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Cyclones on Jupiter



Astrophysical Circles Detector (ACID)

* General purpose “astrophysical circles” detector.

Over/under densities in galaxies
Maccio, Ali-Dib et al. (2022) MNRAS.
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Raw image ACID detections

Boulders on 67P/C-G
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Astrophysical Circles Detector (ACID)

* General purpose craters detector.

* Built on the MaskRCNN neural network ( Ali-Dib et al. 2020 )
* Trained on a massive craters (only) dataset

* Available now at github.com/malidib/ACID

* Ali-Dib (2022, Icarus) + Separate paper on arxiv soon.

11



Boulders on 67P: Methods
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Northern hemisphere: images from Leon-Dasi+2021 (Sept 2014)

Resolution ranging from 0.5 to 2.2 m/pixel




Boulders on 67P: Methods

Hathor

/  Anuket

Imhotep

Khonsu
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Resolution ranging from 0.8 to 2.3 m/pixel




Boulders on 67P: Results
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Boulders on 67P: Results
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Boulders on 67P: Results

Hatmehit
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Boulders on 67P: Results
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Boulders on 67P: size-frequency distribution

R

Best fit: q =-3.14+0.31

®
d=25m

'
-----,---—-—

=17
e
LU

LTI
e

=

#

@
#

|||
10!

diameter [m]

o
o




Boulders on 67P: size-frequency distribution
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Boulders on 67P: size-frequency distribution

-
R
* 1
ht
5 1
@

[ T

[

.
@ w1
.
@ 31
LS

1) Comet 67P -3 .6?8_'32

Best fit: q = -3.14:0.31"

£,
[t |

—
o
LU

Pajola+2015

Cumulative number of boulders per km~

]
b
b

1 LY
— 1 e m—
— —5
— 1 —
— 1

1

1

1
R
M

101 L 1 L ~
. 10 20 30 40
diameter [ m ] Boulder size (m)

o
[

=
=S
o
o
~

Main asteroid belt ford <200 m: q=-2.7

KBOsford<20m: q=-3

(Morbidelli+2021)



Boulders on 67P: size-frequency distribution
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Quincuncial adaptive closed Kohonen (QUACK)
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Boulders on 67P: size-frequency distribution
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No Statistically significant regional differences




Boulders on 67P: size-frequency distribution

Southern hemisphere: q = -3.41+0.30
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Boulders on 67P: spatial distribution
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Boulders on 67P: spatial distribution

Leon-Dasi+2021
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Boulders on 67P: spatial distribution
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Boulders on 67P: spatial distribution
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Boulders on 67P: spatial distribution
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Boulders on 67P: spatial distributio
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Summary & Future directions

* ACID is a general astrophysical circles detector
* It can readily identify ( <25 m ) boulders on 67P/C-G
* Best fit CSFD found has q ~ -3.14, consistent with manual measurement

* Geological features can be identified from global boulders map
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Summary & Future directions

* ACID is a general astrophysical circles detector
* It can readily identify ( <25 m ) boulders on 67P/C-G
* Best fit CSFD found has q ~ -3.14, consistent with manual measurement

* Geological features can be identified from global boulders map

Thank you
malidib@nyu.edu 34
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