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CIB-optical image cross-correlation

• CIB and optical
: each carries info about star formation
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CIB-optical image cross-correlation

• CIB and optical
: each carries info about star formation

• Image
: only <30% of CIB flux (<5% in Ngal)

is from individual detected sources
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CIB-optical image cross-correlation

• CIB and optical
: each carries info about star formation

• Image
: only <30% of CIB flux (<5% in Ngal)

is from individual detected sources

• Cross-correlation
: averages out unwanted signals such as
atmosphere, noise, stars, & artefacts
(except for Milky Way cirrus)
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Motivation: Euclid + CCAT-prime

But meantime tried CFIS + SPIRE



Herschel(SPIRE) captures dust 
emission at ~20" res

▪ SPIRE 
- beam: 18, 24, 36" at 250,

350, 500 microns
HeLMS_HerS_XMM-LSS: SPIRE view



Another data: CFIS r-band ~0.2" res

▪ Canada-France
Imaging Survey

- 5000 sq.deg. Of
the northern sky

- part of UNIONS



Overlap of 5 fields, ~90sq.deg., are used 
for CIB-optical cross-correlation



Results
: power spectra



Xcorr signal is detected at >18 sigma

Lim et al. 2022



>14 sigma signal even for bkg map

Lim et al. 2022



Halo model interpretation of CIB-COB 
cross-correlation

Lim et al. 2022

SFR prediction



Euclid



Euclid
•1.2-m primary miror, with 2 instruments, VIS and NISP

•Designed to explore the evolution of the dark Universe

•But a huge number of other science projects possible
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Euclid

•Launch agreement signed between ESA and SpaceX

•For launch in Q3 of 2003 - soon!

•Photometry and grism spectroscopy with 2 surveys

•Wide: 15,000 deg2 to VE=26.2, JE=HE=KE=24.5 (5σ, AB, point source)

H𝞪 line flux limit 2⨉10-19 Wm-2s-1 at 1600nm


•Deep: 52deg2, about 2 magnitudes deeper than Wide

•1.2-m primary miror, with 2 instruments, VIS and NISP

•Designed to explore the evolution of the dark Universe

•But a huge number of other science projects possible



Summary

CIB-optical image cross-correlation is a promising tool
to study galaxy formation, with a strong detection
already with currently available data.

What's next?
- update and improve with more and/or better data, including Euclid

- explore for an optimized use of the signal to constrain models

- separate more thoroughly the MW cirrus from ex-gal signals



Supplements



Overlap of 5 fields, ~90sq.deg., are used 
for CIB-optical cross-correlation

▪ HELP - Herschel Extragalactic Legacy Project



To be LSB
or not

• FLS mosaic maps

with LSB (upper)

/ non-LSB (lower)

processing of CFIS

LSB

Non-LSB



Field-to-field variations are 
insignificant



We subtract the MWG using other 
dust/HI maps

▪ Planck GNILC (2016; res=5~10') ▪ WISE (PAH) map (M&F 2014; ~15")



Correlations 
by eyes for 
the bkg maps

- Tip:

Focus on black
(empty) regions

Lim+ 21 in prep

EGS: SPIRE 250micron EGS: CFIS-r LSB



Real-space correlation


