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Overview
The quenching of satellite galaxies involves the 
intersection of interesting physics

Look for trends in quenching around L* hosts 
with properties of hosts and satellites

Primary result: Dichotomy in quenching around 
passive and star forming hosts

Explore possible interpretations of this result
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Virial Mass Distributions

All isolated galaxies

Exactly one satellite

Requiring exactly one satellite selects lower 
mass halos (~ 2 x 10   M     )solar

12
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SDSS Sample
Host stellar mass > 10     M10.5

solar

Host is isolated

Host virial mass few x 10   M      12
solar

Satellite stellar mass [10   ,10    ] M10.59.5
solar

Satellite within 350 kpc projected, 500 km/s

Control sample is isolated by 3 Mpc, 400 km/s
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SDSS Sample

483 host/satellite pairs
204 around star forming hosts
279 around passive hosts
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Satellite Quenching
Define conversion fraction

f
convert

=

f quenched,sat
- f quenched,control

unquenched,control
f

Fraction of satellites that become quenched 
after infall

Can play games with definition of  “quenched”
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Satellite Quenching
All Satellites

fconvert
-11 = ~20%
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The Dichotomy
SF Hosts Passive Hosts

= ~30%= ~0% f convert
-11

f convert
-11
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The Dichotomy

f convert
-11 = 0%

f convert
-10.5 = 0%

f convert
-11 = 30%

f convert
-10.5 = 40%
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The Dichotomy

Satellite of passive hosts are morphologically 
indistinct from their field counterparts!
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Interpretations

 
Stacked satellite velocity dispersions point to ~50%  
more massive halos for passive galaxies

Passive Hosts

Star Forming
Hostsσ = 165 km/s

σ = 145 km/s
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Interpretations
Host halo mass effect?

Weinmann+ 2006
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Interpretations
Host circumgalactic medium effect?

The Astrophysical Journal, 755:166 (17pp), 2012 August 20 Humphrey et al.
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Figure 3. XMM MOS1 (central CCD, top left) and Chandra (top right) images of NGC 1521. Point sources found in the XMM image have been marked with white
circles, and are excluded from subsequent analysis. Although it is not clear given the dynamic range of the XMM image, the emission from NGC 1521 extends to
the edge of the central CCD, as we show in Section 3. The Chandra image has been cleaned of point sources and mildly smoothed, and arbitrarily spaced isophotes
have been overlaid to guide the eye. The smoothing scale varied from ∼1′′ at the smallest scales, to ∼0.′9 (15 kpc) at the outer part of the image (see the text). To
explore the slight distortion of the innermost isophote, we show (bottom left) the azimuthal variation of the surface brightness in the (unsmoothed) Chandra image,
averaged radially between 1′′ and 5′′ (upper, black data points) and between 5′′ and 15′′ (lower, red data points). The position angle is measured counterclockwise from
due east. We overlay the best elliptical β-model fit (allowing a position angle twist between each region). We note that the slight excess between 240′′ and 300′′ in the
1′′–5′′ data is not statistically significant. At the bottom right, we show a “residual significance” image (see the text) of the center of the system, indicating deviations
from a smooth fit to the Chandra X-ray isophotes. There is no obvious large-scale feature in this map, indicating the system is largely relaxed.
(A color version of this figure is available in the online journal.)

corresponding approximately to ∼90% encircled energy. Typ-
ical spectra are shown in Figure 4. Spectral redistribution ma-
trix files (RMFs) and ancillary response files (ARFs) were
generated with the SAS rmfgen and arfgen tasks, the latter
using an exposure-corrected detector map to perform flux
weighting.

The MOS1 and MOS2 spectra were fitted simultaneously
in Xspec ver. 12.5.1n, to obtain the projected abundance,
temperature, and density profiles (see Humphrey et al. 2011).
The data were fitted using the C-statistic, which is less subject to
bias in all count rate regimes than the popular implementations
of χ2 for Poisson-distributed data (Humphrey et al. 2009b),

and the fits were restricted to the 0.5–5.0 keV band (to avoid
instrumental lines at higher energy). To aid convergence, we
rebinned the spectra to ensure at least 20 photons bin−1. We
modeled the hot gas as an APEC model, and included a 7.3 keV
bremsstrahlung component to account for undetected low-mass
X-ray binaries, which was only significant within ∼Re (4.7 kpc,
from the Two Micron All Sky Survey (2MASS) database; Jarrett
2000). Hot gas abundance ratios with respect to Fe were tied
between all annuli. Where they could not be constrained, they
were fixed at the solar ratio (Asplund et al. 2006).

To account for the background, we adopted the approach
in Humphrey et al. (2011). Specifically, to account for the

5

NGC 1521

Humphrey+ 2012
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Interpretations

 
Radial gradient in conversion fraction around 
passive hosts
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Interpretations
Host halo mass effect?

Host circumgalactic medium effect?

Formation/infall time effect?

???
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Summary

SF Hosts Passive Hosts

• SF hosts: do not quench their satellites

• Passive hosts: quench their satellites.

• Satellite morphologies same as field galaxies at fixed SFR

• Satellite quenching increases at small radius

• For further results (e.g. stellar mass effects), talk to me!
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