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DYNAMICAL SUPPRESSION OF STAR FORMATION IN ETGS
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ISM MORPHOLOGY - AFFECTED BY GRAVITATIONAL POTENTIAL
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ISM MORPHOLOGY AFFECTED BY GRAVITATIONAL POTENTIAL
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WISDOM

mm-Wave Interferometric Survey of Dark Object Masses

WISDOM sample: high resolution ALMA CO observations (mainly J=2->1,
sometimes J=3->2) of galaxy (centre)s

Original aim: dynamically measure SMBH masses (e.g.

Wealth of GMC science possible (e.g. )
Galaxy morphologies ranging from LTGs to ETGs

SELECTION CRITERIA
Inclination < 65°

Geometric beam average axis < 100pc



THE SAMPLE

Central regions of 14 simulated galaxies
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QUANTIFYING ISM MORPHOLOGY WITH NON-PARAMETRIC INDICATORS
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QUANTIFYING ISM MORPHOLOGY WITH NON-PARAMETRIC INDICATORS
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WHAT |S THE SPATIAL POWER SPECTRUM?
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WHAT |S THE SPATIAL POWER SPECTRUM?
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® Power spectrum index () expected to

depend on nature of turbulence (e.g.
Elmegreen & Scale 2004, Federrath+2013, Nandakumar

& Dutta 2020)

® (3 sensitive to ISM morphology (e.g.
Walker+2014, Grisdale+2017, Koch+2020) O
= Predominantly HI studied for HI

observations of galaxies DCE ‘

B Has been used to highlight need for stellar

feedback + validate feedback models (e.g.
Walker+2014, Grisdale+2017)
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QUANTIFYING ISM MORPHOLOGY WITH THE DENSITY POWER SPECTRUM

P = Ax

Steepens in absence of fragmentation
(e.g. Grisdale+17, Koch+20)
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EXPECTATIONS FOR POWER SPECTRUM SLOPES
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QUANTIFYING THE DYNAMICAL SUPPRESSION OF FRAGMENTATION
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QUANTIFYING THE DYNAMICAL SUPPRESSION OF FRAGMENTATION
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= Steeper slopes with increasing U. (bulge strength)

= Dynamical suppression of fragmentation measurable with power spectrum
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QUANTIFYING THE DYNAMICAL SUPPRESSION OF FRAGMENTATION

FRLO049 | NGC0383 NGC0524

fa.

* ‘e

——- 3.02+£008 | | ——- 27405 1 }NGCo404 | === 20+02 ]

Pl e

[ === 2334 0.04 AR ERE:

NGC1387 | NGC4501 |

e .

| ——= 21401 ] 17

19/'

| NGC4429 m—- 25401 |

log Power
= R S N S - N

| :.@.' ;
< 4
T s . Caoad

I === 23402

L NGC69ss |

NGC5806 | NGC6753 |

&,

| NGC4826 -—- 27403 | i —=- 28401 | —== 27+04 ]

-

-

= N} w H~ ot (@) -~ oo
e + + + + t t

T === 28x+0.2

10° 102 10! 100 10° 102 10! 100 10° 102 10! 100 10 102 10! 109

spatial scale (pc)

The WISDOM of power spectra | Jindra Gensior | SKACH Winter Meeting | 23.01.24 Gensior+ 2023



QUANTIFYING THE DYNAMICAL SUPPRESSION OF FRAGMENTATION
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= WISDOM galaxies probably have more sources of turbulence cf. isolated galaxy
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QUANTIFYING THE DYNAMICAL SUPPRESSION OF FRAGMENTATION
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® No clear trend with Y.

= WISDOM galaxies probably have more sources of turbulence cf. isolated galaxy
simulations

= Scatter around 3~2.6-2.7 could indicate incompressible turbulence driven by shear
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POWER SPECTRUM SLOPE CORRELATES WITH CENTRAL GAS SURFACE DENSITY
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POWER SPECTRUM SLOPE CORRELATES WITH CENTRAL GAS SURFACE DENSITY
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POWER SPECTRUM SLOPE CORRELATES WITH CENTRAL GAS SURFACE DENSITY
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POWER SPECTRUM SLOPE CORRELATES WITH CENTRAL GAS SURFACE DENSITY
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POWER SPECTRUM SLOPE CORRELATES WITH CENTRAL GAS SURFACE DENSITY

- Dominant driver of ISM turbulence probably related to gas density| 9.6

Next strongest predictor for Asymmetry & Smoothness of ISM following p, (Davis, Gensior+2022)

B e
e

1.5

r=0.61101]

_ +0.06 || 8.4
p=0.06Tg05 T

=2f0= I_I 52f55 } } =3f0=
log (Xu, / Mg pc™)

The WISDOM of power spectra | Jindra Gensior | SKACH Winter Meeting | 23.01.24 Gensior+ 2023



SUMMARY

m Galactic gravitational potential and galactic dynamics of g o
matter: high shear creates smooth gas discs at the
centres of spheroids b
® Low Gini, Asymmetry & Smoothness coefficients (simulations & o ‘..\ \
02 - @

observations)

1 1 1 1 1 1 1 1
8.00 8.25 8.50 8.75 9.00 9.25 9.50 9.75 10.00

®m  Strong correlation between power spectrum slope () and central
stellar mass surface density (u,) confirms suppression of oy

fragmentation in spheroid-dominated galaxies (simulations) 1 {#

Q2.55- +: 1%# ¢
m Observations show no correlation between 3 and ., 20 = : :ﬁ:ﬁm ++
® Could indicate that missing physics in the simulations 5] o ,E,T,GS, e |
m Scatter around B~2.6-2.7 at high-u,, consistent with the slopes of N " g (1 / Mo kpe?) 100
the simulations could indicate shear-driven incompressible e
turbulence in this regime 30} 4
B 3 correlates with central gas mass surface density " Tt
= Dominant driver of ISM turbulence probably related to gas - ++ +
density ol r=0.61"1]
151 p = 0.0679%
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MULTI-COMPONENT POWER-LAWS
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