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Motivation

Is this visible in the Star Formation History (SFH) of galaxies?
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Group galaxies

Larger galaxies

Field galaxies

Dwarf galaxies
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Steps to go

I. Sample Selection

II. Galaxy Group Catalog

III. Spectral Analysis

IV. Results

V. Conclusion

VI. Outlook
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Chapter I

Sample Selection
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Sample Selection

▪ Expectations:

▪ Large Redshift Survey

▪ High Completeness

▪ Availability of Spectra

▪ DESI DR1 (DESI Collaboration et al. 2026)

▪ “FastSpecFit Spectral Synthesis and Emission-Line Catalog” (VAC, 

Value Added Catalog, Moustakas et al. in prep., Moustakas et al. 2023)
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Sample Selection

▪ DR1 consists of Bright Galaxy Survey (BGS),                   

Emission Line Galaxies (ELGs), Luminous Red               

Galaxies (LRGs) and QSOs

▪ For a coherent catalog, I only use BGS objects         

(Hahn et al. 2023)

▪ 𝑧 < 0.6

▪ 𝑟mag < 20.175

▪ Excludes a lot of low-𝑧, low-𝑀⋆ objects
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Sample Selection

▪ Use region of high 

completeness

▪ Remove stars and objects with 

redshift warnings

▪ Full Sample:

▪ → 1,374,121 spectra

▪ ≈ 1500 deg2
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Chapter II

Galaxy Group Catalog
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Galaxy Group Catalog

▪ Nessie (Lambert et al. 2026) is a friends-of-friends              galaxy 

group finding algorithm

▪ Requires only R.A., Dec., redshift

▪ Group membership is based on distances                               

between galaxies 𝑖 = 1 and 𝑖 = 2: 

▪ Distance proj. on sky: ≤ 𝒃𝟎

▪ Distance along line-of-sight: ≤
𝒃𝟎𝑹𝟎

▪ 𝒃𝟎, 𝑹𝟎 ≡ free parameters to be chosen (𝒃𝟎 = 𝟎. 𝟎𝟓𝟒, 𝑹𝟎 = 𝟐𝟔 in my case)

▪

▪
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Galaxy Group Catalog

▪ The final group catalog contains 

> 200,000 groups up to 350 

members

▪ A medium-size example group 

with 15 galaxies
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Chapter III

Spectral Analysis



Listenebene

erhöhen

Listenebene

verringern

Listen erstellen

Wechseln Sie die Textebene

im Menü über: 

Start > Absatz > 

Listenebene 

erhöhen/verringern

Folie in Ursprungsform 

bringen über Menü:

Start > Folien > 

Zurücksetzen

Hilfslinien anzeigen über Menü: Ansicht > Anzeigen > Haken bei Führungslinien setzen

Fußzeile anpassen: Einfügen > Text > Kopf- und Fußzeile

Wechsel des Folienlayouts 

im Menü über:

Start > Folien > Layout

Spectral Analysis

▪ Done using a spectral synthesis software developed by Pascal 

Vennedey (Vennedey et al. in prep.) based on pPXF (Cappellari

2023)

▪ Extraction of SFH from spectra based on empirical models

▪ Certain strong emission lines (Hα, [O III]) → Recent Starburst

▪ High continuum flux in blue / UV → High-mass stars →  Recent SF

▪ High continuum flux in red / IR → Low-mass stars → SF in the past
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Spectral Analysis

▪ Continuum and 

line fitting
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Spectral Analysis

▪

▪ Extraction of 

luminosity, mass 

and SF history

Malte Przybyl | 08.09.2026 | Annual Meeting of the German Astronomical Society                                                                            

The "Environmental Impact" on the Star Formation History of Dwarf Galaxies
14



Chapter IV

Results



Listenebene

erhöhen

Listenebene

verringern

Listen erstellen

Wechseln Sie die Textebene

im Menü über: 

Start > Absatz > 

Listenebene 

erhöhen/verringern

Folie in Ursprungsform 

bringen über Menü:

Start > Folien > 

Zurücksetzen

Hilfslinien anzeigen über Menü: Ansicht > Anzeigen > Haken bei Führungslinien setzen

Fußzeile anpassen: Einfügen > Text > Kopf- und Fußzeile

Wechsel des Folienlayouts 

im Menü über:

Start > Folien > Layout

Results
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▪ sSFR

▪ Isolated Galaxies



Listenebene

erhöhen

Listenebene

verringern

Listen erstellen

Wechseln Sie die Textebene

im Menü über: 

Start > Absatz > 

Listenebene 

erhöhen/verringern

Folie in Ursprungsform 

bringen über Menü:

Start > Folien > 

Zurücksetzen

Hilfslinien anzeigen über Menü: Ansicht > Anzeigen > Haken bei Führungslinien setzen

Fußzeile anpassen: Einfügen > Text > Kopf- und Fußzeile

Wechsel des Folienlayouts 

im Menü über:

Start > Folien > Layout

Results

Malte Przybyl | 08.09.2026 | Annual Meeting of the German Astronomical Society                                                                            

The "Environmental Impact" on the Star Formation History of Dwarf Galaxies
17

▪ sSFR

▪

▪ Galaxies in 

groups of 5
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▪ Isolated Galaxies
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▪ For one of the 

clusters, the 

average number 
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𝑛SB = 9.0 ± 3.4
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▪ For the same 

cluster as before, 

the average 

length per burst is
ΔSB = 2.8 ± 1.0

▪ For the similar 

fraction of the 

isolated galaxies, 

it is               

ΔSB = 3.5 ± 0.9



Chapter V

Conclusion
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Conclusion

▪ No difference in # of starbursts visible

▪ Shorter starbursts in group galaxies

▪ May be due to galaxy-galaxy interactions quenching starbursts in groups L

▪ Across all environments, dwarfs show more sSFR, more starbursts, 

longer starbursts and lower mass-to-light ratios
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Outlook
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▪ Analysis of sub- and superstructure
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▪ A little bit of stacking
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▪ sSFR 𝑡

Link to GIF: 

https://ruhr-uni-

bochum.sciebo.de/s/NBS6

93tR7WwKBEH

https://ruhr-uni-bochum.sciebo.de/s/NBS693tR7WwKBEH
https://ruhr-uni-bochum.sciebo.de/s/NBS693tR7WwKBEH
https://ruhr-uni-bochum.sciebo.de/s/NBS693tR7WwKBEH
https://ruhr-uni-bochum.sciebo.de/s/NBS693tR7WwKBEH
https://ruhr-uni-bochum.sciebo.de/s/NBS693tR7WwKBEH
https://ruhr-uni-bochum.sciebo.de/s/NBS693tR7WwKBEH


Finally…

The End
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  z < 0 . 6


   r  mag < 20 . 175


  z


   M ⋆


  17 , 995 , 820


  1 , 374 , 121


  ≈ 1500     deg 2


  i = 1


  i = 2


   tan ⁡   (  𝜃 12 )   ∑ i   d i  com.  ≤  𝒃 𝟎   ∑ i     ( 𝜌  (  z i )  c i )  − 1 / 3


   |  d 1  com. −  d 2  com. | ≤    𝒃 𝟎  𝑹 𝟎 2   ∑ i     ( 𝜌  (  z i )  c i )  − 1 / 3


   𝒃 𝟎 ,    𝑹 𝟎   ≡


   𝒃 𝟎 = 𝟎 . 𝟎 𝟓 𝟒 ,    𝑹 𝟎 = 𝟐 𝟔


   d i  com. ≡


  𝜌  (  z i )     ≡


   c  i                   ≡


   𝜃  12             ≡


  > 200 , 000


  sSFR


  sSFR


  sSFR


  sSFR


  sSFR


  sSFR


  M / L


  M / L


  M / L


  M / L


  M / L


  M / L


   n  SB = 9 . 0 ± 3 . 4


   n  SB = 9 . 2 ± 3 . 5


   Δ  SB = 2 . 8 ± 1 . 0


   Δ  SB = 3 . 5 ± 0 . 9


  sSFR  ( t )

