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Information FHeld Theory

s = signal
d = data
_PUs)P(s) 1 pgas
PR Tz
H(d,s) = —logP(d,s)

Z(d) = /Ds P(d, s)
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signal reconstruction with 2" pixels given 42 noisy data points

e data
n=2
n=3 ;
B _
n= 4 [ 1
n= r." I1|
n= 1 Y
; | ;
n=
— ) = N FJ ) ’
— n = 9 F _ L"} . [y "J 1 .
L i-__ F
-J " T i
1 L \ I'IJ
L * L J .1 - F ~ i
} y Ilii i | —
kL L i r
, d,
\ U
k 1
" T - |
/4 72 3n/4 ™

coordinate




- Numerical Information Field Theory

Selig et al. (2013), Steilninger et al. (sub.)
Code @ https//gitlab.mpcdf.mpg.de/ift/NIFTy

sighal data reconstructed map
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Denoising, Deconvolving, and Decomposing

Photon Observations selig et al. (2014)
www.mpa-garching.mpg.de/ift/d3po




D°PO - challenges & assumptions

1+2+2 model parameters

smoothness — y =y oy Lo
prior power spectrum\:ﬁf J J
log-normal Sy Yy
diffuse / point-like
photon flux
v
photon counts
v

data

Selig & Enflin
(2014)
arXiv: 1311.1888

,,,,,,,,,,,,,,,,,,, independent
Inverse-gamma
- likelihood



http://arxiv.org/abs/1311.1888

Selig & Enl3lin

D°PO - challenges & assumptions (2014)
arXiv: 1311.1888

H(s,T,u|d) = —log P(s, T, u|d)
= Hy+1"R (e® + %) — d' log (R (¢® + %))

1 1
+ 5 log (det |.S]) + §8TS_1S

+(a—1)Tr+q'e™™ + 71TT

+(B-1)'u+nTe™



http://arxiv.org/abs/1311.1888
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D3PO in 1D & QPOs

MagneTQr flare SCR 1900+14
Pumpe et al. arXiv:17/08.057072
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flux [counts per bin]

D3PO in 1D & QPOs

Mognemr flare SCR 1900+14
Pumpe et al. arXiv:17/08.057072
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P(v)

D3PO in 1D & QPOs

MogneTQr flare SCR 1900+14

Pumpe et al. arXiv:17/08.057072
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D3PO a guided demo

D1PO

raw input data denoised observations




D3PO a guided demo

D2PO

demasked flux denoised observations




D3PO a guided demo

D2PO

demasked flux deconvolved flux




D3PO a guided demo

D2PO

reconvolved point sources deconvolved flux




D3PO a guided demo

D3PO

reconvolved point sources diffuse flux
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log-data



log-data ... denoised



log-data ... denoised ... deconvolved



log-data ... denoised ... deconvolved ... decomposed



Selig, Vacca, Oppermann, Enflin (2015)

log-data ... denoised ... deconvolved ... decomposed



Selig, Vacca, Oppermann, Enflin (2015)

relative uncertainty of diffuse emission






Radio Interferometry
Junklewitz et al. (arXiv:1311.5282)

clean map

low noise, 40% uv-coverage



Radio Interferometry
Junklewitz et al. (arXiv:1311.5282)

map, iter #7
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low noise, 40% uv-coverage




Radio Interferometry
Junklewitz et al. (arXiv:1311.5282)
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Radio Interferometry
Junklewitz et al. (arXiv:1311.5282)

clean map map, iter #7

low noise, 40% uv-coverage



Radio Interferometry
Junklewitz et al. (arXiv:1311.5282)

clean map map, iter #113
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high noise, 40% uv-coverage



Radio Interferometry

Junklewitz et al. (in prep.)

clean map map, iter #3
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Abell 2219 @ 8415 MHz - data by Vdentina Vocca
dirty 8415
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Abell 2219 @ 8415 MHz - CLEAN map by Vadlentina Vacca
CLEAN 8415
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Abell 2219 @ 8415 MHz - fast-RESOLVE map by Maksim Creiner
RESOLVE 8415
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Abell 2219 @ 8415 MHz - fast-RESOLVE uncertainty map by Maksim Creiner
SIGMA 8415
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UBIK: reality support

“l came over to Ubik after
trying weak,

out-of-date reality supports.
My pots and pans
were turning into
heaps of rust.
The floors of my
conapt were

sagging.”

Source:
https://martinacecilia.deviantar

?ﬁf&' HOLL a@de Wﬂ t.com/art/Try-Ubik-New-and-power
s BBlEe :: / ful-204640851
- License: Some rights reserved.
tOday’ S Ublk, This work is licensed under a
m M mm m, Creative Commons Attribution-Noncomme

rcial 3.0 License

Entirgly harmless if used as directed!


https://martinacecilia.deviantart.com/art/Try-Ubik-New-and-powerful-204640851
https://martinacecilia.deviantart.com/art/Try-Ubik-New-and-powerful-204640851
https://martinacecilia.deviantart.com/art/Try-Ubik-New-and-powerful-204640851
http://creativecommons.org/licenses/by-nc/3.0/
http://creativecommons.org/licenses/by-nc/3.0/

IFT
NIFTy
D:PO
RESOLVE
UBIK

4D sky

information field theory
nummerical IFT

photon/event imaging
interferometric imaging
universal imaging
multi-instrument & -dimension
spatio-spectral-temporal imaging



Online material (info/codes/docu/data/maps):
IFT: wwwmpa-garchingmpg.de/ift
lecture: wwwmpa.mpa-garchingmopg.de/~ensslin/lectures


http://www.mpa-garching.mpg.de/ift
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