | 0.097 | 0.105 | 0.101
15 /0.1 /274 41x21 0.293 | 0.293 | 0.293 | 0.287 | 0.291 | 0.289 | 0.154 | 0.166 | 0.160
15 /0.1 /372 31x16 0.420 | 0.428 | 0.424 | 0.422 | 0.411 | 0.417 | 0.212 | 0.214 | 0.216
15/05 /17 61x31 0.136 | 0.144 | 0.140 | 0.138 | 0.139 | 0.138 | 0.077 | 0.082 | 0.079
15/1.0/14 70x35 0.079 | 0.081 | 0.080 | 0.079 | 0.080 | 0.079 | 0.049 | 0.050 | 0.049
15/1.0/ 176 61x31 0.101 | 0.103 | 0.102 | 0.101 | 0.102 | 0.101 | 0.062 | 0.064 | 0.063
30 /1.0/1"6 61x31 0.109 | 0.114 | 0.111 | 0.109 | 0.109 | 0.109 | 0.067 | 0.068 | 0.068
15 /1.0 /274 41x21 0.208 | 0.209 | 0.208 | 0.207 | 0.210 | 0.208 | 0.121 | 0.125 | 0.123
15 /1.0 /372 31x16 0.330 | 0.337 | 0.334 | 0.336 | 0.326 | 0.331 | 0.178 | 0.180 | 0.179

There is a systematic variation of the measured noise in the image maps depending on the selection of the
mapping parameters:

1) For identical pizfrac and outpiz the noise increases with increasing HPF due to less good suppression of
the 1/f-noise.

2) For identical HPF and outpiz the noise decreases with increasing pizfrac, which is due to the drop size
covering more output pixels and hence correlating the noise in a pixel cluster.

3) The noise increases with increasing outpiz size, because there is more flux in each output pixel and hence
also the amplitude increases. However, if the noise inside a standard photometry measurement aperture
is considered (Gaperture = v/Noutpixinaper X Opix), then these noise values are much more similar for the
same HPF /pixfrac combination, as shown in Table 14. But there is the trend, that they are larger the
larger the outpix sizes. This is, however, an effect of not yet corrected correlated noise, cf. Sect. 7.7.
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Table 14: Noise per measurement aperture daperture at 100 pm derived from the noise per pixel opix according
t0 Taperture = v/ Noutpixinaper X Tpix)- Noutpixinaper 1as been calculated for an aperture radius of 6”8. Note, these
noise values are not yet corrected for correlated noise effects (cf. Table 20).

HPF/PinTaC/OUtPiX Opix Noutpixinaper Oaperture
(mJy/pix) (mJy)
15 / 0.1 / 174 0.154 74.1 1.33
15 / 0.1 / 176 0.179 56.7 1.35
30 / 0.1 / 176 0.191 56.7 1.44
15 / 0.1 / 204 0.291 25.2 1.46
15 / 0.1 / 372 0.421 14.2 1.59
15 /05 /176 0.139 56.7 1.05
15 / 1.0 / 174 0.080 74.1 0.69
15 / 1.0 / 176 0.102 56.7 0.77
30 /1.0 / 176 0.110 56.7 0.83
15 / 1.0 / 204 0.208 25.2 1.04
15 / 1.0 / 372 0.333 14.2 1.25
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7.2 Measurement of flux standard deviation by histogram method

Table 15 lists the noise values in the image maps determined with the histogram and Gauss fit method, including
the uncertainty of the fit.

Table 15: Measurement of flux standard deviation at 100 pm with the histogram method for the L2.0 products,
IDs 1342242770 and 1342242771 and the co-added L2.5 product. The coverage threshold used to determine st
and the maximum coverage for each map are listed. The map parameter combination high-lighted in bold face
is used in the Standard Product Generation (SPG). The map parameter combination in italics was typical for
the PACS photometric flux calibration analysis.

HPF /pixfrac/outpix 1.2.0 ID 1342242770 L.2.0 ID 1342242771 L2.5 1D 1342242770+71

Ohist coverage | COVerpyax Ohist coverage | COVerpyax Ohist coverage | COVeTrpmax
(mJy) > (mJy) > (mJy) >

15 /0.1 /174 0.152 10 20.10 0.145 10 19.29 0.072 20 38.68
+0.008 40.003 +0.002

15 /0.1 /16 0.178 10 19.89 0.172 10 19.38 0.091 20 38.79
4+0.005 40.007 +0.003

30 /0.1 /1”6 0.186 10 19.89 0.184 10 19.38 0.100 20 38.79
4+0.005 4+0.005 +0.002

15 /0.1 /274 0.284 10 19.39 0.285 10 19.32 0.155 20 38.16
40.007 +0.007 +0.005

15/ 0.1/ 32 0.433 10 19.07 0.416 10 19.05 0.208 20 37.88
+0.012 +0.012 +0.008

15 /0.5 / 176 0.141 240 476.7 0.131 240 476.7 0.075 480 948.3
40.004 40.005 +0.001

15 /1.0 /1" 0.081 950 1895 0.074 950 1898 0.048 1900 3780
+0.002 +0.002 4+0.001

15 /1.0 /176 0.104 950 1893 0.094 950 1897 0.063 1900 3781
4+0.003 4+0.003 +0.002

30 /1.0 /176 0.113 950 1893 0.104 950 1897 0.066 1900 3781
+0.004 +0.002 +0.002

15 /1.0 / 274 0.208 950 1892 0.197 950 1896 0.122 1900 3777
4+0.008 4+0.005 +0.003

15 /1.0 / 32 0.328 950 1890 0.332 950 1892 0.182 1900 3775
+0.012 +0.009 +0.004

The derived noise values in Table 15 are quite similar to the values found for the source free areas, cf. Table 13,
which indicates that the coverage range of the source free areas is above the threshold used for the histogram
method. This is indeed the case as exemplary shown in Fig. 283 for the SPG mapping parameter combination
15 / 0.1 / 176. Therefore, a consistent behaviour as described in Sect. 7.1 is found.
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Figure 283: Histogram of the distribution of coverage for the L.2.5 product with the SPG mapping parameter
combination 15 / 0.1 / 176 (black, all values below a coverage value of 3.0 are cut). The red dashed line
indicates the coverage threshold used in the noise analysis. The dark and light green histograms give the
coverage distribution inside the source-free noise measurement areas 1 and 2, respectively. The corresponding
image map is shown in Fig. 106.
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7.3 Ratio of L2.5 to L2.0 noise

Table 16 lists the noise ratio %“25 derived from Table 15. For a perfect square root scaling with time a ratio

OhistL

of 0.707 (%) would be expected. The results show that the noise of the L2.5 product can be better by 5 —

31%. This indicates that the "mosaic” task, which generates the L2.5 product out of the two L2.0 products,
introduces some additional noise correlation, depending on the map parameter combination: The largest noise
reduction in L2.5 maps relative to the L2 maps is for the small pixfrac 0.1. Maps with drop sizes equal to the
native pixel size (pixfrac = 1.0) and small output pixel size are closer to the expected value. Fig. 284 provides
an overview.

Table 16: Noise ratio of opistr2.5 t0 onistL2 - The expected ratio for square root scaling of time would be 0.707.
The map parameter combination high-lighted in bold face is used in the Standard Product Generation (SPG).
The map parameter combination in italics was typical for the PACS photometric flux calibration analysis.

HPF /pixfrac/outpix | Zhistlzs
15/01/174 0.485
15 /0.1 /16 | 0.520
30 /0.1 /176 0.541
15/ 0.1 / 24 0.545
15 /0.1 / 32 0.490
15/ 0.5 / 176 0.552
15/ 1.0/ 1"} 0.619
15/1.0/ 1”6 0.636
30/1.0/176 0.608
15 /1.0 / 24 0.603
15/ 1.0 / 372 0.552
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Noise scaling for 100um composite maps

0.8 1 — T T T T ]

- A— hpfrad = 15, pixsize = 1.4" g

r A— hpfrad = 15, pixsize = 1.6" ]

C A---- hpfrad = 30, pixsize = 1.6" .

E &---- hpfrad = 15, pixsize = 3.2" E

o 971 3
R r ]
[} L ]
c N ]
n » ]
N » ]
~ 96F E
~ » ]
- » ]
.0 C ]
"6 L i
o » ]
0.5 -]
o4 . .y ]

0.0 0.2 0.4 0.6 0.8 1.0

pixfrac

Figure 284: Ratio of L2 to L.2.5 (composite of two L2 maps, hence double integration time) noise depending

on the mapping parameters. The dotted orange line is the —=-ratio.
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7.4 Noise of the associated error maps

In Figs. 102 through 168 the noise histograms of the error maps above the identical coverage threshold as used
for the histogram method on the image maps are shown (Note: No error map analysis was done for the map
parameter combinations 15 / 0.1 / 1”4 and 15 / 1.0 / 1”4). Note, that these noise values contain already the
correction of correlated noise.

For a verification of the implementation, the histogram was also derived using the coverage map information
and applying Eqns. 3 and 2 (displayed by red dotted lines for L2.0 or dashed-dotted lines for L2.5 maps). For
the L2.0 products, there is hardly any difference between the two histograms, while for the L2.5 products a
systematic shift of the histograms occurs. The agreement between the two histograms for the L.2.0 products
is to be expected, since the underlying calculation is the same. In the case of the L2.5 maps, the error map
is produced by the "mosaic” task from the two individual error maps of the L2.0 products rather than doing
the calculation with the Popesso et al. algorithm starting from the coverage map. The values derived with the
Popesso et al. algorithm from the coverage map are 6 — 8% higher than the ones of the error maps.

Table 17 lists the mean values of the noise above the coverage threshold derived from the associated error maps.

The ratios % are all very close to % The explanation for the higher L2.5 noise values derived with
meanL2.0

the Popesso et al. algorithm is explained by the fact, that the a-parameters in Eqn. 3 are different from —0.5.
Only in the case of & = —0.5, the noise scales with % Since o = —0.42——0.40 (Table 3), the noise scales as
1070-41109(2) = 0.753, which is about 6% higher than % For all 70 pum map parameter combinations « is close
to —0.5 (see Table 3), therefore only small shifts between the two L2.5 histograms occur for these cases.

Table 17: Mean ooy, of the error maps at 100 um associated with the L2.0 products, IDs 1342242770 and
1342242771, and the L2.5 product. Note that these values contain already the correction of correlated noise.
The respective coverage thresholds used for each map are listed. The map paramater combination high-lighted
in bold face is used in the Standard Product Generation (SPG).

HPF /pixfrac/outpix L2.0 ID 1342242770 | L2.0 ID 1342242771 L2.5 1342242770+71

coverage ooy oot coverage ooy

> (mJy) (mJy) > (mJy)

15 /0.1 /176 10 0.247 0.247 20 0.175
30/01/1" 10 0.282 0.282 20 0.199
15 /0.1 /274 10 0.344 0.344 20 0.243
15 /0.1 /372 10 0.484 0.483 20 0.341
15 / 0.5 / 1”6 240 0.210 0.210 480 0.148
15/1.0/ 1" 950 0.205 0.205 1900 0.145
30/10/1" 950 0.241 0.241 1900 0.170
15 /1.0 /274 950 0.288 0.288 1900 0.203
15 /1.0/ 372 950 0.411 0.411 1900 0.290
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7.5 Comparison of the L2.0 product image noise with the noise of the associated
error maps

Table 18 provides the noise values based on the histogram method and the Gauss fit and derives the noise
corrected for correlated noise effects, ocorr, by multiplying with the f-factor (Eq. 2). These noise values are
compared with the corresponding mean values from the associated error maps. The ratio ranges from around 1
for map parameter combinations pixfrac = 0.1 to around 0.8-0.9 for map parameter combinations with pixfrac
= 1.0. Hence the error maps, building on a statistical knowledge of the noise behaviour in homogeneous deep
field maps, are an adequate overall representation of noise in 100 pm PACS maps, in particular also for the
mini-maps analysed in this study.

Table 18: Comparison of the mean flux standard deviation at 100 um for the L2.0 products, IDs 1342242770
and 1342242771, from Table 15 and corrected for correlated noise effects, with the mean of the error maps
associated with the product. The correlated noise factor f and the coverage thresholds used for each map are
listed. The map parameter combination high-lighted in bold face is used in the Standard Product Generation

(SPG).

HPF /pixfrac/outpix L2.0 ID 1342242770 L2.0 ID 1342242771
coverage f Ohist Ocorr | Omean % Ohist Tcorr | Omean %
> (mJy) | (mJy) | (mJy) (mJy) | (mJy) | (mJy)

15 /0.1 /176 10 1412 [ 0.178 | 0.251 | 0.247 | 0.98 | 0.172 | 0.243 | 0.247 | 1.02
30 /0.1 /176 10 1.537 | 0.186 | 0.286 | 0.282 | 0.99 | 0.184 | 0.283 | 0.282 | 1.00
15 /0.1 /2/4 10 1.333 | 0.284 | 0.379 | 0.344 | 0.91 | 0.285 | 0.380 | 0.344 | 0.91
15 /0.1 / 372 10 1.188 | 0.433 | 0.514 | 0.484 | 0.94 | 0.416 | 0.494 | 0.483 | 0.98
15 /0.5 /176 240 1.909 | 0.141 | 0.269 | 0.210 | 0.78 | 0.131 | 0.250 | 0.210 | 0.84
15 /1.0 / 176 950 2.370 | 0.104 | 0.247 | 0.205 | 0.83 | 0.094 | 0.223 | 0.205 | 0.92
30 /1.0 /176 950 2.603 | 0.113 | 0.294 | 0.241 | 0.82 | 0.104 | 0.270 | 0.241 | 0.89
15/ 1.0 / 274 950 1.664 | 0.208 | 0.346 | 0.288 | 0.83 | 0.197 | 0.328 | 0.288 | 0.88
15/ 1.0 / 372 950 1.518 | 0.328 | 0.498 | 0.411 | 0.83 | 0.332 | 0.504 | 0.411 | 0.82

Fig. 282 presents a graphical overview of the results in Table 18. The error map noise tends to be similar or
larger wrt. the image noise for small pixfracs (0.1), and similar or smaller wrt. the image noise for large pixfracs
(1.0).
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Error map verification for 100um L2.0 mini—maps
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Figure 285: Ratio of mean noise determined from the error maps and image noise derived by the histogram
method depending on pixfrac, hpfrad and output pixel size.
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7.6 Comparison of the L2.5 product image noise with the noise of the associated
error maps

Table 19 provides the corresponding information for the L2.5 products. Since we noted in Sect. 7.3 that the
"mosaic” task introduces additional noise correlation, we define an additional correlated noise correction factor

0.707
fmosaicLQ.E’) = OhistL2.s
OhistL2

with the ratios % from Table 16. Again the ratio ranges from around 1 for map parameter combinations
pixfrac = 0.1 to around 0.8-0.9 for map parameter combinations with pixfrac = 1.0. The ratios for a certain
map parameter combination are quite similar for the 1.2.5 and L2.0 products when comparing with Table 18.
If we omitted the correction factor fiosaic2.5, then there would be a systematic shift by about +20%—+40%
for the ratio.

Table 19: Comparison of the mean flux standard deviation at 100 um for the co-added L2.5 products,
IDs 1342242770+71, from Table 15 and corrected for correlated noise effects, with the mean of the error maps
associated with the product. The correlated noise factor f, the "mosaic” task correlated noise factor fyosaicL2.5
and the coverage thresholds used for each map are listed. The map parameter combination high-lighted in bold
face is used in the Standard Product Generation (SPG).

HPF /pixfrac/outpix 1.2.5 ID 1342242770+71
coverage f fIHOSaiCL2.5 Ohist Ocorr Uﬁfégfl %
> (mJy) | (mJy) | (mJy)

15 /0.1 /176 20 1.412 1.360 0.091 | 0.175 | 0.175 1.00
30/0.1/1% 20 1.537 1.307 0.100 | 0.201 | 0.199 | 0.99
15/0.1 /274 20 1.333 1.297 0.155 | 0.268 | 0.243 0.91
15 /0.1 /372 20 1.188 1.443 0.208 | 0.357 | 0.341 | 0.96
15 /0.5 /176 480 1.909 1.281 0.075 | 0.183 | 0.148 | 0.81
15/1.0/ 17 1900 2.370 1.112 0.063 | 0.166 | 0.145 | 0.87
30/1.0/ 176 1900 2.603 1.163 0.066 | 0.200 | 0.170 | 0.85
15/1.0/ 274 1900 1.664 1.173 0.122 | 0.238 | 0.203 | 0.85
15 /1.0 / 372 1900 1.518 1.281 0.182 | 0.354 | 0.290 | 0.82
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7.7 Final photometric noise values of L2.0 products corrected for correlation ef-
fects

In Table 20 the final photometric noise values corrected for correlation effects have been calculated for the
different mapping parameters. Input values as opix were the averaged opist values of the two L2.0 products for
OBSIDs 1342242770 and 1342242771. After calculating the noise inside the photometric aperture and correcting
it for correlated noise effects, the final noise values are quite homogeneous for the same high pass filter width:
weighted mean values (uncertainties with 3 decimal places were used as weight) are 1.90+0.01 mJy for HPF =
15 and 2.14 mJy for HPF = 30, whereby the softer high pass filter width (30) gives a slightly higher final noise.

Table 20: Noise per measurement aperture Caperture,corr a3t 100 pm (aperture radius of 6”8) corrected for noise
correlation effects by the f-factor. The map parameter combination high-lighted in bold face is used in the
Standard Product Generation (SPG). The map parameter combination in italics was typical for the PACS
photometric flux calibration analysis.

HPF/PinraC/OUtpiX Opix Noutpixinaper Oaperture f Oaperture,corr
(mJy/pix) (mJy) (mJy)
15 /0.1 /174 0.149£0.005 74.1 1.28+0.04 | 1.436 | 1.84+0.06
15 /0.1 /176 0.175+0.004 56.7 1.32+0.03 | 1.412 | 1.86+0.04
30/0.1/1" 0.185+0.001 56.7 1.3940.01 | 1.537 | 2.1440.01
15 /0.1 /274 0.28540.001 25.2 1.43+0.01 | 1.333 1.91+0.01
15 /0.1 /3”2 0.425£0.012 14.2 1.60£0.05 | 1.188 | 1.9040.05
15/0.5 /176 0.136£0.007 56.7 1.02+0.05 | 1.909 | 1.96+0.10
15/1.0/ 1 0.078=+0.005 74.1 0.67£0.04 | 2.650 | 1.78+0.11
15/1.0/ 17 0.099£0.007 56.7 0.75+0.05 | 2.370 | 1.77%0.12
30/1.0/1"6 0.109-+0.006 56.7 0.82+0.05 | 2.603 | 2.14£0.12
15 /1.0 /274 0.203%0.008 25.2 1.02+0.04 | 1.664 1.70+0.07
15 /1.0 /372 0.330£0.003 14.2 1.244+0.01 | 1.518 | 1.8940.02
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7.8 Final photometric noise values of L2.5 products corrected for correlation ef-
fects

In Table 21 the final photometric noise corrected for correlation effects of the co-added maps has been calculated
for the different mapping parameters. We have used an adapted correction factor fro5 = f X fiosaicLo.5, with £
being the standard correlated noise correction factor from Table 3 and fosaicr2.5 as defined in Sect. 7.6. Input
values as opix were the oy values of the L2.5 products for OBSIDs 13422427704-71. After calculating the noise
inside the photometric aperture and correcting it for correlated noise effects, the final noise values are quite
homogeneous for the same high pass filter width: weighted mean values (uncertainties with 3 decimal places
were used as weight) are 1.314+0.02mJy for HPF = 15 and 1.5140.005 mJy for HPF = 30, whereby the softer
high pass filter width (30) gives a slightly higher final noise.

Table 21: Noise per measurement aperture Gaperture,corr a3t 100 pm (aperture radius of 6”8) corrected for noise
correlation effects by the fy s 5-factor for the co-added maps. The map parameter combination high-lighted in
bold face is used in the Standard Product Generation (SPG). The map parameter combination in italics was
typical for the PACS photometric flux calibration analysis.

HPF/pinrac/outpiX Opix Noutpixinaper Oaperture fL2.5 Oaperture,corr
(mJy/pix) (mJy) (mJy)
15/0.1 /174 0.07240.002 74.1 0.62+0.02 | 2.094 | 1.30£0.04
15 /0.1 /176 0.091+0.003 56.7 0.68+0.02 | 1.920 | 1.32£0.04
30/01/17 0.100£0.002 56.7 0.75£0.02 | 2.009 | 1.51£0.03
15 /0.1 /274 0.155£0.005 25.2 0.78+0.03 | 1.729 | 1.35£0.04
15 /0.1 /372 0.208+0.008 14.2 0.78+0.03 | 1.714 | 1.34£0.05
15/05 /17 0.07540.001 56.7 0.56+0.01 | 2.445 | 1.3840.02
15/1.0/ 1 0.048+0.001 74.1 0.41+£0.01 | 3.026 1.25+0.03
15/1.0/ 1" 0.063+0.002 56.7 0.47£0.02 | 2.635 | 1.25£0.04
30/10/17 0.066=+0.002 56.7 0.50+0.02 | 3.027 | 1.50£0.05
15 /1.0 /274 0.122+0.003 25.2 0.61+£0.02 | 1.952 | 1.18+0.03
15 /1.0 /372 0.182+0.004 14.2 0.69+0.02 | 1.945 | 1.33£0.03
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8 Results for 160 pym maps

8.1 Measurement of flux standard deviation in source-free areas
Table 22 lists the measured noise of the background as determined in two source-free areas per map.

Table 22: Measurement of flux standard deviation at 160 um in source-free areas for the L2.0 products,
1Ds 1342242772 and 1342242773 and the co-added L2.5 product. The position of the boxes is indicated in
Figs. 193 through 259. Note, that the cut levels for all 160pm map displays are identical. The map parameter
combination high-lighted in bold face is used in the Standard Product Generation (SPG). The map parameter
combination in italics was typical for the PACS photometric flux calibration analysis.

HPF /pixfrac/outpix | box size L2.0 ID 1342242772 L2.0 ID 1342242773 L2.5 ID 1342242772473
Obox1 Obox2 Omean Obox1 Obox2 Omean Obox1 Obox2 Omean

(pixels) | (mJy) | (mJy) | (mly) | (mJy) | (mly) | (mJy) | (m]y) | (my) | (m]y)

25/0.1/2"1 47x24 0.229 | 0.245 | 0.237 | 0.248 | 0.256 | 0.252 | 0.137 | 0.140 | 0.139
25 /0.1 / 3/2 31x16 0.407 | 0.447 | 0.426 | 0.431 | 0.440 | 0.435 | 0.210 | 0.219 | 0.214
50 /0.1 / 372 31x16 0.450 | 0.474 | 0.462 | 0.486 | 0.475 | 0.481 | 0.238 | 0.232 | 0.235
25 /0.1 /4”8 21x11 0.660 | 0.810 | 0.735 | 0.732 | 0.715 | 0.723 | 0.372 | 0.387 | 0.379
25 /0.1 /6"4 16x8 0.946 1.124 1.035 1.080 1.141 1.110 | 0.497 | 0.600 | 0.548
25 /0.5 /32 31x16 0.317 | 0.365 | 0.341 | 0.358 | 0.353 | 0.355 | 0.187 | 0.196 | 0.192
25/1.0/2'1 47x24 | 0.106 | 0.113 | 0.109 | 0.123 | 0.118 | 0.120 | 0.077 | 0.081 | 0.079
25 /1.0/3"2 31x16 0.235 | 0.259 | 0.247 | 0.269 | 0.258 | 0.263 | 0.157 | 0.166 | 0.161
50 / 1.0 / 372 31x16 0.262 | 0.284 | 0.273 | 0.303 | 0.275 | 0.289 | 0.182 | 0.176 | 0.179
25 /1.0 / 4”8 21x11 0.483 | 0.559 | 0.521 | 0.543 | 0.536 | 0.540 | 0.307 | 0.326 | 0.317
25 /1.0 /6"4 16x8 0.763 | 0.899 | 0.831 | 0.902 | 0.919 | 0.910 | 0.455 | 0.548 | 0.501

There is a systematic variation of the measured noise in the image maps depending on the selection of the
mapping parameters:

1) For identical pizfrac and outpiz the noise increases with increasing HPF due to less good suppression of
the 1/f-noise.

2) For identical HPF and outpiz the noise decreases with increasing pizfrac, which is due to the drop size
covering more output pixels and hence correlating the noise in a pixel cluster.

3) The noise increases with increasing outpiz size, because there is more flux in each output pixel and hence
also the amplitude increases. However, if the noise inside a standard photometry measurement aperture
is considered (Gaperture = v/Noutpixinaper X Opix), then these noise values are much more similar for the
same HPF /pixfrac combination, as shown in Table 23. But there is the trend, that they are larger the
larger the outpix sizes. This is, however, an effect of not yet corrected correlated noise, cf. Sect. 8.7.
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Table 23: Noise per measurement aperture dperture at 160 pm derived from the noise per pixel opix according
t0 Taperture = 1/ Noutpixinaper X Opix). Noutpixinaper 1as been calculated for an aperture radius of 10”7. Note,
these noise values are not yet corrected for correlated noise effects (cf. Table 29).

HPF/pixfrac/outpix Opix Noutpixinaper Oaperture
(mJy/pix) (mJy)
25 / 0.1 / 21 0.245 81.6 2.21
25 / 0.1 / 372 0.431 35.1 2.55
50 / 0.1 / 372 0.472 35.1 2.79
25 / 0.1 / 4’8 0.729 15.6 2.88
25 / 0.1 / 674 1.073 8.8 3.18
25 /0.5 /372 0.348 35.1 2.06
25 / 1.0 / 21 0.115 81.6 1.04
25 / 1.0 / 372 0.255 35.1 1.51
50 / 1.0 / 372 0.289 35.1 1.71
25 / 1.0 / 4’8 0.531 15.6 2.10
25 /1.0 / 674 0.905 8.8 2.68
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8.2 Measurement of flux standard deviation by histogram method

Table 24 lists the noise values in the image maps determined with the histogram and Gauss fit method, including
the uncertainty of the fit.

Table 24: Measurement of flux standard deviation at 160 pm with the histogram method for the L2.0 products,
IDs 1342242772 and 1342242773 and the co-added L2.5 product. The coverage threshold used to determine oyp;st
and the maximum coverage for each map are listed. The map parameter combination high-lighted in bold face
is used in the Standard Product Generation (SPG). The map parameter combination in italics was typical for
the PACS photometric flux calibration analysis.

HPF /pixfrac/outpix 1.2.0 ID 1342242772 L.2.0 ID 1342242773 L2.5 1D 1342242772+73

Ohist coverage | COVerpyax Ohist coverage | COVerpyax Ohist coverage | COVeTrpmax
(mJy) > (mJy) > (mJy) >

25 /0.1 /271 0.238 10.5 20.52 0.240 10.5 21.64 0.134 20.5 40.94
+0.006 40.006 +0.005

25 /0.1 / 3/2 0.416 10.5 20.29 0.399 10.5 21.24 0.217 20.5 40.33
+0.013 +0.018 +0.010

50 /0.1 /372 0.456 10.5 20.26 0.457 10.5 21.24 0.240 20.5 40.33
4+0.026 4+0.024 +0.015

25 /0.1 /48 0.695 10.5 19.73 0.727 10.5 20.75 0.389 20.5 40.11
+0.021 4+0.027 +0.025

25 /0.1 /64 1.092 10.5 19.71 1.120 10.5 20.59 0.600 20.5 40.01
4+0.063 40.082 +0.036

25 /0.5 / 32 0.347 260 493.8 0.333 260 522.1 0.196 510 1006
4+0.010 +0.012 4+0.010

25/1.0/2'1 0.117 1050 1970 0.119 1050 2065 0.083 2050 4025
+0.002 4+0.003 4+0.003

25 /1.0 / 372 0.255 1050 1966 0.262 1050 2064 0.175 2050 4014
4+0.010 4+0.008 +0.010

50 /1.0 / 32 0.274 1050 1965 0.293 1050 2064 0.191 2050 4014
+0.007 40.010 +0.009

25 /1.0 / 478 0.519 1050 1956 0.530 1050 2059 0.344 2050 4003
4+0.018 4+0.024 +0.018

25 /1.0 / 6”4 0.876 1050 1960 0.910 1050 2053 0.526 2050 3991
+0.048 +0.074 +0.029

The derived noise values in Table 24 are quite similar to the values found for the source free areas, cf. Table 22,
which indicates that the coverage range of the source free areas is above the threshold used for the histogram
method. This is indeed the case as exemplary shown in Fig. 286 for the SPG mapping parameter combination
25 / 0.1 / 3”2. Therefore, a consistent behaviour as described in Sect. 8.1 is found.
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Figure 286: Histogram of the distribution of coverage for the L.2.5 product with the SPG mapping parameter
combination 25 / 0.1 / 3”2 (black, all values below a coverage value of 3.0 are cut). The blue dashed line
indicates the coverage threshold used in the noise analysis. The red and orange histograms give the coverage
distribution inside the source-free noise measurement areas 1 and 2, respectively. The corresponding image map
is shown in Fig. 199.
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8.3 Ratio of L2.5 to L2.0 noise

Table 25 lists the noise ratio Zhistl23 derived from Table 24. For a perfect square root scaling with time a ratio

OhistL2

of 0.707 (%) would be expected. The results show that the noise of the L2.5 product can be better by 0.5 —
26%. This indicates that the "mosaic” task, which generates the L2.5 product out of the two L2.0 products,
introduces some additional noise correlation, depending on the map parameter combination: The largest noise
reduction in L2.5 maps relative to the L2 maps is for the small pixfrac 0.1. Maps with drop sizes equal to the
native pixel size (pixfrac = 1.0) and small output pixel size are close to the expected value. Fig. 287 provides

an overview.

Table 25: Noise ratio of opistr2.5 t0 onistL2 - The expected ratio for square root scaling of time would be 0.707.
The map parameter combination high-lighted in bold face is used in the Standard Product Generation (SPG).
The map parameter combination in italics was typical for the PACS photometric flux calibration analysis.

HPF /pixfrac/outpix | Zhistlzs
25/ 0.1/ 2'1 0.560
25 /0.1/3'2 | 0534
50 /0.1 /372 0.526
25 /0.1 / 48 0.547
25 /0.1 / 64 0.544
25 /0.5 / 32 0.577
25 /1.0 /21 0.704
25 /1.0/3"2 0.675
50 /1.0 / 372 0.673
25 /1.0 /4”8 0.656
25 /1.0 / 6"4 0.591
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Noise scaling for 160um composite maps
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Figure 287: Ratio of L2 to L.2.5 (composite of two L2 maps, hence double integration time) noise depending

on the mapping parameters. The dotted orange line is the —=-ratio.

V2



P Q CS Document: PICC-MA-TN-014
Date: June 22, 2018

Herschel Issue: Issue 2.0

Noise characterization of high-pass filtered mini-maps Page 242

8.4 Noise of the associated error maps

In Figs. 195 through 261 the noise histograms of the error maps above the identical coverage threshold as
used for the histogram method on the image maps are shown (Note: No error map analyis was done for map
parameter combinations 25 / 0.1 / 21 and 25 / 1.0 / 2”1). Note that these values contain already the correction
of correlated noise.

For a verification of the implementation, the histogram was also derived using the coverage map information
and applying Eqns. 3 and 2 (displayed by red dotted lines for L.2.0 or dashed-dotted lines for L2.5 maps). For
the L2.0 products, there is hardly any difference between the two histograms, while for the L2.5 products a
systematic shift of the histograms occurs. The agreement between the two histograms for the L.2.0 products
is to be expected, since the underlying calculation is the same. In the case of the L2.5 maps, the error map
is produced by the "mosaic” task from the two individual error maps of the L2.0 products rather than doing
the calculation with the Popesso et al. algorithm starting from the coverage map. The values derived with the
Popesso et al. algorithm from the coverage map are 5 — 14% higher than the ones of the error maps.

Table 26 lists the mean values of the noise above the coverage threshold as given by the associated error maps.

The ratios % are all very close to % The explanation for the higher L2.5 noise values derived with
meanL2.0

the Popesso et al. algorithm is explained by the fact, that the a-parameters in Eqn. 3 are different from —0.5.

Only in the case of @ = —0.5, the noise scales with % Since &« = —0.46——0.28 (Table 3), the noise scales

as 1070:37109(2) = 0,774, which is about 9% higher than % This is a similar behaviour as was found for the
100 pm map parameter combinations (Sect. 7.4), while for all 70 um map parameter combinations « is close to

—0.5 (see Table 3), therefore only small shifts between the two L2.5 histograms occur for these cases (Sect. 6.4).

Table 26: Mean ogto" of the error maps at 160 um associated with the L2.0 products, IDs 1342242772 and
1342242773, and the co-added L2.5 product. Note that these values contain already the correction of correlated
noise. The respective coverage thresholds used for each map are listed. The map parameter combination
high-lighted in bold face is used in the Standard Product Generation (SPG).

HPF /pixfrac/outpix L2.0 ID 1342242772 | L2.0 ID 1342242773 L2.5 1342242772473

coverage ot fo ity coverage (ot

> (mJy) (mJy) > (mJy)

25 /0.1 / 3/2 10.5 0.307 0.304 20.5 0.216
50 /0.1 /372 10.5 10.7 10.6 20.5 7.54
25 /0.1 /4”8 10.5 0.761 0.756 20.5 0.538
25 /0.1 /6"4 10.5 1.088 1.078 20.5 0.769
25 /0.5 /32 260 0.348 0.346 510 0.246
25 /1.0 /372 1050 0.582 0.578 2050 0.411
50 / 1.0 / 3”2 1050 0.526 0.532 2050 0.372
25 /1.0 / 4”8 1050 1.586 1.576 2050 1.121
25 / 1.0 / 674 1050 1.222 1.213 2050 0.864
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8.5 Comparison of L2.0 product image noise with noise of associated error maps

Table 27 provides the noise values based on the histogram method and the Gauss fit and derives the noise
corrected for correlated noise effects, ocorr, by multiplying with the f-factor. These noise values are compared
with the corresponding mean values from the associated error maps. For 7 out of 9 combinations we find a
reasonable consistency in that respect that the error map noise is on the ~50 — 90% level of the image noise.
The SPG combination has the smallest ratio with 47%.

For the combination 50 / 0.1 / 3”2 the noise of the error map is more than ten times higher than measured in
the image map. This is likely due to non-adequate o and g factors, as can be seen from Table 3 by comparing
in particular with the o and 8 factors for the 25 / 0.1 / 3”2 combination. As can be seen from Table 3 of
Popesso et al. (2012), the HPF range used in the fitting of the 20 parameters goes only up to 40 readouts, so
that the extrapolation to 50 readouts likely fails in this case.

Also for the combination 25 / 1.0 / 4”8 a larger discrepancy is found with the noise of the error map being
a factor 2 larger than the corrected noise of the image map. Here the parameter combination is inside the
parameter space used for fitting, so that the fitting result of the parameters does not well represent the real «
and [ values (as we will see in Sect. 8.7 also the f-factor for this map parameter combination is off, however
since it is also applied in the error map calculation, it cannot be responsible for the discrepancy reported here).

Table 27: Comparison of the mean flux standard deviation at 160 um for the L2.0 products, 1Ds 1342242772
and 1342242773, from Table 24 and corrected for correlated noise effects, with the mean of the error maps
associated with the product. The correlated noise factor f and the coverage thresholds used for each map are
listed. The map parameter combination high-lighted in bold face is used in the Standard Product Generation

(SPG).

HPF /pixfrac/outpix L2.0 ID 1342242772 L2.0 ID 1342242773
coverage f Ohist | Ocorr | Omean %{{‘ Ohist | Ocorr | Omean %
> (mJy) | (mJy) | (mJy) (mJy) | (mJy) | (mJy)

25 /0.1 / 372 105 | 1.545 | 0.416 | 0.643 | 0.307 | 0.48 | 0.399 | 0.646 | 0.304 | 0.47
50 / 0.1/ 32 10.5 | 1.748 | 0.456 | 0.797 | 10.7 | 13.4 | 0.457 | 0.811 | 10.6 | 13.1
25 /0.1 /4”8 10.5 | 1.439 | 0.695 | 1.001 | 0.768 | 0.77 | 0.727 | 1.042 | 0.756 | 0.73
25 /0.1 /6"4 105 | 1.251 | 1.092 | 1.366 | 1.100 | 0.81 | 1.120 | 1.394 | 1.078 | 0.77
25 /0.5 / 32 260 1.934 | 0.347 | 0.671 | 0.354 | 0.53 | 0.333 | 0.669 | 0.346 | 0.52
25 /1.0 / 32 1050 | 2.510 | 0.255 | 0.640 | 0.590 | 0.92 | 0.262 | 0.658 | 0.578 | 0.88
50 /1.0 / 32 1050 | 2.728 | 0.274 | 0.748 | 0.536 | 0.72 | 0.293 | 0.805 | 0.532 | 0.66
25 /1.0 / 478 1050 | 1.515 | 0.519 | 0.786 | 1.606 | 2.04 | 0.530 | 0.780 | 1.576 | 2.02
25 /1.0 / 6”4 1050 | 1.542 | 0.876 | 1.351 | 1.240 | 0.92 | 0.910 | 1.442 | 1.213 | 0.84

Fig. 288 presents a graphical overview of the results in Table 27. The error map noise is only on the 50% level
for the small pixfrac (0.1,0.5) and output pixel size (3"2) combinations, whereas for the large pixfrac (1.0) and
larger output pixel sizes in combination with the small pixfrac the consistency with the noise measured in the
image is better than 35%.
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Error map verification for 160um L2.0 mini—maps
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Figure 288: Ratio of mean noise determined from the error maps and image noise derived by the histogram
method depending on pixfrac, hpfrad and output pixel size.
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8.6 Comparison of L2.5 product image noise with noise of associated error maps

Table 28 provides the corresponding information for the L2.5 products. Since we noted in Sect. 8.3 that the
"mosaic” task introduces additional noise correlation, we define an additional correlated noise correction factor

0.707
fmosaicLZ.S = OnitLzs’
OhistL2

with the ratios Zhistl2.5 from Table 25.
OhistL2

Again, for 7 out of 9 combinations we find a reasonable consistency in that respect that the error map noise is
on the =50 — 90% level of the image noise. The SPG combination has the smallest ratio with 49%. The ratios
for a certain map parameter combination are quite similar for the L2.5 and L2.0 products when comparing with
Table 18. If we omitted the correction factor fiosaicL2.5, then there would be a systematic shift by about +15%
for the ratio. The map parameter combinations 50 / 0.1 / 3”2 and 25 / 1.0 / 4”8 show the same deviations
as were found for the L2 products. This is to expected, since the error map of the L2.5 product is constructed
from the two conspicous L2 products.

Table 28: Comparison of the mean flux standard deviation at 160 um for the co-added L2.5 products,
1Ds 1342242772+73, from Table 24 and corrected for correlated noise effects, with the mean of the error maps
associated with the product. The correlated noise factor f, the "mosaic” task correlated noise factor fosaicL2.5
and the coverage thresholds used for each map are listed. The map parameter combination high-lighted in bold
face is used in the Standard Product Generation (SPG).

HPF /pixfrac/outpix 1.2.5 ID 1342242772+73
coverage f fmosaicL2.5 Ohist Ocorr Ufrfégfl %
> (nJy) | (mJy) | (mJy)

25 /0.1 / 372 20.5 1.545 1.324 0.217 | 0.444 | 0.216 | 0.49
50 /0.1 /3"2 20.5 1.748 1.344 0.240 | 0.564 7.54 134
25 /0.1 /4”8 20.5 1.439 1.293 0.389 | 0.724 | 0.538 | 0.74
25 /0.1 /6"4 20.5 1.251 1.300 0.600 | 0.976 | 0.769 | 0.79
25 /05 /372 510 1.934 1.225 0.196 | 0.464 | 0.246 | 0.53
25 /1.0 /372 2050 2.510 1.047 0.175 | 0.460 | 0.411 | 0.89
50 /1.0 / 372 2050 2.728 1.051 0.191 | 0.548 | 0.372 | 0.68
25 /1.0 / 4”8 2050 1.515 1.078 0.344 | 0.562 | 1.121 2.00
25 /1.0 /6”4 2050 1.542 1.196 0.526 | 0.970 | 0.864 | 0.89
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8.7 Final photometric noise values of L2.0 products corrected for correlation ef-
fects

In Table 29 the final photometric noise values corrected for correlation effects have been calculated for the
different mapping parameters. Input values as opix were the averaged opist values of the two L2.0 products for
OBSIDs 1342242772 and 1342242773. After calculating the noise inside the photometric aperture and correcting
it for correlated noise effects, the final noise values are quite homogeneous for the same high pass filter width:
weighted mean values (uncertainties with 3 decimal places were used as weight) are 3.93+0.07 mJy for HPF =
25 (8 combinations) and 4.62+0.06 mJy for HPF = 50, whereby the softer high pass filter width (30) gives a
slightly higher final noise.

The only exception is the combination 25 / 1.0 / 4”8, which was already conspicious wrt. the o and S-factors
in Sect. 8.5. From Table 7 in Popesso et al. (2012), column 10” aperture and section HPF with 26 readouts
(closest parameter combination to the one used in our study), which gives the values used as input for the
parameter fitting, we see that for pixfrac equal 1 the f-factor values for output pixel size equal 1.0, 2.0, 3.0, 4.0
and 6”4 are 7.05, 3.66, 2.53, 2.12, and 1.52, respectively, hence steadily decreasing. For an output pixel size of
4”8, the interpolated value would be rather 1.92 than the derived (from the parameter set) 1.515. This would
give a Oaperture,corr = 3.97, well in accordance with the other parameter combinations and the average value
given above.

Table 29: Noise per measurement aperture Taperture,corr 8t 160 pm (aperture radius of 10”7) corrected for noise
correlation effects by the f-factor. The map parameter combination high-lighted in bold face is used in the
Standard Product Generation (SPG). The map parameter combination in italics was typical for the PACS
photometric flux calibration analysis.

HPF/pixfrac/outpix Opix Noutpixinaper Oaperture f Oaperture,corr
(mJy/pix) (mJy) (mJy)
25/0.1/2"1 0.2394-0.006 81.6 2.16+0.05 | 1.746 | 3.7740.09
25 / 0.1 / 372 0.4084+0.016 35.1 2.4240.09 | 1.545 3.734+0.15
50 / 0.1 / 372 0.457+0.025 35.1 2.71£0.15 | 1.748 4.734+0.26
25 / 0.1 / 48 0.711£0.024 15.6 2.814+0.09 | 1.439 4.044+0.14
25 / 0.1 / 674 1.106+0.073 8.8 3.284+0.22 | 1.251 4.1040.27
25 / 0.5 / 372 0.340+0.011 35.1 2.01£0.07 | 1.934 3.904+0.13
25/ 1.0/ 2'1 0.1184+0.003 81.6 1.07+0.03 | 3.963 4.2240.11
25 / 1.0 / 372 0.259+0.009 35.1 1.53+0.05 | 2.510 3.854+0.13
50 / 1.0 / 372 0.28440.009 35.1 1.68+0.05 | 2.728 4.5940.15
25 / 1.0 / 478 0.52540.021 15.6 2.07£0.08 | 1.515 3.144+0.13
25 / 1.0 / 674 0.893+0.061 8.8 2.65+0.18 | 1.542 4.0840.28
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8.8 Final photometric noise values of L2.5 products corrected for correlation ef-
fects

In Table 30 the final photometric noise corrected for correlation effects of the co-added maps has been calculated
for the different mapping parameters. We have used an adapted correction factor fro5 = f X fiosaicLo.5, with £
being the standard correlated noise correction factor from Table 3 and fosaicr2.5 as defined in Sect. 8.6. Input
values as opix were the oy values of the L2.5 products for OBSIDs 13422427724-73. After calculating the noise
inside the photometric aperture and correcting it for correlated noise effects, the final noise values are quite
homogeneous for the same high pass filter width: weighted mean values (uncertainties with 3 decimal places
were used as weight) are 2.78+0.05mJy for HPF = 25 (8 combinations) and 3.274+0.05 mJy for HPF = 50,
whereby the softer high pass filter width (30) gives a slightly higher final noise.

The combination 25 / 1.0 / 4”8 was excluded from the weighted mean calculation, since in the previous
Section 8.7 the f-factor was found inadequate for the correlated noise correction.

Table 30: Noise per measurement aperture Gapergure,corr 8t 160 pm (aperture radius of 1077) corrected for noise
correlation effects by the fy s 5-factor for the co-added maps. The map parameter combination high-lighted in
bold face is used in the Standard Product Generation (SPG). The map parameter combination in italics was
typical for the PACS photometric flux calibration analysis.

HPF/pixfrac/outpix Opix Noutpixinaper Oaperture fros Oaperture,corr
(mJy/pix) (mJy) (mJy)
25 / 0.1 / 21 0.13440.005 81.6 1.21+£0.05 | 2.204 2.67£0.10
25 / 0.1 / 372 0.217£0.010 35.1 1.29+0.06 | 2.046 2.63+0.12
50 / 0.1 / 372 0.240£0.015 35.1 1.42+0.09 | 2.349 3.3440.21
25 / 0.1 / 478 0.389+0.025 15.6 1.54+0.10 | 1.861 2.86+0.18
25 / 0.1 / 6”4 0.60040.036 8.8 1.78+0.11 | 1.626 2.89+0.17
25 / 0.5 / 372 0.19640.010 35.1 1.16+£0.06 | 2.369 2.75+0.14
25/ 1.0/2’./1 0.083£0.003 81.6 0.75+0.03 | 3.980 2.98+0.11
25 / 1.0 / 372 0.175+0.010 35.1 1.04+0.06 | 2.628 2.72+0.16
50 / 1.0 / 372 0.19140.009 35.1 1.13+£0.05 | 2.867 3.2440.15
25 / 1.0 / 48 0.344+0.018 15.6 1.36+£0.07 | 1.633 2.22+0.12
25 / 1.0 / 6”4 0.526+0.029 8.8 1.56+£0.09 | 1.844 2.88+0.16
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9 Conclusions

The systematic study (with different mapping parameters HPF radius, pixfrac and output pixel size) of two
L2.0 HPF mini-maps per filter and their respective L2.5 composite gave the following results:

For 70pm maps:

1)

The error maps using the Popesso et al. algorithm are correctly implemented and give consistent results
with the noise measured directly in the image map and corrected for correlated noise effects. This is in
particular true for the map parameter combination used in Standard product Generation (SPG).

The mosaic task produces consistent error maps for the L.2.5 in Hipe 14.2.0

The noise values for a standard photometry aperture including correction for correlated noise effects
with the f-factors by Popesso et al. are quite similar independent of the pixfrac and output pixel size
combination showing the consistent derivation of the f-factors (for larger HPF radius the noise values are
systematically slightly higher).

For some mapping parameter combinations the noise of the L2.5 product can be considerably smaller
(by up to 27%) wrt. the L2 products than the % scaling expected from the integration time ratio. We
interprete this behaviour as another correlated noise effect introduced by the "mosaic” task. We have
therefore derived special f1o 5 correlated noise correction factors for the L.2.5 maps which are listed in
Table 12. Applying these fi55 correction factors instead of the ones from Table 3, results in similar
consistent final noise values for a standard photometry aperture as found for the L2.0 maps.

For 100pm maps:

1)

The error maps using the Popesso et al. algorithm are correctly implemented and give consistent results
with the noise measured directly in the image map and corrected for correlated noise effects. This is in
particular true for the map parameter combination used in Standard product Generation (SPG).

The mosaic task produces consistent error maps for the 1.2.5 in Hipe 14.2.0

The noise values for a standard photometry aperture including correction for correlated noise effects
with the f-factors by Popesso et al. are quite similar independent of the pixfrac and output pixel size
combination showing the consistent derivation of the f-factors (for larger HPF radius the noise values are
systematically slightly higher).

For some mapping parameter combinations the noise of the L2.5 product can be considerably smaller
(by up to 31%) wrt. the L2 products than the % scaling expected from the integration time ratio. We
interprete this behaviour as another correlated noise effect introduced by the ”"mosaic” task. We have
therefore derived special fo 5 correlated noise correction factors for the L2.5 maps which are listed in
Table 21. Applying these fro.5 correction factors instead of the ones from Table 3, results in similar
consistent final noise values for a standard photometry aperture as found for the L2.0 maps.

For 160pm maps:

1)

The error maps using the Popesso et al. algorithm are correctly implemented. For 7 out of 9 combinations
they give reasonably consistent results (within the 50 — 90% level of the noise measured in the image
directly). For two combinations the o and 8 parameters used in the error calculation turned out to be
non-adequate, one because of bad extrapolation with the HPF parameter value being outside the fitted
range and one with the fitting result of the parameter space not well representing the real values.
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2) The mosaic task produces consistent error maps for the L2.5 in Hipe 14.2.0 However, the noise pattern
is systematically shifted to 5 — 14% lower values than the ones derived directly with the Popesso et al.
algorithm from the coverage maps.

3) With one exception (due to non-adequate f-parameter), the noise values for a standard photometry aper-
ture including correction for correlated noise effects with the f-factors by Popesso et al. are quite similar
independent of the pixfrac and output pixel size combination showing the consistent derivation of the
f-factors (for larger HPF radius the noise values are systematically slightly higher).

4) For some mapping parameter combinations the noise of the L2.5 product can be considerably smaller
(by up to 25%) wrt. the L2 products than the % scaling expected from the integration time ratio. We
interprete this behaviour as another correlated noise effect introduced by the ”"mosaic” task. We have
therefore derived special f15 5 correlated noise correction factors for the L2.5 maps which are listed in
Table 30. Applying these fio.5 correction factors instead of the ones from Table 3, results in similar
consistent final noise values for a standard photometry aperture as found for the L2.0 maps.

From this study we found a solid procedure to determine consistent and homogeneous noise values via a Gauss
fit to the flux distribution histogram which can be adjusted to the map coverage for the source area of interest.
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