PHANGS: Physics at High Angular Resolution in Nearby Galaxies

The PHANGS collaboration is using surveys on a wide range of facilities to achieve a complete, high
resolution view of gas, stars, and recent star formation across the nearby galaxy population.
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PHANGS-ALMA: Arcsecond CO(2-1) Imaging of Nearby Star-Forming Galaxies
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Table 16. PHANGS-ALMA Cube Properties

Galaxy Arrays Resolution Area Mapped Noise Completeness Notes £
&
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Figure 1. Global trends in the molecular gas content of galaxies relative to their stellar mass and star formation igure 2. CO emission at the kiloparsec resolution of previous surveys and the “cloud scale” resolution of

rates. PHANGS—-ALMA aims to link these global trends to local properties and local physics in the molecular '"HANGS-ALMA. The left panels shows CO(2-1) emission measured by PHANGS-ALMA for NGC 2903 and NGC 3627

gas. Each point in each panel shows an individual galaxy from PHANGS-ALMA (red), xCOLD GASS (gray; Saintonge onvolved to 1 kpc resolution, roughly corresponding to the resolution of previous large CO mapping surveys. The right panels
show the CO(2-1) emission from the same galaxies at the typical 120 pc resolution of PHANGS-ALMA. Circles show the beam
in each panel, and each map shows the maximum intensity of emission along a line of sight at 12.5 km s~! velocity resolution.
The high resolution view shows clumpy structures corresponding to individual massive molecular clouds. The high resolution
images also show a strong influence of dynamical features; both galaxies have strong stellar bars and spiral arms.
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Figure 3. At high spatial resolution, tracers of massive young stars, here Ha, and cold star-forming gas, here Right Ascension [J2000] Right Ascension [J2000]

CO, visibly separate, providing statistical constraints on timescales for star formation and feedback. Each

4. Cloud scale molecular gas properties depend on host galaxy and location in the galaxy. PH
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Figure 4. Color composites of PHANGS-HST imaging (Red: WFC3/UVIS F814W, Green: WFC3/UVIS F555W, Blue:
WFC3/UVIS F438W+F336W+F275W), overlaid on DSS imaging for the same 6 galaxies as in Figures 2 and 3.
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Figure 9. Structures across the physical scales of the star formation hierarchy in NGC 3351, identified by the PHANGS-HST
pipeline, from single-peaked compact star clusters, the densest structures, to larger scale multi-peaked stellar associations.




Figure 11. Stellar associations overlaid on PHANGS
ground-based Hoa narrow band imaging for NGC 1566
(A. Razza et al. in preparation), color-coded by SED-fit age
(1—3 Myr: blue, 3—5 Myr: green, >60 Myr red). Stellar as-
sociations have been identified from a V-band map of point
source positions smoothed with a 32 pc FWHM gaussian
kernel, and SED fitting perfomed with CIGALE assuming
a single-aged stellar population. The right panel shows a
expanded view of the northern spiral arm.
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* Mo3sankn MUSE ana 19 ranaktuk PHANGS-MUSE
(overlap=2")
* Kaxpgoe nosne —43 MUHYTbI + 4 MUHYTbI

Ha Hebo
* CymmapHo — 172 vaca
Table 1. General properties of the PHANGS-MUSE sample.
e PSF~0.8"

e Pas peweHue 2.5-3 A Name Distance® Log(M,)? Log(SFR)”®  Aspms’ R25:C PA? i pc/’ PSF¢ copt PSF
Mpc [Mo] M, yr 1] dex arcmin deg deg arcsec arcsec
NGC0628 03 10.34 024 018 49 207 B89 477 07y 0.92
* ByayT AOCTYNHbI: NGC1087 15.9 9.93 012 033 L5 3591 429 768 074xg 0.92
y NGC1300 19.0 10.62 007 018 30 2780 318 921 0630 0.89
* Kybbi (o >10-70 I'6 KaxAblif) NGC1365 19.6 10.99 123 072 60 20L1 554 949 0820 1.15
. NGC1385 17.2 9.98 032 050 17 1813 440 835 0.49+0 0.67
KapTbl o BCRBOZMOMHLIMU NGC1433 18.6 10.87 005 -036 3.1 1997 286 903 0.65133!% 0.91
napameTpamu (MOTOKK U NGCI512 18.8 10.71 011 021 42 2619 425 913 080+ 1.25
NGC1566 17.7 10.78 066 029 3.6 2147 295 858 0.64+0 0.80
KUHEMATURA B INHWAX, MAcCa 3BE3L  ygeie72 19.4 10.73 088 056 3.1 1343 426 94.1 0'7218%2 0.96
BO3pPacCT, MeTaN/INYHOCTb U TA,. B NGC2835 12.2 10.00 0.09 0.26 32 1.0 413 592 0'8518% 1.15
128 fit " NGC3351 10.0 10.36 012 005 36 1932 451 483 074x 1.05
BuAae 128-mepHoro fits-panna NGC3627 113 10.83 058 019 51 1731 573 549 07740 1.05
NGC4254 13.1 10.42 049 037 25 681 344 635 038z 0.89
: NGC4303 17.0 10.52 073 054 34 3124 235 824 0.58+00 0.78
OcHoBHble 3aaum: NGC4321 152 1075 055 021 30 1562 385 737 0.6413% 1.16
* LWKanupyrowme COOTHOLEHMA HA NGC4535 15.8 10.53 033 014 41 1797 447 765 04y 0.56
6 NGC5068 5.2 9.40 056 002 37 3424 357 252 073 1.04
NIOKaNIbHbIX MacluTabax NGC7496 18.7 10.00 035 053 17 1937 359 908 079+ 0.89
e OUABIK VS OKpYMKeHMe 1C5332 9.0 9.67 039 001 30 744 269 437 0724008 0.87

» (Obora weHune TAXXeNbiMU 2IN1EMEHTAMMU U Notes. © From the compilation of Anand et al. (2021). ® Derived by Leroy et al. (2021), using GALEX UV and WISE IR photometry, following
a similar methodology to Leroy et al. (2019). © From LEDA. Y From Lang et al. (2020), based on CO(2-1) kinematics. © FWHM of the Moffat
nepemewinBaHme rasa B AMUCKax PSF across individual pointing (we report the mean and the extreme values). ¥ FWHM of the Gaussian PSF of the homogenized (‘copt’) mosaic.

* Ponb guHamunkmn B perynnposaHum 30
e Csonctsa HIl obnacrten
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Fig. 2. The PHANGS-MUSE sample in the M, —SFR plane. Left: The PHANGS sample compared with the population of local galaxies from
ZOMGS (Leroy et al. 2019, small gray dots). The large red circles represent the PHANGS-MUSE galaxies. We show the overlap with the ALMA
(blue dots) and HST (black empty squares) components of the PHANGS project. The dashed line is the best-fit to the star-formation main sequence
from Leroy et al. (2019). Right: The PHANGS-MUSE sample compared to two complementary projects, EDGE-CALIFA (Bolatto et al. 2017)
and ALMaQUEST (Lin et al. 2020), also targeting local galaxies with optical IFS and CO interferometric mapping. The dashed line is the best-fit
to the star-formation main sequence from Leroy et al. (2019) with associated scatter (gray shaded area).
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Fig. 3. Overview of large spectroscopic surveys of nearby galaxies. Left: Large spectroscopic surveys in the plane defined by their spatial
resolution (in physical units) and the number of spatial resolution elements surveyed. IFU surveys are shown with diamond symbols (blue for
those covering entire galaxies and green if covering only their central regions). VENGA (Blanc et al. 2013) is not shown because it features fewer
than 10° resolution elements. For reference, the single fibre SDSS survey (Abazajian et al. 2009, red triangle) is added. PHANGS-MUSE sits in
the top-left of this space, ranking highly on both metrics. Right: Large spectroscopic surveys in the plane defined by their spatial resolution (in
physical units) and the number of galaxies surveyed. PHANGS-MUSE lies on the overall trend-line of other IFU surveys.
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