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Lightcurve Survey

 To obtain asteroid lightcurves thought observation of the ecliptic plane
« Exposure time : 140 sec (limited magnitude : ~21 mag)

e Cadence:; 25 min

« Network observation (long period asteroid observation : > 12 hour)

« Required observation time: (average) half-nights observation
 Total duration : 2 month

« Monthly observation days : more than 7 days
« Simultaneous operation of 3 sites in each observation day

« Total days : 14 half-nights/site = 56 hour/site

e Results
¢ 2021. 10 ~
e Cousins R-filter
e Observed asteroids : ~25,000
* Period detection : ~3,000




:rl' Al X -|(1/3) Apophis — shape & spin state

* Refined the shape model and spin states
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EH H :I'I' X (2/3) Apophis - planetary defense campaign

* To recover, track, and characterize Apophis as a potential
impactor to exercise the planetary defense system
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EH H E :rl' .*EI x—-|I (3/3): YORP effect detection

Relative intensity

051

« Detected rotation acceleration of asteroids (10115) 1992 SK,
(1685) Toro, and (1620) Geographos due to the YORP effect
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MMH|(TNO) A

a (au) period e q (au) inc (deg) | H mag |diameter (km)| arc length | hel. dist. (au) [ orbit type
2019 GJ23 438 290 yr 0.075 40.5 0.5 7.0 164 2171d 43.0 Cold Classical
2019 GM140 36.3 219 yr 0.077 33.5 4.7 7.5 135 6995 d 35.3 4:3 resonant
2020 DH6 439 291 yr 0.039 422 1.1 8.0 105 759d 422 Cold Classical
2020 DJ6 434 286 yr 0.084 398 0.5 /.1 163 1086 d 45.8 Cold Classical
2020 BQ63 42.6 278 yr 0.029 414 3.2 7.6 126 1084 d 414 Cold Classical
2021 GU122 60.5 471 yr 0.325 409 11.6 7.5 136 1865 d 41.2 Detached
2021 GW122 42.6 278 yr 0.073 39.5 0.5 7.7 122 361d 41.6 Cold Classical
2022 FH9 35.0 207 yr 0.060 329 5.6 8.3 94 371d 34.6 5:4 resonant
2022 FR6 44 1 293 yr 0.076 40.7 7.1 7.4 137 757 d 454 Cold Classical
2022 FA7 440 292 yr 0.306 30.5 15.0 6.6 204 354 d 50.9 Scattered
2022 FG12 445 297 yr 0.279 32.1 214 8.2 96 788 d 39.3 Scattered
2022 FK12 47.4 326 yr 0.015 46.6 24.2 7.3 144 3268 d 46.7 Scattered
2022 GY3 42 1 273 yr 0.097 38.0 1.8 7.4 140 7714 d 38.0 Cold Classical
2022 GZ3 41.6 269 yr 0.075 38.5 15.8 7.6 127 354 d 40.7 Hot Classical
2022 GP4 436 | 288yr | 0117 | 385 9.5 8.1 99 362 d 388  |Hot Classical = of o]Ar =
2022 GV6 133.3 1538 yr | 0.713 38.3 13.7 8.1 103 5413 d 40.9 Detached
2022 GG7 436 288 yr 0.066 40.7 2.1 7.1 159 373d 443 Cold Classical N = 1 8
2022 HE1 428 280 yr 0.068 39.8 0.8 6.8 185 1113 d 40.2 Cold Classical
a (au) period e q (au) inc (deg) | H mag |diameter (km)| arc length | hel. dist. (au) orbit type
2019 GO140 343 201 yr 0.106 30.6 55 7.4 141 6d 36.6 Not confirmed
2019 GR140 40.7 259 yr 0.101 36.6 14 6.8 180 6d 40.1 Not confirmed
2019 GB143 40.7 259 yr 0.101 36.7 1.1 73 146 8d 39.5 Not confirmed
2021 GV122 39.2 246 yr 0.086 35.9 17.1 8.5 84 7d 359 Not confirmed
2022 FM12 | 1588 | 2001 yr | 0.663 53.5 1725 6.5 211 2d 53.5 _ |Not confirmed o A=
2022 FN12 136.2 1590 yr | 0.566 59.1 178.5 6.3 227 2d 59.2 Not confirmed
2022 GN14 91.0 868 yr 0.562 399 7.8 7.4 142 15 d 399 Not confirmed (:ll'“ E I:II %I O)
2022 HK5 32.6 186 yr 0.101 29.3 2.9 7.7 121 4d 31.5 Not confirmed N _ 9
2022 HW5 39.3 246 yr 0.101 353 2.8 7.5 135 2d 429 Not confirmed -
KMTNet2 2 = 2671 ZA. (202230 2171 +l7/3=7F £5) DEEP

HMA 2019-2022'8 L AE TNOS| 2F 1/3 XIX| (HFE =2 4mz O] BHZEC=E UH) Soutn
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KMTNet-DEEPS
27| 3XpH = A=

DEEP-South team
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Two survey modes + Targeted observations

* LS (Lightcurve Survey)
- AS (Activity Survey)

- TC (Taxonomy Classification)

* DS (Deep drilling Survey)

* AF (Asteroid Family)
* ToO

Near Earth Asteroid
(also NHATS target)

(2018 PP29)

0184Y31)
%

(20 PM25)

)
‘M/

Potentially Hazardous Asteroid

DEEP
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Lightcurve Survey

LC: Basic parameter of asteroid itself & key parameter of Solar system history

To obtain asteroid lightcurves thought observation of the ecliptic plane
* Exposure time : 150 sec (limited magnitude : ~21 mag)
* Network observation (long period asteroid observation : > 12 hour) s
* Required observation time: (average) half-nights observation

2002VV123, Ap. Mag. = 18.56, P =9.81
s e e o e N s S e e e S o

20181004_SAAO
20181005_CTIO
20181005_SAAO
20181007_SAAO
20181007_SSO
20181009_SAAO
20181009_SSO
20181013_CTIO
20181013_SSO
20181015_CTIO
20181015_SAAO
20181015_SSO
20181017_CTIO

R(1,1, 2.0)

Example LCs for KMTNet observation
* 2018. 10. 04 ~17 (14 night), Exposure time : 90 sec 5
e Reasonable LCs ~1,000 E

OO0 S

PR T S N ST SN N ST ST SN NN ST ST S NN T S S B
0.0 0.2 0.4 0.6 0.8 1.0

— ZPOISSII-”Q'B, IAp]. I\flag. |= ];Q.f'JfS,I PI=]5.? .

+ Expected Output T R

 Obtain lightcurves and color indices of >107 asteroids Y wﬁwy Yo s s

spin state, shape, and taxonomy Emi 4{%4’ $ ! %H } o E ggigig%%

* Find the unusual spin state of asteroid g f ? $ i ] ¢ mmonemo

SFR(>10Y), NPA rotator(>10"), and Binary Asteroid (>10") vl jt | j} E

* Reconstruct the physical model of asteroids L

normal asteroid (>102), unusual spin state (>10°) Y M ZEEP
H.-J. Lee+ Soutn

(in prep)



Deep drilling Survey

* Survey purpose : discovering unusual objects
- Distant objects beyond Jupiter’s orbit focusing on resonant or scattered objects
to understand migration history of Solar System
- Near Earth Objects to monitor threats from the sky in the Southern Hemisphere

* Targeting survey field : B =-30° avoiding galactic plane

* (Cadence and Filter
- 3 visits per observation field per day
- 3 consecutive exposures (180s each) for each visit
- Clear (R) filter observation
- Shift-and-stacking method will be used for distant objects
- 90 hours in total observation per year (13% of DEEP-South time, mainly at CTIO)

* Five extreme objects (distant objectstNEOs) discovery per year

FENER

(EX: ESO) ~———
South

DEEP



Asteroid Family

Known asteroid families

Nysa-Polana Dora Themis
Eunomia Adeona :

Eccentricity
=
N

=
—t

Gefion Hygiea
Koronis y
Hoffmeister &
Veritas

Maria

2.6 2.8
Semimajor axis (AU)

2 Hd ZZF(Asteroid family) Hl= H ™ =L (Roen et al. 2002)

Asteroid families carry critical information on collisional
history and dynamical evolutions of the whole asteroid
population (Nesvorny et al., 2015).

Catastrophic disruptions shattered these asteroids,
leaving swarms of bodies behind that evolved
dynamically under gravitational perturbations and the
Yarkovsky effect to their present-day locations, both in
the Main Belt and beyond.

The forces of the family-forming impact and the
gravitational re-accumulation of the collisional products
also left imprints on the shapes, sizes, spins, and
densities of the resultant family members.

* By studying the physical properties of the collisional remnants, we can probe the composition of the parent asteroids,
important source regions of transient populations like the near-Earth objects, and the physical processes that asteroids

are subjected to on million- and billion-year timescales (Masiero et al. 2015).

DEEP
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Taxonomy Classification

MOC 4 + DeMeo & Carry Dataset(Control Points)
 DeMeo et al. (2009)

e 0.44~1.10 pm

~400 VIS-IR reflectance spectra

griz color

15t axis : (g-1) color for spectral slope
214 axis : (i-z) color for the depth of the 1 pm band,

1] 3rd axis : (g-r) + (g-1) + (g-z) colors
oy 2 : S : We apply 3D TC Scheme to KMTNet colors.
1 1] ™ ,4 °° —> quick & easy TC for moving objects
@ B s T —> reconstruction of dynamical and mineralogical evolution
_ N histories for small body population (e.g. asteroid dynamical

S S b families)
N £ DEEP
> - D.-G. Roh+ South

(submitted)
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