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]1. Infroduction

e Significance of asteroids research
» The history of our solar system

The studies of asteroids could help us to explore the origin and evolution of
our solar system.

The planetesimals were fused together to form the planets about 4.5 billion

years ago. Asteroids and the minor bodies of our solar system are seen as
remnant planetesimals.

For above reason, the asteroids may be just like the time capsules contain
the original information, such as compaositions, structures, etc.



1. Infroduction
e [carus and 2007 MKé

Asteroid lcarus was discovered by Baade in 1949, and it is an Apollo
asteroid.(Apollo is a type of Near Earth Objects, NEOs)

Asteroid 2007 MKé was discovered in the Catalina sky survey in 2007.

Physical properties Icarus 2007MKé

Absolute magnitude(H) 19.9

Albedo Unknown

Rotation period(hr) Unknown

Diameter(m) ~ 350

Tholen's taxonomy Unknown




Orbit parameters lcarus 2007MKé
2007 Apr10.0TT 2007 Apr10.0TT

Perihelion distance g (AU) 0.1866177

Semi-major axis a (AU) 1.0778849
Eccentricity e 0.8268668
Argument of perihelion w(°) 31.29236
Longitude of ascending node Q(°) 88.08105
22.85385

Inclination i (°)

0.1959358
1.0807494
0.8187038
25.38152
92.94672
25.15553




1. Infroduction
® Review of our interest and purposes

We believe that asteroids Icarus and 2007 MKé are belong 1o a same
parent body, but somehow it broken up to two or more fragments.

The influence of space-weathering

Nowadays

Parent body \ The original composifion
Parent body exposed to sunlight and

/ observers

Four possible reasons of asteroids fissions:

a. Impact

b. Tidal force

c. Rotational fission

d. Thermal fracture
One of two purposes is to determine the original composition, the other is to find out the true
reason of fission of their parent body My study is to determine the rotation periods of 2007MKé in

this summer.

4.5 billion years ago



2.Method

e Observation

Observational information 2007MKé6

Telescope RCOS 40 cm Field Flattener LOT 1T m

120°52'25"'E 120°52'25"'E
23°28'7"'N 23°28'7"'N

Height(m) 2862 2862

Location

Time 2015/6/16~6/21 2016/6/30~7/4
Camera Andor DZ936 Apogee U42

Focal length of
telescope(mm)

CCD temperature -80° -35° C

3540 8000

Kinoshita Daisuke, Wu Kinoshita Daisuke, Chen

Observers Wan-Ju Chen-Hung, Lin Chia-Lung
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2.Methoad

e Aperture photometry
1. Summing up all the light in aperture of radiusr, .

2. Estimating the mean light signal of sky/background within in the
annulus that placed near and around the aperture, B.

[ =5 — ny ixB | LA
: . . Outer annulus tadiusf<,
Nyix 1s the number of pixels within the aperfure. . B
I is the collected source intensity per second. Flux. , FWHM
0 0
. Inner annulus gadiu%
» Aperture radius= 3 X FWHM N Ay
> Inner annulus radius Ape!‘”’e

be placed . bk l :

» QOuter annulus radius
be placed




2.Method
e Aperture photometry

3. Estimating the magnitude of object of inferest.

|
I is the flux of the object of interest

Minstr 1S iINstrumental magnitude
L is the exposures time of dataimages ( = 300 s in these cases).



2.Method

e Differential photometry

A way to analyze the data of CCD images. The final result is only
known with

If two unknown sources compare with each other in the same time, we
can plot the graph of relative magnitude.

, then you can observe which stars
have easily.
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My,m = INstrumental magnitude of all suitable reference stars.

Mo704p = INStrumental magnitude of reference star 0704D,

and so on.

We take the m ,, asreference magnitude, then do the math.
Mo7040~Msum: Mo704F Msum: M2007mks Msum- - -

We can see the brightness variation of reference stars was not
intrinsic, but due to the variation of the Earth’'s atmosphere.
Also, we can see the source 2007mké’s brightness variation
was apparently intrinsic.



2. Methoad

e Differential photometry
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2. Method

e Differential photometry - %% % %3+ &

I
Mpssum — —2.5 lOg( Sl;m)

Isum=11+12+13+‘”+1n= Ii

n

=1

EAu#e mehgd B enkh B E £ R 2 APH LD Mpgeum ©

Mpsrelat — MResintr — MRrSsum

mRSrelat’/% %k‘j'; ft rﬁﬁ] ﬁ'& 33
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2. Method
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2. Method
e Differential photometry - 2007 MKB#B;JL £
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2. Method

® Corrections

Time correction
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HORIZONS Web-Interface

This tool provides a web-based limited interface to JPL's HORIZONS system which can be used to generate ephemerides for
solar-system bodies. Full access to HORIZONS features is available via the primary telnet interface. HORIZONS system
news shows recent changes and improvements. A web-interface tutorial is available to assist new users.

Current Settings
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2. Method

e Corrections
Brightness correction
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2. Method
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2. Method

e Corrections — the available light curves to periodici’% analysis
PRGERE B X OB E A E BRRIR AT E R SRR o ¥ g IRE X Vihe % BTS04 AT

The lightcurve of 2007 MKé on Jul 1, 2016.
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2.Method
e Periodicity analysis

Lomb - Scargle periodogram ( L-S periodogram )
Lomb*+ 1976 #% &' Lomb periodogram * % 4 72353 FF [§ 8y > Scargle # 1982# 4c »
MPFPEF RS R NE ST Ao e ET uE &k » 1 E
H :

7N

Bard NGB TR his HABSE S o tis HABER -
N

N
- 1 1 2 Y . sin2wt;
hy=h(t;),i=1,....N, h==> h 2=— VY (h,—h _ & j
(t;),i N; o N_ll;( ) tan2wt 5., cosZat,
p [ (h — h)cosw(t; — )] 2 [Zj(hj — h)sinw(t; — 7)]?
N( ) - 20% Z] cos a)(tj - T) . Z]Slnza)(t] — T)

Py(w) = R 1 {8 a5 .

DRI (R RO ) S
Pl

AT RIS R R R 0 LR RAEEE o B
o RARG o ARG ¥ o4 A2

IFBMT‘QmJ—a‘ o

5
Rt



Fower

0.7

0.6

05

0.4

0.3

0.2

01

i

4 6
Frequency [Day 1]

10

E :
(1d - c . ‘. (d
DI? T T T T T T T T
0.6

@

=

o

.

PP O S SO (RPTYY I 1 e P | .I:..a...:.J..ml.lmL|u.|I...1.l

10 20 30 40 50 &0 70 80

Frequency [Day 1]

AL
a0

LU'L'L]

100



3. Results and discussions
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3. Results and discussions
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3. Results and discussions
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3. Results and discussions
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4. Summary
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THANK YOU FOR YOUR ATTENTION
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