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e Sources of additional X-ray information:

o Spatial: full use of the PSF structure
o Spectral: differences between background and expected source spectra

o Time-dependence: evolution of the detector response and background over
17 years of CDFS observations

o Instrumental: differences in the ACIS event grade probabilities for sources vs.
particle background (NEW)

e Statistical Framework: likelihood-based detection
e Results: Sensitivity gains and improved accuracy of source positions

e Results: Initial look at cross-1Ds with JWST/JADES



Spatial information

Full use of the PSF structure:
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Spectral information + Time dependence
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Spectral information + Time dependence
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Statistical Framework:
Likelihood-based source detection
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dy, arcsec

Source position

Aln L map

dx, arcsec

uncertainty

AlnL =115 from the peak = 68% uncertainty region

AlNnL = 2.3 = 90% uncertainty,

and so on. (2AInL follows x*, distribution)
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Improvements in X-ray source positions
accuracy
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dy, arcsec

Cross-ID with optical catalogs

1 LIT
Likelihood Ratio = L(real source) _ / peak

b

L(spurious source) 27 opy
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CROSS-ID WITH JADES: CHANDRA SOURCES WITH ZPHOT > 5.5

AlnL = 441 zphot=8.37 v absorbed

AlnL = 593.5 zphot=12.6 v absorbed
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dy, arcsec

CROSS-ID WITH JADES: CHANDRA SOURCES WITH ZPHOT > 5.5

AlnL =15.63 zphot=16.95 v absorbed AlnL =13.25 zphot=6.68 ~ mildly absorbed
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dy, arcsec
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Spectral classification
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dy, arcsec

Z > 5 source

AlnL =9.62 zspec=5.2585 v ABSORBED v NEW
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Spectral classification implies nH ~ 4x10%* cm™ at z = 5.26.
L.~ 8x10% erg s (absorbed). Unabsorbed L, ~ 3x10%* erg s (0.5-30 keV rest-frame)
Compton-thick AGN at z>57
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Backup slides



False detection analytical approach

Probability density
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N false estimation
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End-to-end
background
spectrum
test

Flux, 1 03 cnts arcmin 2 keV!
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Split information

SpPIIT probapiity
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Harder spectral model

Detected sources
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CXB peak at ~30 keV

[nH]=23.5, z=2.5
[nH])=23.5, z=3.0}
r=1.0f

Normal gal :

r=1.4f
r=1.8F
r=2.2f
HMXB, z=3
HMXB, z=5F
Star - of

Compton thick + reflection
next talk

O O O

6 x 10° / 101

axio

4x 10!

Type-1 AGN




