A key proponent to galaxy evolution is the multiphase gas that surrounds and permeates the galactic disk. Studying this complex gas network allows us to better understand how it regulates the metallicity, structure, and star formation within a galaxy. Within the disk there
are small dust grains called polycyclic aromatic hydrocarbons (PAHs). These grains are effective tracers of cold molecular gas and H |l regions, as well as production sites for molecular hydrogen which make PAHs excellent probes for studying star formation in galaxies. We use
the James Webb Space Telescope (JWST) to study the infrared emission from PAHs throughout the disk of the giant low surface brightness galaxy Malin 1. Compared to high surface brightness galaxies, Malin 1 exhibits less structure and overall dust content. This is
potentially hinting at a deficit of cold molecular gas, which is a necessary ingredient for star formation. By mapping out where the dust exists throughout the disk, we can trace areas of stellar formation and gain insight into the properties of this extreme galaxy.

F770W Filter F1280W Filter

The star formation law of Malin 1 will be calculated using combined JWST and MUSE observations. The PAH
emission map will be used to calculate the total gas surface density across star forming regions of the disk

using the relation [16]:
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The star formation rate surface density will be determined from the Ha emission map from MUSE
observations. The relationship between star formation rate and Ha luminosity is given as [7]:

Characteristics of Malin 1:
Malin 1 is a giant low surface brightness galaxy (6.5X bigger than our MW)
366 Mpc away with a surface brightness less than the night sky (~28

mag arcsec” 2). It has an estimated virial mass of 2.6><1012M@ [3] and an HI mass

of 6.8><101°M@ [4]. The current estimated H, gas SD is < 0.3 M@pc_2 [5]; this
puts it at the extreme end of the Kennicutt Schmit law (see Figure 1).

Kennicutt-Schmidt Star Forming Law:

The Kennicutt-Schmidt (KS) law describes the relationship between SFR and gas
surface densities [1,2]. The power law described by KS is different for each galaxy
subset (Figure 1) with the low end of the law containing LSBGs. The interstellar
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While the images of Malin 1 have not yet be corrected for
warm dust continuum, an estimate could still be made for its
structure and dust content. Malin 1 has very low dust content
and overall structure as compared to a more normal high
surface brightness galaxy. This hints at the potential deficit of
cold molecular gas in the galaxy which is a necessary aspect of
star formation. Future plans for Malin 1 are: to refine the
reduction pipeline to get better background subtracted images,
to correct the contamination from the dust continuum image to

Figure 1: The Kennicutt-Schmidt Law for star forming galaxies [8]. Breaks in the law are get a complete map of PAH in the disk, and to examine the
shown by the vertical red lines. There are LSBG (left), normal spiral galaxies (middle), and topological structure of the disk and compare it to the
starburst galaxies (right) each galaxy class has different star formation efficiencies. The Figure 3: Colored (g- and r-band) image of Malin 1 [12] with an VLT/MUSE Ha image PHANGS-JWST Project [16]. Finally, we will be able to define the =5 Gas dosity DIOC o7 IC 5332 from scaled FLL30W fiies
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LSBG class which makes it perfect to study this low-density regime of star formation. detected in our images (see Fig. 1). constraining the low-density end of the KS Law. shows strong structure and high dust content.
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