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7 v Investigating the environmental effects on the evolution of galaxies
IN groups and clusters

PUERTO RICO
SRI + UMET + USRA

Srihari Balaji (Union College), Prof. Rebecca A. Koopmann (Union College), Undergraduate ALFALFA Team

ABSTRACT: The Undergraduate ALFALFA Team (UAT) Sky plots and velocity histograms for example What are groups and how are
Groups Project iIs investigating the influence of the . .
environment on galaxies in group environments. Galaxies g rou pS th ey d efl n ed N RASSCALS al d
In clusters show evidence for a variety of environmental
effects. The UAT team has chosen groups from the Tem pel et al ! Catal 0937
RASSCALS sample (groups defined using the Rosat X-ray _
satellite, Mahdavi et al. 2000). Galaxies within 2 degrees of » NRGDO32 = Tempel Group 1D 4245 Gal(c';txly g_roupsbf_itnd Clusters ot
the group center and 3 sigma of the central velocity of the i 0 eelEnes Ol GOl EEEr=eu= =i
grougp Wpere targeted fc,? Ha observations. Weycross- 131 (Sr:;yr?tl)o;élsifg ggﬁaxggﬁgyazﬁtﬁggfme * Velocity dispersion is standard deviation of velocities about the
matched the 52 RASSCALS groups and clusters the UAT -534' RASSCALS NRGb032 group in grey and mean velocity, estimated using the line-of-sight velocities
has observed to the Tempel et al. (2017) group catalog z 2 101 Tempel et al. (2017) group galaxies in (assuming Gaussian distribution)
based on Sloan Digital Sky Survey observations, finding 26 o blue. The Tempel et al. group is
that matched within 10 arcminutes of the RASSCALS Q 33 embedded in a larger structure, with RASSCALS (ROSAT All Sky Survey-Center for Astrophysics Loose
group. Here we compare properties of these groups. 5 ;’ﬁ;?\ct'ﬂgsr;:l?nd'nr%ltjoward ol s Systems, Madhavi et al. 2000) Group Selection
JIOEP. « Groups selected from Center for Astrophysics and Southern Sky
Undergraduate ALFALFA Team (UAT) 32 Redshift Surveys (about % of the sky)
® NSF-sponsored consortium of 24 undergraduate-focused 142 " 5000 6200 6400 6600 6800 7000 7200 7400 7600 7300 * Friends-of-friends algorithm
Institutions engaged in undergraduate research and v (kmis) o X-ray flux or upper limit from ROSAT
faculty development within the Arecibo Legacy Fast ALFA
(ALFALFA) survey and followup projects 10 Tempel et al. (2017) Group Selection
® ALFALFA: Blind HI survey of Arecibo sky (7074 deg?) for ¢ ° NRGD049 = Tempel Group ID 1876 . Groups selected from SDSS spectroscopic sample
extragalactic HI sources (Giovanelli et al. 2005, z <0.06, 0 _— « Modified friends-of-friends group finder which is designed for
4 Skyplot (left) and velocity histogram L.
® ngeC S 3.2 size) : : _13. (right) depict galaxies in and near the flux-limited galaxy surveys.
servatlo_ns gnd analysis carried out by undergraduates =2 a RASSCALS NRGb049 group in grey and
at UAT Institutions 2 i Tempel et al. (2017) group galaxies in " A
o 1 _ blue. The Tempel et al. group is o000 o
UAT Groups and Poor Clusters Project Q47 © . ¢ embedded in a larger structure with £ sono :
. . Y | ® o L velocities spanning a range, but not z
Star formation and gas content in clusters affected by - ® displaying a Gaussian distribution. 2 .
environment through processes such as ICM-ISM and P ..o' . H H H H g e
gijggzggg%xg; interactions (e.g., review by Boselli & 1?46 ------- 145 ------- 144 ------- 'i43 o w0 S0 o0 O %00 é&uuu /
What effect(s) dominant? Is there pre-processing in RA (deg) V (kmis| S
groups? S ——— iy
UAT Hq Imagi_ng Pr(_)ject: quantify_star fprmation rates 26 - N NRGb168 = Tempel Group ID 65990 - masscaus onralvlocky ey T et vy i "
and distributions in groups with wide range of Comparison of RASSCALS and Tempel et al. group central velocity
properties, compare to cluster studies y ° Skyplot (left) and velocity histogram (right) (left) and velocity dispersion (right). Central velocities are in good
— 95 0 ﬁ' Y depict galaxies in and near the RASSCALS agreement, but velocity dispersions are more scattered.
o % o NRGb168 group in grey and Tempel et al.
UAT Sample Selection and Properties E : 2,|_ . (2017) group galaxies in blue. The Tempel
® L ALFALFA (Giovanelli et al. 2005) i o ElLell giobp (= mere [solelze sl e eiluels
o _ 24 displayed here, with fewer galaxies in an
RASSCALS (Mahdavi et al. 2000) or ACCEPT (Cavagnolo et o | ) | extended structure.
® Spring (9h-16h) and Fall (22h-3h; Pisces-Perseus
Supercluster) skies 2?31 1#0 1?9 178 0= 4400 4500 4600 4700 4300 4900 50005100  Comparison of recent group catalogs based on more complete SDSS data will
® 67 total groups/clusters to date, including 52 RASSCALS RA (deg) v (ks better define the group structures we are studying.
groups, 34 in Spring Sky e 26 Spring RASSCALS groups are identified with Tempel et al. (2017) groups and 6
29 5 NRGb177 = Tempel Group ID 10680 were examined in comparative sky plots and velocity histograms.
* Most of the Tempel et. al groups examined were embedded in larger surrounding
Sloan D|g|tal Sky Survey (SDSS) ) Skyplot (left) and velocity histogram (right) str.uctures.. . . . _ .
® Imaging and spectroscopic redshift survey (York et al. 21 i depict galaxies in and near the * This analysis will be helpful in refining group membership and detecting
. 2000) E: 0 -Fs(fnfse?@:'; |\|(2R(§;1[%77mgurouZ;Qx?er?i,nand environmental processes affecting individual galaxies.
® Imaging one third of the sky and spectra for more than ° 2014 % 6 I \c/glngg?ctr;nntr;eoili%ebu;;z?gs\fv?teh;gr:ﬁlee | |
three million sources o . arger gtruc?ure 9 * Examine all RASSCALS groups in overlap
® Several group catalogs derived from SDSS including > o °* , ' * Examine velocities of galaxies in the vicinity as a function of distance from the
Tempel et al. (2014, 2017) 10— ¥ e N H Hl_ H u ”—H— |-||_H_‘ m H center of the group
183 182 181 180 0 200 6400 6600 6800 7000 7200 7400 7600 7300 8000 * Compare group membership based on other recent group catalogs
Acknowledgem ents RA (deg) v (kmis) * Refine group membership as defined by RASSCALS criteria and criteria of
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providing us the 2020Summer Research Fellowship. We thank 31 0 NRGDb226 = Tempel Group ID 1539

the entire ALFALFA. We thank the entire ALFALFA team for

making the survey. We thank UAT for hosting weekly sessions 30/ " Skyplot (left) and velocity histogram (right)
that provided us insights about various topics in astrophysics. 20 1 depict galaxies in and near the l ] D ] IOD ]
The UAT is supported by the NSF grant AST-1637339. 60 RASSCALS NRGDb226 group in grey and

5 50 Tempel et al. (2017) group galaxies in COLLEGETE
blue. The skyplot depicts a rich cluster

called the Coma Cluster. The Tempel
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