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Since the discovery of large HI deficiencies in Hickson Coabfgaroups (HCGSs), the fate of
atomic gas in these systems has been a mystery. We previmaglpsed an evolutionary sce-
nario where the amount of HI decreases with the secular #ophry state of a group. But what
physical processes give rise to this decrease? Our X-raly sifi8 of the most HI deficient
HCGs suggested that galaxy-IGM interaction is not the damtinmechanism driving cold gas
out of group members (Rasmussen et al 2008). In order to exfhis issue further, we have
gathered VLA and GBT data for a complete distance-limited®a of 22 HCGs with normal,
deficient, and highly deficient HI properties. The GBT obations (Borthakur et al 2010) re-
vealed evidence for a significant HI excess compared witlintieeferometer measurements, and
this excess appears to increase with the evolutionary pifake group, possibly associated with
the diffusing tidal debris in the IGM.

Here, we present the first detailed comparison of VLA & GBTadat Stephan’s Quintet (HCG
92) as a first step to examine the spatial and kinematic litkdxn the high surface brightness to
diffuse HI emission in these groups. Our preliminary resaltggest that tidal tails could evolve
to a diffuse neutral component, as suggested in Verdesénegto et al (2001) and Borthakur et
al (2010).
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1. HI deficiency in Hickson Compact Groups. Previous studies

A combined analysis of single dish HI data for 72 HCGs and the VLA data GoHCGs
has revealed that 60% of HI emission is missing in these groups, which is simifegnitude to
the HI deficiency found in Virgo and Coma clusters and Coma | group éé&hMontenegro et al
2001). Evidence for tidal interactions and tidal stripping is common, and tldefitiency is larger
in individual galaxies (76%). So where is this missing gas? The fraction deficient and non-
deficient groups detected in the ROSAT survey is 45% and 18%, reggg¢tPonman et al 1996),
and it was suggested that hot gas might have originated in cold gas stfippethe galaxies plus
phase transition. However, ram pressure stripping seems insufficiexptain the observed Hl
deficiencies (Rasmussen et al 2008). Has past star formation exth#usigas supply? Or could
there exist an extended component stripped from the member galaxiesretmalms neutral in the
intragroup medium?

In order to explore the latter possibility, we have performed a GBT studytliBkur et al
2010) of a complete distance limited (B 100 Mpc) sample of 22 groups with at least 4 true
members and at least one spiral. The upgraded GBT radiotelescopdesravhigh sensitivity
(rms/hour = 0.7 mJy; a 2-20 improvement with respect to previous obsersatigth an improved
baseline stability and a large bandwidftw(= 2500 km/s). The integrated HI spectra obtained from
GBT are compared with the equivalent spectra synthesized by integrating_#h data cubes in
the area covered by GBT (8.5 arcminutes), and significant excess emis$oaumnd in the GBT
spectra. Given the superior surface brightness sensitivity of the GBBTexcess is interpreted as
originating from diffuse, low column density HI in these groups.

In Borthakur et al we proposed that the missing gas in the VLA data may axiqtl) Low
column density diffuse medium which can only be detected by GBT; (2) Spatidtyeéed sheets,
filaments, or extended disks that are missed by the VLA because of spiadiahdi; or (3) A
combination of both. The large inferred filling factor suggests that thesexgas is extended and
occupy a significant fraction (median = 40%) of the GBT beam. The brpadtsal signatures
specifically rule out cold discrete clumps or filaments. The excess gas raessri is the highest
in the least HI-deficient groups. The excess gas content incredibethes evolutionary phase of
the group, and we proposed that faint diffuse neutral medium prodogéhe slow evolution of
tidal debris accounts for this excess. According to the evolutionaryasiceproposed in Verdes-
Montenegro et al (2001), the largest fraction of diffuse neutral I&Muld be found in groups
where the tidal debris has had enough time to evolve into an extended campdrtes is the
scenario we want to test further here.

2. GBT versus VLA integrated emission for Stephan’s Quintet

Stephan’s Quintet is group 92 in Hickson Catalogue. A detailed descrigdttbe group mem-
bers and notations, and the VLA HI observations are found in Sulenti¢2@@l1) and Williams et
al (2002). The new GBT spectrum is included in Borthakur et al pamet,a detailed comparison
between the VLA and single dish data presented here has not beemperifpreviously. No Hl
emission is found at the position of the new intruder in the VLA data while emissiaiurfes are
found to the north (NW-LV) and south of the intruder position. Interestinjlg GBT spectrum
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shows emission in the velocity gap between those two components, suggeatifgjrthdiffuse
gas associated to NGC 7318b might still survive the harsh conditions. We\Nclump appears
more extended in the VLA map than its more compact counterpart at the maip getncity,
NW-HV. This difference is confirmed by the GBT spectrum. The majority ofHhenissed by the
VLA is associated to the velocity of the main system, which includes Arc-N anadS\N&V-HV.
An inspection of the VLA data cube suggests that this missing gas resultgtimotitdal features
Arc-N and/or S being spread in a large area. Hints of faint but exteadgskion corresponding to
the emission detected by the GBT might be present in the velocity range G48k6/s, where a
higher level of "noise" is observed at a level 0k210'8 atoms cm?.

These results support the idea proposed in our previous works: fhealifeutral component
seems associated to the presence of evolved tidal tails. We plan to test thilsdsip further using
the dataset we have built for our complete sample of compact groups.

3. Perspectives for the golden age of radioastronomy

Studies like the one proposed here will strongly benefit from the improvenpeavided by
the most recent and forthcoming facilities, as, among others,large velooityage (e.g EVLA,
WSRT), large field of view (e.g. Apertif, ASKAP), sensitivity to faint extier features (MeerKat)
or large dynamic range (ASKAP).
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