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Asteroids



Introduction: Solar System Polarimetry (2)

Umov effect (1905):
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Nikolay Umov(1846-1915)



Introduction: Solar System Polarimetry (2)
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Introduction: Solar System Polarimetry (2)

Single reflection on the surface (high-P)

Multiple reflection on the rough surface (low-P)




Introduction: Solar System Polarimetry (2)
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Original data from Geake & Dollfus, MNRAS 218, 75, 1986



Introduction: Solar System Polarimetry (3)
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Lyot, B. Comptes Rendus Acad. Sci., 29 Oct., 1930.

Bernard Ferdinand Lyot (1897-1952)  “La surface de Mercure semble donc plus homogeéne
que celle de la Lune.”



Introduction: Solar System Polarimetry (3)

Bernard Ferdinand Lyot (1897-1952)

“La surface de Mercure semble donc plus homogene
que celle de la Lune.”
Lyot, B. Comptes Rendus Acad. Sci., 29 Oct., 1930.



Northern limit of astronomical observation
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Introduction: Solar System Polarimetry (4)
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Asteroid 1566 Icarus

Phase angle, « (degree)

—— ] J l
(b) _
s . 1
| .,,;’I'ﬁ H."H:- g "
C , 2 0 u =
B ( Ltf"‘ 0 ’ .
= Eﬂ ( - -
[I. o9 y
] I‘g_ o y
— éf": ~
8 7 1
7
A0 (1566) Icarus (V-band) = |-
& (1566) Icarus (Rc-band) o
N Mercury(0.58um) o |7
' : P I o 1
0 30 60 90 120

150

100 |

PMAX

Pulverized terrestrial rocks (200-340 um) +
Pulverized terrestrial rocks (<50 um)
Terrestrial rock surface
Lunar fines
++|++
| }
=
Ty
+
+
X 1
+
|
0.1
albedo

Ishiguro, Kuroda, Watanabe et al. AJ 154, 180, 2017



Introduction: Solar System Polarimetry (4)

POLARIZATION DEGREE (%)
E=N

2017F LIRID/INERE DRI T—4

PHASE ANGLE (deg)

Asteroid 1998 KU2

: To— : 50.0 , ,
& © 1998 KU, 6577 T TN
- o /7 - . L g ~. Y
Cype  stype 0o || > Faypes / ‘
- / O O X - ,,
/ V4
7/ 9 o E O ‘O- 7/
] ; i e, (R 30.0 J
: o Q
/. % i O % o /’
; / .8 o ] /
- g %O 20.0 /;o
/ 7/
, /0 E-type Y
08 g-----C ,
L oAt _Q— "o 10.0 7/
7 4
N - 100 %, gm&’lx
1 , n 1 . el
0 20 40 60 80 100 120 o0 20.0 40.0 60.0 80.0 100.0 120.0
a[°]

Kuroda et al. A&A (accepted)



Dust from Comets



Polarization (per cent)
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Dichotomy of Polarization Groups ?7?
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Transmittance
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1. Nayoro:
Feb. 13
Feb. 15
Mar. 12
Mar. 15

OISTER Program # 16B-01 (1)

45P imaging polarimetry (Rc)

45P imaging polarimetry (Rc)

41P imaging polarimetry (Rc)

45P imaging polarimetry (Rc)

2. Higashi-Hiroshima:
Feb. 13-15,18 2P

Feb. 19-21

2P

imaging polarimetry (Rc+Ks)

spectropolarimetry

Ishigakijima:

Feb. 11,15,16,19 2P g’R.l. imaging
Feb. 15-16 41P g’R.I- imaging
Feb 15 45P g’R.I- imaging
Okayama 50cm:

Feb. 12-15, 18-21 2P g’R.I. imaging
Feb. 12,14-15 45P g’R I imaging
Mar. 10-May 29  41P g’R.I. imaging

Nishi-Harima:
Feb. 13-15  45P spectroscopy
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(a) 2P/Encke (b) 41P/T-G-K (c) 45P/H-M-P

UT 2017 FEB 12 UT 2017 MAR 10 UT 2017 FEB 12

Green: g'-filter / Blue: Rc-filter / Red: Ic-filter

(gas component of 45P fills the entire FOV)
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