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HLS: Science Goal

• To detect sources that are below the 
nominal confusion limits of Herschel
using the gravitational lensing power of 
massive galaxy clusters.
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Observing Parameters
• Total observing time: 292.3 hours
• 40 clusters (GT survey: 10 clusters)
• PACS (100/160 um, slow medium scan, 

5.4hr/cl ?)
• SPIRE (250/350/500 um; large map, 1.9hr/cl)
• Nominal FOV: 4’x4’
• 5σ sensitivity  : 3.9/5.5/10/14/13 mJy
• 5σ (confusion): 2.9/ 11/25/29/25 mJy



SDP: The Bullet Cluster

Bright (13.5 mJy) strongly lensed (>x20) mm galaxy at z=2.8 
(Wilson et al. 2008) detected by BLAST (Rex et al. 2009).
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Figure from Rex et al. (2009)
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BLAST vs. SPIRE



Triply lensed IR-luminous galaxy at z=2.8
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Herschel+AzTEC SED

~100 mJy in the SPIRE
Bands (LIR=2x1013 L )

(1) If mag = x20,
~5 mJy without mag
LIR~1012 L

(2) If mag = x75,
~1.3 mJy without mag
LIR~3x1011L



The Bullet Cluster Herschel Maps

Optical+X-ray+WL PACS 100um PACS 160um

SPIRE 250um SPIRE 350um SPIRE 500um

5σ~4.0 mJy 5σ~7.5 mJy

5σ~24 mJy 5σ~26 mJy 5σ~32 mJy



MIPS 24um vs. SPIRE 250 um



MIPS 24um vs. PACS 160 um



Bullet Cluster Ancillary Data

• HST images
• Spitzer images (IRAC + MIPS 24um)
• IMACS images (D. Clowe et al.)
• IMACS spectra (A. Gonzalez et al.)
• ASTE/AzTEC 1.1 mm map
• APEX/LABOCA 870um map



HLS vs. LoCuSS
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Summary & Current Status
• Herschel data are as high-quality as 

promised, and HIPE is already producing 
science-grade maps!

• The Bullet Cluster SDP observations have 
demonstrated the power of our lensing survey 
approach.

• 23 out of 40 targets will be observed by the 
end of this month.

• Now the main question is whether we can 
keep up with the data inflow rate….
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