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Planck 2015 results.

XXVII. The second Planck catalogue of Sunyaev-Zeldovich sources.
Plankc collaboration
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Abstract:
We present the all-sky Planck catalogue of Sunyaev-Zeldovich (S2z)
sources detected from the 29 month full-mission data. The catalogue
(PSz2) is the largest SZ-selected sample of galaxy clusters yet
produced and the deepest systematic all-sky survey of galaxy clusters.
It contains 1653 detections, of which 1203 are confirmed clusters with
identified counterparts in external data sets, and is the first
Sz-selected cluster survey containing >103 confirmed clusters. We
present a detailed analysis of the survey selection function in terms
of its completeness and statistical reliability, placing a lower limit
of 83% on the purity. Using simulations, we find that the estimates of
the SZ strength parameter Ysgsgp are robust to pressure-profile
variation and beam systematics, but accurate conversion to Ysqg
requires the use of prior information on the cluster extent. We
describe the multi-wavelength search for counterparts in ancillary
data, which makes use of radio, microwave, infrared, optical, and
X-ray data sets, and which places emphasis on the robustness of the
counterpart match. We discuss the physical properties of the new
sample and identify a population of low-redshift X-ray under-luminous
clusters revealed by Sz selection. These objects appear in optical and
SZ surveys with consistent properties for their mass, but are almost
absent from ROSAT X-ray selected samples.

Description:
Three pipelines are used to detect SZ clusters: two independent
implementations of the Matched Multi-Filter (MMFl1 and MMF3), and
PowellSnakes (PwS). The main catalogue is constructed as the union of
the catalogues from the three detection methods. The completeness and
reliability of the catalogues have been assessed through internal and
external validation as described in section 4 of the paper.
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ry:
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FileName Lrecl Records Explanations

ReadMe 80 . This file
psz2.dat 360 1653 Second Sz catalogue (PSZ2) (Union catalog)
pszmmfl.dat 128 1227 MMF1 pipeline
pszmmf3.dat 128 1271 MMF3 pipeline
pszpws.dat 128 1079 PowellSnakes pipeline
fits/* 0 4 Fits version of the catalogues
See also:
VIII/88 Planck Early Release Compact Source Catalogue (Planck, 2011)
VIII/91 : Planck Catalog of Compact Sources Release 1 (Planck, 2013)
J/B+A/594/A26 Second Planck Catalogue of Compact Sources PCCS2

(Planck, 2016)
J/A+A/536/A8 : Planck early results. VIII. ESZ sample. (Planck+, 2011)
J/A+A/581/A14 : Updated Planck catalogue PSZ1 (Planck+, 2015)
J/A+A/594/A28 : Planck Catalogue of Galactic cold clumps (PGCC) (Planck+ 2016)
J/A+A/596/A100 : Planck high-z source candidates catalog (PHZ) (Planck+, 2016)

Byte-by-byte Description of file: psz2.dat

Bytes Format Units Label Explanations
1- 4 14 -—- Index Index used to cross-reference with
individual catalogues (INDEX)
6- 23 Al8 -— Name Source name (NAME) (1)
25- 35 F11.7 deg GLON Galactic longitude (GLON)
37- 47 F11.7 deg GLAT Galactic latitude (GLAT)
49- 59 F11.7 deg RAdeg Right ascension (J2000)
transformed from (GLON,GLAT) (RA)
61- 71 F11.7 deg DEdeg Declination (J2000)
transformed from (GLON,GLAT) (DEC)
73- 81 F9.6 arcmin e_pos Position uncertainty
(95% confidence interval) (POS_ERR)
83- 90 F8.5 -—- SNR Signal-to-noise ratio of the detection
(SNR)
92 1I1 —-— Pipeline [1/3] Pipeline from which information
is taken (reference pipeline):
1= MMFl; 2 = MMF3; 3 = PwS (PIPELINE)
94- 96 13 —-— PipeDet Pipelines which detect this object
(PIPE_DET) (2)
98 1I1 —-— PCCS2 [0/1] Indicates whether detection
matches with any in PCCS2 catalogues
(PCCS2)

100-104 15 -—= PSz ?=-1 Index of matching detection in

PSzl, or -1 if new detection (PSZ)
106 1I1 -— f IR Flag denoting heavy infrared
contamination (IR_FLAG)

108-115 F8.6 --- g_neural Neural network quality flag
(Q_NEURAL) (3)

117-126 F10.6 10-3arcmin+2 Y5R500 Mean marginal Y5R500 as determined by
reference pipeline (Y5R500)

128-136 F9.6 10-3arcmin+2 e_Y5R500 Uncertainty on Y5R500 as determined by
reference pipeline (Y5R500_ERR)

138-140 I3 -—- val External validation status
(VALIDATION) (4).

142-166 A25 -——- zID External identifier of cluster
associated with redshift measurement
(REDSHIFT_ID) (5)

168-176 F9.6 --- 4 Redshift of cluster (REDSHIFT) (5)

178-186 F9.6 10+14Msun MSZ ?=0 SZ mass proxy (MSZ) (6)

188-195 F8.6 10+14Msun E_MSZ ?=0 Upper bound of 68% SZ mass proxy
confidence interval (MSZgrrUP) (6)

197-204 F8.6 10+14Msun e_MSz ?=0 Lower bound of 68% SZ mass proxy
confidence interval (MSZgggrLOW) (6)

206-217 Al2 - MCXC Identifier of X-ray counterpart in the
MCXC, if one is present, JHHMM.m+DDMM
(MCXC)

219-238 A20 —-— RedMAPPer Identifier of optical counterpart in
the RedMAPPer catalogue, if one is
present, RMJHHMMSS.s+DDMMSS.s
(REDMAPPER )

240-258 Al9 —-— ACT Identifier of SZ counterpart in the
ACT catalogues, if one is present,
ACT-CL JHHMM-DDMM or
ACT-CL JHHMM.s+DDMM (ACT)

260-275 Alé6 —-— SPT Identifier of SZ counterpart in the
SPT catalogues, if one is present,
SPT-CLJHHMM+DDMM (SPT)

277-279 I3 -——- f_WISE [-10/3] Confirmation flag of WISE
overdensity (WISE_FLAG) (7).

281-292 E12.6 --- AMIevi Bayesian evidence for AMI counterpart
detection (AMI_EVIDENCE) (8)

294 1I1 —-— COSMO [0/1] Indicates whether detection is
in the cosmology sample (COSMO)

296-360 A65 - Comment Comments on this detection (COMMENT)
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Note (1): Format is PSZ2 Glll.1ll+bb.b where (1,b) are the Galactic coordinates
truncated to 2 decimal places.

Note (2): The three least significant decimal digits are used to represent
detection or non-detection by the pipelines.
Order of the digits: hundreds = MMFl; tens = MMF3; units = PwS.
If it is detected then the corresponding digit is set to 1,
otherwise it is set to 0.

Note (3): Neural network quality flag is 1-Qbad, following the definitions in
Aghanim et al. 2014.

Note (4): Summary of the external validation, encoding the most robust external
identification as follows:
10 = ENO follow-up
11 = RTT follow-up
12 = PanSTARRs
13 = RedMAPPer non-blind
14 = sSDSS high-z

15 = AMI
16 = WISE
20 = legacy identification from the PSZ1
21 = MCXC
22 = SPT
23 = ACT

24 = RedMAPPer
25 = legacy identification from PSZ1 with externally updated redshift
30 = NED
-1 = no known external counterpart

Note (5): Redshift source is the most robust external identification listed
in the VALIDATION field.

Note (6): MSZ is the hydrostatic mass assuming the best-fit Y-M scaling
relation of Arnaud 2010 as a prior.
The uncertainties are statistical and based on the Planck measurement
uncertainties only.
Not included in the uncertainties are the statistical errors on the scaling
relation, the intrinsic scatter in the relation, or systematic errors in
data selection for the scaling relation fit.

Note (7): Assigned by visual inspection as follows:

= no significant galaxy overdensity

1 = possible galaxy overdensity
2 = probable galaxy overdensity

3 = significant galaxy overdensity detected
-1 = possible galaxy overdensity (affected by bright star artefacts)
-2 = no significant galaxy overdensity (affected by bright star artefacts)

-3 = no assessment possible (affected by bright star artefacts)
-10 = not analysed
Note (8): Defined in the paper.

https://cdsarc.unistra.fr/viz-bin/ReadMe/J/A+A/594/A27format...

Byte-by-byte Description of file: pszmmfl.dat pszmmf3.dat pszpws.dat

Bytes Format Units Label Explanations
1- 4 14 —-— Index ?=-1 Index from union catalogue (INDEX)
6- 23 Al8 —-—= Name Source name (NAME) (1)
25- 35 F1l1l.7 deg GLON Galactic longitude (GLON)
37- 47 F11.7 deg GLAT Galactic latitude (GLAT)
49- 59 F1l1l.7 deg RAdeg Right ascension (J2000) transformed from
(GLON, GLAT) (RA)
61- 71 F1l1l.7 deg DEdeg Declination (J2000) transformed from
(GLON, GLAT) (DEC)
73- 81 F9.6 arcmin e_Pos Position uncertainty (95% confidence
interval) (POS_ERR)
83- 90 F8.5 --- SNR Signal-to-noise ratio of detection (SNR)
92-100 F9.6 arcmin b_TS Minimum value of thetag in grid in second
extension HDU (TS_MIN) (2)
102-110 F9.5 arcmin B_TS Maximum value of thetag in grid in second
extension HDU (TS_MAX) (2)
112-119 F8.6 arcmin+2 b_ Y Minimum value of Y in grid in second
extension HDU (Y _MIN) (2)
121-128 F8.6 arcmin+2 B Y Maximum value of Y in grid in second

extension HDU (Y_MAX) (2)

Note (1): Format PSZ2 Glll.1ll+bb.bb where (1, b) are the Galactic coordinates
truncated to 2 decimal places.

Note (2): Extension 2 contains a three-dimensional image with the
two-dimensional probability distribution in thetag and Y for
each detection.
The probability distributions are evaluated on a 256x256 linear grid between
the limits specified in extension 1. The limits are determined independently
for each detection. The dimension of the 3D image is 256x256xNdet, where
Ndet is the number of detections. The first dimension is thetag and the
second dimension is Y.
Extension 3 contains a three-dimensional image with the information
on the MSZ observable per cluster as a function of assumed redshift.
The image dimensions are 100x4xNdet, where Ndet is the number of detections.
The first dimension is the assumed redshift. The second dimension has size 4:
the first element is the assumed redshift value corresponding to the MSZz
values. The second element is the MSZ lower 68% confidence bound, the third
element is the MSZ estimate and the fourth element is the MSZ upper 68%
confidence bound, all in units of 10!4Mgy. These uncertainties are
based on the Planck measurement uncertainties only. Not included in the error
estimates are the statistical errors on the scaling relation, the intrinsic
scatter in the relation, or systematic errors in data selection for the

11/07/20, 12:03
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scaling relation fit.

History:
Coped at https://wiki.cosmos.esa.int/planckpla2015/index.php/Catalogues

(End) Patricia Vannier [CDS] 04-Jan-2017

The document above follows the rules of the Standard Description for Astronomical Catalogues; from this documentation it is possible to generate f77 program to load files into
arrays or line by line
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