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Albedo and phase curve studies, why?
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Cast a bit of light into the composition nature of Didymos and
Dimorphos.

Check whether Didymos and Dimorphos have similar composition or
surface properties given their phase curve and reflectance distribution

function.

On what Hapke and HG1G2 parameters can tell us as comparitive tool
to other asteroids and surfaces.

And what are the most likely compositional scenarios.
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LICIACube/LUKE Images (after)

LUKE/LICIACube
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Update from AGU 2022:

16 selected radiometric-calibrated images during
approach from <60 km to Dimorphos (new
backplanes).

Preliminary Hapke Analysis indicates an overall
parameters more akin to Lutetia (M-type,
pVZO.19), and Ida (S'Type, pV:020) (Hasselmann et al.,

2016; Sato et al., 2014; Helfenstein et al., 1996).

2022-09-26T23:13:40.962,
401930008:18600, dist=263.170 km

2022-09-26T23:12:56.670,
401929964:4010, dist=535.310 km

2022-09-26T23:14:03.108

2022-09-26T23:13:29.408,
401930030:25895, dist=127.110 km

401929996:40881, dist=334.170 km

Example of Synthetic Image Matching

Dimorphos’ North . Pole

rla.ie,p)=2 -2 (B (a)P(a)+H(i,@) H(e,@)—1)-S(i,e,p,@,0)

B. Hapke (2002, 2008, 2012)
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scattering Roughness
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Free Variables :

w - average single-scattering albedo
0 - average roughness slope

P - phase function at o

Prelim. Hapke IMSA parameters using Variational
BayeSian Inference (Kingma & Welling, 2014, AVBS)-

This work Lutetia Ida S-type
w 0.21+-0.02 0.22 0.22 0.39
P(59°) 2.20+0.15 1.4 1.4 1.3
0 25°+-4° 29° 20° 30°

Using Shapeimager (Hasselmann et al., 2020, Icarus) 780k-facets DTM: Daly et al., 2023, Nature



Ground Observations + LUKE

I I I I I
—— H= 17.984+- 0.041, slope = 0.037+- 0.002 mag/deg
—— H=17.908,Gl = 0.962,G2= 0.0164
—— H=17.719,G= 0.112
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phase slope = 0.036+- 0.002 mag/deg,
luke photdata ®  H'=-7.7283+-0.1237
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LUKE s Didymos Integrated Phase Curve

|
= Kitazato pre-impact, G = 0.20
= S/M (HG1G2)
C (HG1G2)
= (G1=0.834, G2= 0.0489 (Online Tool)
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Shock-Darkening/Impact melts?

+ Impact melt

B Shock-darkened

A Space-weathered

Albedo




LICIACube provides essential data to complete the phase curves into larger phase
angles. Generally inaccessible from ground-observations. DRACO disk-resolved images
provide enough anchor points to estimate some of the Hapke parameters.

Didymos phase curve and Dimorphos Hapke parameters to point to objects with surface
properties of possibly similar composition.

Didymos phase curve and Dimorphos BRDF seems to point to objects with surface
properties at the dark-end of S-types. Didymos pv is estimated to 0.15 (S-type pv=0.22).
S-type mixed with carbonaceous materials or shock-darkening? Other examples in the
NEOs phase curve’s literature (1998 OR2, Battle et al., 2022)?

Dimorphos’ phase curve from LICIACube will require disentangling it from the ejecta’s
contribution and/or using only post-closest approach “back-view” images (larger phase
angles) — On-going analysis.






Ejecta’s Reflectance and Synthetic Imaging S
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The synthetic images are built over the
particle density and coordinate outputs of
the particle integrator LICEI
(LICIACube Ejecta Integrator, Rossi et
al., 2022, PSJ).

Comparing the resolved ejecta images to
synthetic ones help setting constraints to
the expansion velocity, grain size
distribution, composition, optical depth,
and total ejecta mass.

Synthetic imaging also helps
discriminating structures that are
product of variations in observational
conditions and gradients in optical depth.

Test with 1M particles, impact input from Fahnestock et al., (2022)
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