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1999- {�c¢£*HL
2006- T40: 40cm 0JF69*3,OR�§®

��B!$?�'0&NZ��
2014- T60: 60cm *3,OR�+�8�§®

����m]Z©Z��, ¯�*HL, etc.
2017(ub)- PLANETS: 1.8m,O/M"R�+�8�§®

����m]Z©Z��, ¯�*HL

T40

T60

PLANETS
1.8m

JSPSòĚĿ÷H¾ā/EjwSsn�2013-2015): 7700ª�
đôÜÌģB�Ġ5»¬¡ó
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Koga et al. Poster
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地上Na発光 T40/Na発光

ひさきO130nm

ひさきS+++65.7nm

ひさきS++68.0nm

ひさきS+76.5nm

ひさき 木星UVオーロラ

ひさき、HST紫外観測

S+,S2+,S3+,S4+
O+, O2+

Plasma Tarnsport
time scale�τ

Atomic density: nO(t), nS(t)
(Neutral corona/cloud)

Time variations in torus composition
5�FOV at dusk side is limited to <6.5 !" before DOY 44 

and FOV at dawn side is limited to <6.6 !"	after DOY 
44.

dusk
dawn

Core electron temperature

Hot electron fraction

Electron density

Ion composition

$% temperature

$&% temperature

$'% temperature

Plasma diagnosis [Kagitani, 2016]
ü Hot electron fraction and core 

electron temperature start to 
increase around DOY 50.

ü Electron density and (% composition 
have a maximum around DOY 50, 
when the brightness of sodium 
nebula [Yoneda et al., 2015] is at 
maximum.

ü Ion temperatures keep increasing as 
same trend as the core electron 
temperature and hot electron 
fraction.

$% $&% $'% )% )&%

-20               0               20             40              60             80            100           120
DOY 2015

There seems to be some energy 
transfer between electrons and 
ions presumably due to the inflow 
of hot electron into the torus.

2. 
��60cm	�
 (T60)
u K;�+�¤�
(1) R�`į³8{þ��ĩ�úÿ
(2) ă¬��ĩ�úÿ
(3) ăÄĹ – ŀúċĥæÔ
(4) z~'CĤľ«ę

T60: Open Ceremony
[8 Sep. 2014]

[�a�±¥­ÅËÑro]
�z%(1-4um)  ½É¼ã��!èºÞéÊàé (ESPRIT)

λ/dλ ~ 20,000
��z% (7-12um) ½É¼ã��!êGIGMICS) ����

λ/dλ ~ 40,000
�z% (1-1.7um)½É¼ã��! ���

λ/dλ ~ 200,000

(1)�u��Hè��H½É¼ã��!èÆåÓÃáØºÞéÊàéêVispecë: ê�x,2�ë
0.4-0.9µm, FOV~10’ /  l/dl ~ 50000,3000

(2) ��z%äéÈéÚÐåÍºç��! (MILAHI): ê�5, �të
8-10µm,  l/dl ~ 106-7

(3) ��ºÞéÊàér (DiPOL-2): êS. Berdyugina, �x, �`ë
B, V, R �j9��vX (DoLP ~ 10-5~6)
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u ĢēĴõ°�9�â�É�

u Ħ�6Ċā9Ĥľĭ¶(İù310 m/s & 310K)

u ĳÑjwhJMuć�(�ÍÔ~5 km)

u ×¤���½Č��9É�

u �þġõ (ďŃ��°áĽĬæÔ­)

u o�369"6DU������¨~hub

2-1. ��ă¬k_w]My�úÿ��¥5��=
�λ/Δλ>106�

PHOTOMIXER
(~2GHz)

Mixing!QC 
LASER

FLIP MIRROR

CALIBRATOR
TELESCOPE

15”

3.5”@10um

MarsBeam Size
(60cm case)

2.6”@7um

FOV (sub-mm)

FOV (MILAHI)

Venus

2-2. 8ÍºÓÝÎÂäçÊ ÆåÓÃáØºÞéÊàé
ê�xë

\�r^a ¦ 8#2+
�
�¬�

\�r^a�E
-

Ģē`LZR�E
-

f����
(obj/target)

ÀēMO�Łĸjs
xma�sZ

50-100” 500 R 50MR/nm 10^5

ëē�NyTsbZ
Ĳğa�sZ

5” from Rings
15” from disk

5 R 20 MR/nm (Ring)

15 MR/nm (Disk)

>10^6

�ē�ėēè�{° 10-100” 1-100 R >500/nm MR >10^6

plasma torus 

Jupiter

Count / 2-sec
3

8
��������� �

�
���	��������
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��)�2������ �-�.	�10 ���(��/.

Lyot stop«´¶H��
W

Fig. Model calculation of diffraction pattern using Lyot stop

¾¿ãÐ¹çÃÜËÂ�> Lyot stop�> CCD�Nlm�

�1dºÞéÊ

IFT FT

FT

��Ë×ºÍéêFCR�ë��*#¬ro
�H��·^²�¡���Y¨ª¶�
�1d«0@¡¥Lyot stop·d«���¨§�
ro�H��·
W ¤¶�

Image plane pupil plane Image plane

10

9
ÆåÓÃáØ¬PLS+ÑéáËvX


PLº¾ÑéáËêS+)

671.6nma��¿áéË
Äéã­6��¢�
¾¿ãÐ¹çÃÜËÂ<]­
6­�#��­e�#

12

Lyot stopª¡ Lyot stop�µ 10

2-3. T60/DiPOL2����m¦ �¨�°��aY�
B, V, R�	5IR<N¯�*HL (design by V. Piirola)

u _y�CP6+ + 45-deg. d� ½ �Wª
‘v\2nZ’�^`�¨

u 0RDN��j���¤�¯� < ~10-5

u ¨b¥g�B(9Rq�r 1010B(9R

11

DIPOL2¤ÿŀú9ß·
¤ÿŀúß·9��
Ç¹9çŀúĐàēHċĥ/E,655¤ÿŀú9Ī�ĀHÎ@E�

�Ğ×ŀúW¼ĝH6E,65 ĉ

�¾Å¼ĝH6D5¤ÿŀú9Ī�ĀHÆÚ

�ċĥ9�Ĩ9ð%8BEĞ×7ŀú©ğW5Ç*9�ĨHċĥ/E
,65Ò1ì.�&E6ø�
@ËÕ
¤ÿŀúW5
Stokes012345 = 7. &9×79;< ± (?. '@×79;@)
StokesB12345 = &. @'×79;@ ± (C. 9&×79;@)

Č¬Ģē9Za�RZ~so�\Q5U9ÆÚ5W5ċĥ-F0Ā
'C,9ĀHù.¸%4ÆÚ/E�

9

@¤ÿŀú�ýAD9İù�Đàŀù=W5
DE0 = 7. 99×79;<5 DEB = ?. ?9×79;@

���Berdyugina et al., 2011=9ÁÓ 8$EČ¬Ģēŀú�
0FGEH14IJK = 79;L6éĶ/E65İùW�łº��-%�
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!Ðą"
¤ÿŀú6HD189733 b 9ĥ�İù'C
§ñ-FE;C3)W5

MNO
P + MROP

� = &. @×79;<

MNT
P + MRTP

� = '. ?×79;<

�Ê9HD189733 b 9ċĥ`�\9;C
3)W

	ΩV = '. 9×79;<
	ΩW = '. @×79;<

l^aYpg\�þ5asyY^aČ
¬Ģē�
HST8BEċĥ55{°(Ćã/E,
6(G'24%E�

Ĉ8� HD189733 b 9Za�R
Z~so�\9È ä��

¤ÿŀú(MX)6ĥ�İù(MR)9;C3)
≈ �Ê9ċĥ`�\9;C3)

(Ω)

�Č¬Ģē9ŀúä¢(ü>FE'W£��

Orbital phase

Orbital phase

Č¬ĢēHD189733 b9ËÕ Č¬Ģēυ And b9ËÕ

14

!Ðą"
¤ÿŀú6υ And b9ĥ�İù'C§ñ
-FE;C3)W5

	 MNO
P + MROP

� = 7. <<×79;<

	 MNT
P + MRTP

� = 7. <&×79;<

�Ê9τ υ And b 9ċĥ`�\9;C3
)W

	ΩV = 7. ?Z×79;<
	ΩW = &. 77×79;<

l^aYpg\�þ5asyY^aČ
¬Ģē�
Beyb59ěč(1.06�E*5ĥ�
İù9�-%ċĥ(æÔ�

Ĉ10� υ And b9Za�RZ
~so�\9È ä��

¤ÿŀú6ĥ�İù9;C3)
< �Ê9ċĥ`�\9;C3)

�Č¬Ģē9ŀúä¢(ü>FEæ
Ô­($E�

Orbital phase

Orbital phase

-Öæº'IfA, ÒºÏÄéÛçÖ»
æéf°�¨¬��fg
-Öä¸¿á3�¬UHJ+:\·Gi
- 20177.B·bD£

3. PLANETSê"���4��	ë
�=1.8-m�|O��

�íĂĤļ ĕĵĂĤļ (PLANETS)

15 PLANETS optics

tohokuoffaxisshrtcoude.ZMX
Configuration 1 of 1

3D Layout
Tohoku 1.85m off-axis telescope gregorian  design concept
11/15/2010

X

Y

Z

Gregorian	focus,	6’FOV
F/13.5			0.13”/mm

M1:	parabola,	1.86m
4.333m	fl

M2:		ellipse,		12cm
0.26m	fl

M3:	ellipse,	24cm

Coude 20”	FOV
F/49		0.04”/mm

M1

M2

M3

�0=I=¿Â5¦{9��Ė�=ĕĵĂĤļ
(�öīĂĤļHĎ*)

16

¨ļ9²ê
17

¦Ýôĺ8?+0ûêĥ�6İùÍı

95” Flat on 3-points positioned in 
the 7/10ths Zone

3mm Thick Neoprene Wetsuit Material
McMaster-Carr Part # 1580T3

���¨ļôĺ 18
Harris/ITT
$)RA�G�­
1d: rms=170µm
2d: rms=125nm
3d: rms=45nm
��t¨�SCOTS729

HyDra7+=P1�
�i�­ λ/100 
Xa���t¨
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Ü»ÓÄ¸: £®¶ 8m, IRTF 3m

¸Ì¿Ü
Q'ìMini-TAO, 
TAO 6.5m

[ZL]
Mars Express, MAVEN
ExoMars / TGO (2017-)
ZLÇçÙãâÌéç

[PL]
Juno (2016-)
JUICE (2030-)

[�L]
��¦�
(2015-)

�p30m�U¸ç
ÐÓ

¯ �èEXCEED
[EUV -/O��]
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