Galaxy clusters at z~1 imaged by ALMA
with the Sunyaev-Zel'dovich effect
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Introduction

Yoshikawa et al. (2003)
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Sunyaev-Zel’dovich Effect (SZE)
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Thermal, Kinematic, and others

e Thermal SZE: Maxwello>frx L 7-EBVEF I L ACMBRX X7 |
IWDZEH., (Sunyaev&Zel'dvich 1972)
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» Kinematic SZE: CMBIZXS S 5 T X EDEFHIZ L D5 CMB X~
7 b ILDZEF(Sunyaev&Zel'dvich 1980)

* Non-thermal SZE: 3EEAMNEFIZ L 5
(Blasi et al. 2000, Colafrancesco et al. 200375 &)
* Grad-T SZE: 2M=E(Z £ % (Hattori&Okabe 2005)
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Thermal SZ
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Thermal vs Kinematic SZ
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The measured SZ spectrum of A2163
(Holzapfel et al 1997; LaRoque et al. 2002)
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(Thermal) SZE vs X-ray
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SZE vs X-ray maps of RX J1347.5-1145
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(RCS J2319+0038, HSC J0947-0119)
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Atacama Large Millimeter/Submillimeter Array

(ALMA)
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Table 1. Summary of ALMA observations.

RCS J2319+0038

12 m 7 m

HSCJ0947-0119

12 m 7m

2019.1.00673.S
(23h19™535280, 0°38/137400)

Project code
Field center

2018.1.00680.5
(9h47m 582565, —1°20'057780)

Number of pointings 7 7 7 7

Observation start 2019 Nov 15 2019 Oct 22 2019 Jan 14 2018 Nov 28

Observation end 2019 Nov 22 2020 Jan 2 2019 Jan 20 2019 May 13

Total on-source time [h] 12.1 78.6 8.0 64.5

Number of antennas 43-47 9-11 46-51 9-12

Central frequency [GHz] 92 92 92 922

Band widths [GHz] 7.5 7.5 7.5 7.5

Baseline coverage [ki] 4.2-147 2.5-16.3 4.2-120 2.5-16.3
Table 2. Properties of the synthesized images from a range of baselines.

RCS]J2319+0038 HSCJ0947-0119
>15ka 12 m 7 m All* >15ka 12m 7 m All*

Beam major axis FWHM [”] 3.14 3.60 18.7 3.76 3.16 3.63 17.8 3.77
Beam minor axis FWHM [”] 2.82 3.25 11.9 3.38 2.71 3.11 11.2 3.22
Beam position angle [] 82.2 82.6 —86.1 82.5 —90.0 —89.1 —84.4 —89.1
Average 1o noise [p]y beam—1] 5.6 5.0 19.4 4.8 5.8 5.1 21.0 5.0

*The 1o noise for all baselines after smoothing to 5” FWHM is 5.8 ]y beam=" and 5.9 uJy beam™" for RCS J2319+0038 and HSC J0947—0119, respectively.
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RCS J2319+0038

HSC J0947-0119
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Summary
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