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Environmental effects on galaxy evolution 

Duc et al. 2007 

Sun et al. 2007 

LC et al. 2006 

Kenney et al. 2008 
LC et al. 2007 Schimer et al. 2007 

Yoshida et al. 2004 

Chung et al. 2007 

Oosterloo & van Gorkom 2005 

So far a plethora of info about stars and gas (atomic, molecular, ionized)…  

What about dust? 



HRS  
Herschel Reference Survey 

Boselli et al. 2010, PASP, 122, 261 
HeViCS  

Herschel Virgo Cluster Survey 
Davies et al. 2010, A&A in press 

• SPIRE 250, 350, 500μm maps 
• 15<D<25 Mpc    
• K<12 for Sp. -- K<8.7 for E/S0 

• Gal. lat. > +55 deg  & A(B) < 0.2 mag 

• 323 obj. (65 E/SO, 258 Sp./Irr) 

• SPIRE+PACS maps 

100, 160, 250, 350, 500μm  

• ~64 deg2 

See talks by  
Bianchi, Baes, De Looze See talk by Eales (tomorrow) 



M87 

M86 group 

NGC4569 

~6deg (~1.7 Mpc) 



The NGC4438/M86 system 

M86  
V~-240 km/s 

NGC4438
V~+70 km/s 

NGC4435
V~+800 km/s 

Kenney et al. 2008 



The NGC4438/M86 system 

M86  
V~-240 km/s 

NGC4438
V~+70 km/s 

NGC4435
V~+800 km/s 

Kenney et al. 2008 



The NGC4438/M86 system 

M86  
V~-240 km/s 

NGC4438
V~+70 km/s 

NGC4435
V~+800 km/s 

Kenney et al. 2008 



NGC4438 
UV 250 μm 350 μm 500 μm 

HI  
(Hota et al. 2007) 

CO(1-0)  
(Vollmer et al. 2005) 

Hα+[NII]  
(Kenney et al. 2008) 

24μm 70μm 

Extra-planar cold dust associated with stripped gas 
LC et al. 2010a A&A, in press 

250 μm contours 



M86 

Gomez et al. 2010 A&A, in press 

250 μm 350 μm 500 μm 

HI X-ray Hα+[NII] 

SDSS 

Cold dust follows closely ionized (Hα+[NII]) gas 
Likely material stripped from NGC4438 

Heating mechanism not clear, likely the same responsible for 
Hα+[NII] emission: e.g., tidal heating  

See poster by Haley Gomez (P1.39) for more details! 



SPIRE observations provide evidence for dust 
stripping in NGC4438/M86 

Rare event, or more general evolutionary path? 



Ideally, we want to estimate a  
“dust-deficiency” parameter… 



HI deficiency 
def(HI) = log(<M(HI, Dopt,Type)>) - log(M(HI)obs)  

(Haynes & Giovanelli 1984) 

def(HI) = 0 ==> Normal HI content  

def(HI) = 1 ==> Lost 90% of HI 

Dust is stripped ==>  
“truncation” in the dust disk ? 
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Neutral Hydrogen 

(Cayatte et al. 1990) 

HI deficiency associated  
with “truncation” in the HI disk 



LC et al. 2010b A&A, subm. 

“Truncated” dust disk in HI-deficient Virgo spirals 

Pohlen et al. 2010 A&A, in press 

SPIRE 250 μm   

HI 21 cm  
(Chung et al. 2009)        

SDSS 

HI-rich HI-poor 

See Poster by Matt Smith (P2.44) 



“Truncated” dust disk in HI-deficient Virgo spirals 
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Looking for stripped dust - Beware of cirrus! 

NGC4438 

NGC4402 

NGC4388 

M86 

Diffuse Plume near NGC4438 

FUV/opt/24μm/160μm/HI/CO counterpart 

Previously interpreted as a tidal stream 

Properties and kinematics more consistent 
with cirrus than tidal debris 

LC et al. 2010c MNRAS, 403, L26 

SPIRE 
250 μm 

UV B 24μm 160μm 



Summary 

•  HeViCS+HRS observations of the Virgo cluster: first glimpse 
of the effects of the environment on the dust properties of 
cluster spirals. 

Very promising data to: 
•  Look for “clear” examples of dust stripping 
•  Quantify the amount of dust-deficiency in cluster spirals 
•  Look for any diffuse intra-cluster dust stripped from 

infalling spirals 




