Clumps in the HART Simulations:
Identification, Classification and Statistics
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Outline

Introduction: What did we do and why
did we do it?
Method: How did we do it?

= Identifying clumps in the simulations
= Classification of clump types
A Few Results: Statistics of clumps in

the simulations (Stay tuned for next
week’s workshop!)




Introduction

>750 snapshots from ~30 galaxies
simulated with HART in the redshift range
4>2z21

We aim to identify clumps in
and study their properties.




IMPORTANT!

NO attempt made (y+=, t0 “"CANDLE-ize"
the images and obsz.vve them. (No dust!)

The stud s preformed entirely on the
raw, 3-d data.




Why Bother?

Can gain insight into the nature of
instabilities in the theory plane

Comparison of different populations of
clumps found in gas / stars / H_,

in 3-d / 2-d, with / without dust

First, simple step towards making
observable predictions




Step I — Define the disc




19

Tges [Mo/PE’]




—
5 kpe

a=0.45 Q. i a=0.49

P 2
VLO2 T f oo
VLOZ ~gas [ML;J/ pc ]




We search for
clumps in a box
twice as large as

the measured disc
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Step II — High Pass Filter

Smooth the density field on two different scales and calculate
the residuals
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ITFK we were working in 2-d:
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Clumps Come in All Shapes and Sizes!

SPHERICAL

FILAMENTARY

HIGHER CONTRAST




Bimodality

~ 43 % in number

> 90 % In mass

>80 %in SFR
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Bulge Clumps

Nearly every
galaxy has a
clump located at
its center.
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Off Center Clumps

Two possible origins for off center clumps:

In-Situ.: Clumps which formed internally
through disc instability.

Ex-Situ: Clumps which joined the disc as
external minor mergers.

How Can We Distinguish Between Them?
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Ex-Situ (Es) Clumps

We examined 3 possible definitions for Ex-Situ clumps:

Off-Center Clumps
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Census of Compact, Off Center
Clumps




Clump Classification Summary

All Clumps

D

~ 2000 clumps
> 90% of the mass
> 80% of the SFR




Distributions
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Summary and Conclusions

> 750 snapshots, ~ 30 galaxies, 4 >z > 1

Nearly every galaxy has a bu/ge clump at the center

In-situ clumps are less massive, much younger and have
higher sSFR, especially near the outer disc.

Next Step: Repeating the analysis in 2-d, after the
images have been "CANDLE-ized”




THANK YOU!!




