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Different types of algorithms

. }/Iask-and-lnterpolate RDI-NMF
* Using ADI:
e KLIP-ADI (Pueyo 2016)
 Mask and Interpolate (Perrin,
Duchene et al. 2015)

N
1 arcsec - N

 Require a librairy of empty PSF (H
band only for GPI): “ RDI-KLIP
* Non-negative matrix factorization
(Ren et al. 2018)
e KLIP-RDI (see Justin Hom’s
conference)

Basically trading SNR and impact on the shape



H band (18 mar 2016): Mask—and—Interpolate H band (18 mar 2016): RDI-NMF
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Scattering phase function

Amount of star light scattered at for
each star — dust — observer angle




Scattering phase function

Amount of star light scattered at for
each star — dust — observer angle

Well known in the solar system where you have probes

(Rosetta, Cassini, ...) that allows you to make these
measurements at each angle

Phase function (arbitrary unit)

Zodiacal Dust (Leinert et al. 1976)
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Scattering phase function

Amount of star light scattered at for
each star — dust — observer angle

Harder for debris disk

Among the known SPFs for debris disks, HR 4796 is an outlier

(SPHERE data : Milli et al. 2017)

100.0 E

=
c
5
= 10.0
©
=
o)
t -
L)
c
9
© 1.0
c
S
2
@
%)
©
c
o
0.1

I I I

Zodiacal Dust (Leinert et al. 1976) HR 4796A @ —
E\ —--—--- Zodiacal Dust (Hong 1985) HD 61005 ® 7
C\—-——-— HGg=02 HD 181327 @ 7]
Lo\ - === HGg=07 Fomalhaut ®
L P HGg=-05 GGTau @

Solar System

- ' .
_____ e - . .
— * ~Tha 0 W ST ey W T T —
- tescean ' —— ;
B Near-Infrared Tl .- .
B Optical T T - ]
L \ , I I o 3
0 50 100 150

Scattering angle (deg)

Hughes, Duchene, and Matthews (2108)



Empirical SPF Extraction Methodology

\

-

(I.) Calculate average SB within scattering angle wedge
(II.) Create a polar projection image of the average SPF

(I1l.) Sum radially the average SB across the disk

Polar Projection: r2-corrected total intensity




Empirical SPF Extraction Methodology

Isotropic SPF model Isotropic SPF model
before KLIP-ADI after injection and KLIP-ADI

Correction of the effect of the reduction treatment:
inject a model of the disk in an empty data set (or with forward modelling) and then do the
same treatment before and after to check the impact of your method



Empirical SPF Extraction:

Problem with this method:
 The model is not exactly the same as the data, which has a lot of impact on the self subtraction and over-subtraction
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H (exact geometrical parameters
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Full fit of the all the disks parameters
including the SPF
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Full fit of the all the disks parameters
including the SPF

2 HG components SPF

—— HG param fit on SPHERE SPF
§ SPHERE

Two components Henyey-Greenstein function
 fitted on the SPHERE extracted SPF (H bandl‘ 10% -
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Full fit of the all the disks parameters

including the SPF

Two components Henyey-Greenstein function

 fitted on the SPHERE extracted SPF (H bandl‘ 10% 1

» fitted directly on the GPl images
e inK1 band
e inHband

Normalized total intensi

2 HG components SPF

—— HG param fit on SPHERE SPF
—— best MCMC GPI K1
best MCMC GPI H
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Thank you |




