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Narrow-field type 

   MgF2+SiO2 

Wide-field type 

  Calcite / Rutile 
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•��C2ñG Messia5/M-front2 

(ÈÓ�7 2006) 

•�_*:  2.23e-/ADU 

•��C2�_æ:  ~5e-/pixel @ 133kHz 

•6�Y6Ýç�V:  1%��(<6�ADU) 

•Blurring effect:  <0.5pixel@450nm 

•X,ß: ~13e-/pixe/hour @-100� 

         (datasheet  <1e-/pix/hour@-100�) 

•��C2l�@133kHz, 4W,8L 

20sec(1x1), 9sec(2x2), 4sec(4x4)HPK CCDu�*��@-100�L 

@�ÇX��XÈÓ�7L
GRB�,�

Q1

����u�l�BCG �J�<

���� M3 R^*�2qBC 

EF��p�%T '�} 1.1-1.2q¡

1.2q¡



Q�

R (z’+Y^*�), G (R^*�), 

B (V^*�Lu I¡� 

z’+Y^*�;¢tu�£
¤T¥¦;§$ 

��¨©DCCD@¨©ª
«200µmLu¬ 

Q�

IJ�,�u��÷hijk

Photometric nightp®8$¯V�� 
@$°±JX²³´µ¶�·¸L

hijk@IJL 

@ÇÈ 2009 Ò¹ºÙL

»¼�@100qgR=0.02j;18.2jL 

÷0.3j®;:½

QZ

K¾GHul¡¿À�

l¡@ÁÂL

HD 18803 (Unpolarized; Nov 5-26)

q

u

q, u

@ÇÈ 2009 Ò¹ºÙL

Ã ´ÄÅu�u�Æt7Çu�V $=0.6%

l¡hÈÈ[

Q³

\ n>� uGHIJ

60 arcsec

2
1

0
 a

rc
se

c

Herbig Be�Éµ¶�Ê 

NFPol�,� 

R^*� 120q!4vå,é 

3q¡!3q¡Ë÷pGH"C 

�ÊÌG  
kxÍ�uGH!+,* 

iÎu+£GH[£$Ï§ 

@µ¶�ÊuOÐL 

Èx�ÑÒG  

ÓÔ%GHÕß8t 

��GH÷kÖnm�æéuGH× 

Q�

x�÷ØÙuÚ÷&

9 IJ�,� � Û{pÜÝ

M hijk \f1Q_Nj@QN�g\fN_QjL

M ¯�ê,_*üÞ_æ 1�1_Zo�ßà®¥�

9 GHIJ�,� � K¾GH{áÈ
M �lK¾GHuâc� ] ïðãä×

M ABCD÷ZBC�,�uå§

M "EFABCD@æçè?LuWa@éR^L

9 �H�,� � YRSTe�`�,�Wa

M \f�ON¹ �ZN�QNZN�� ]~�Mü6æé

M ��`@\f1�NNLê´ëÈ

9 ���v8 � ¸��ì7Çu:íîïg<p
M ²³´ðuñòê·¦ó'ôaUV}¯ÊÈ

M æçèõlö÷UVê¯øÈ@ùR^X¯�Á,L

M �H£aÏC#u;Xúûúûw,8ª_X,u�v8ê|ü2
0D§ý#þ2%§

9 |ÿ�v8 � GHïðã£ä×2%Ç

SN 2009dc uH[!j("È�7)

QO

HONIR 

HONIR@Hiroshima Optical&Near-InfraRed CameraL 

ûxy23ÈugEûÒhijklIJ45 

ûGH¢�H¢GHIJ¢GH�H�,�

"#$%X�u&'XÈÓÔÕX-./0 

(u)*XÃÄÅÆX+ÇÎ,



QY

H%ñ

H%ñ

hi´CK

gE´CK

@:=~ ¼¼½L

gEûÒhij�^*�klIJ@-./0L

12�zgEûÒhij1^*�klIJ

GH�,�û�H�,�ûGH�H�,�34

gE´CK]:=~ ¼¼½@��¨©ªDL

hi´CK]5e\[;�1~

5e\[;�1~

7=%n<1NNY67"#ØÙÚ
1N

hiYå_

¼¼½

vçt+,À_,t
v
ç
t
+
,
À
_
,
t

8÷�À_,t

76ë8À_,t

�9â

X_ß:_ëß;o,

:;de\uõ<Ì

1Q

IJ�,�=>

û´CK£$v>,«ë8

û?ß)t7@,t£ê,_*ü÷«ëq

]Y*X,Þ*è6*ü}ABCC

7"#ØÙÚuÕ78ê,_*ü QD

û7m_^ëßüoQ*�§»�ì£EF

û��C2ê7ÝéznG££e¨Z}34

]UV��uLHCC

ûhijk£�j#£$CC

©\e£=G¼ :;de\

´CK ;=©�ùAÁ ùAÁ

e\2�ÁùI ÁùI

;=©�ÁJZK ÁJZK

e\2�ÁJZK ÁJZK

EF ;=©���¡

e\2���¡

;=©�QN�¡

e\2�QN�¡

?ß)t7@,t ;=©�N_O1D§»�ì

e\2�Q_³ZD§»�ì

;=©�N_1YD§»�ì

e\2�N_1YD§»�ì

UV��@Zqa�L e\2��Nl e\2�5e\[;L�Z�l���L��>°��

OOl�Q³�L��>°��

nG££e¨Z 11

:;de\23�MN

û´CKøaOP

6Ö×ØÙÚ(.QR)*+,

û��ñu»¼

û�[ä*8:,tê7Ýé

û�[��+,ê7Ýé

û�,+,��

ûêrë+,�o_^23

û´CK��u×SHT

@7"#ØÙÚ=>L

�,+,

�[��+,

�[ä*8:,t

´CK��

êrë+,��

´CK=¼

�,+=¼

��U=¼

��=¼QÚ;uV:��g<CC

^1NNYP1R

1�

hiIJvw,78o_8

�JÞ_æ@'�}LG Q_³-3D

J®$]{|5

2009P2R

w6w*$�Ê @Ks^*�L

1�

vw,78o_8@1NNY§1LÚ÷&

�W /0� ©\e£=G¼@XYL

?ß)tÞ_æ N_1Y Z§»�ì Q_³� Z§»�ì

�J�< >Q_³ D Q D[[   Z

H*u´C�� ²� l 1N l\Ù �N l

��C2�_æ �NN �]H
@^·¶;z1� �L

-eQNN �]# O� �

_`a N_1 �§¾�� < 1 e/sec �Y �§¾��

AB)b%Tu`
c�

Q�Nµ�Ú;âc d ³Nµ�Ú;âc

úueXÎ¨fgXøañ=h¢þuij£kl



1Z

mTu23Y_Ýé 

�HXGH�,�u"ó@H%)*»¼XMNL 

Optqr*stukløa 

êrë+,»¼÷"óX'��(âã÷ukn 

op¡qru|s

å*æû8å_*utuC2X��lufgû{| 

Î¨fg@YQ8ª7ÅXÎ¨vVj wxßyL 

��øañ@�,+,zöX¬5s&âãL

)*Þ,��@T@{|}~@TÑ8Ìz�X¬57Ý,+7L 

´CK@IRL�_æö�

2009P4R]�u��

1³

Ú÷&

ûIR´CKXgE´CKu��C2ê7Ýéu��

@kl��C2z�V7ÇL

ûØP1RpIRqr*stu�uvw,78o_8}¯Ê

ûÎ¨fgX��øaXH%ñu{|=h¢þuij

ûij}��2��XmTu23Y_Ýé}�&0§$ 

•Áqr*stklUVX�HûGH�,�u»¼X¯4=h

HONIR Ú÷&

ØPÈpÁ^*�;uklIJUV}&�# 

�P[ÈpÁ^*�;u��,�¯4@��L 

1�

���HK

UVö�G

voëßÀ,t��X���;u

û��H£G½ �e�`@\^1NL

ûmj¥?¸ì e�`@\^QZNL

u�l��a�^ N_Q�QN ¾���

-�; 36 frame/sec @no-bin, full frameLu��IJ£g<=��

CCDmno;�HUV}Ê��÷}/c÷2%45 

MNz��@�$Lu(�� 

45=�`

���XFH$NX����X-./0XÃÄÅÆX���

1O

e2v�u`*��(EM)û���¶ûframe transferD CCD (CCD87) }DÔ0¿ÄÀ8�ß7÷�k
;23.V%EM-CCD mno(C9100-12)

��CCDmno

?ß)tt 512"512  

?ß)tÞ_æ 16µm!16µm 

BHl� 27.1 msec^10 sec 

-�frame rate    35.8 frame/sec (No-bin, full-frame) 

`*��@EML 4 ^ 2000 (g�) 

mno�ë� Î¨ Ö¡Tû¢tq£��+¨�

���[ -50� @@0^30[L

��C2�_æ 100 [e-] 

�á¤t 23 [e-/ADU]  

A/Dä*^,+ 14 bit 

¥¦`c� 400,000 [e-] 

hijk 20 mag 67=%²³´(1.5m)

 (±0.2mag, -�u10qBH, `*���:-Ã)

400 1000nm

1Y

���HK �õJ

H%c§

¨E?H© 

CCDmnoÃ2ª7;7ÛÜ

û45zÃ2ª7;7p»56

ûHOWPol÷kÖH%ñ;

\«¬Duãö

û¨EH%ñ÷�À

û�0uH%)*zH%c§Hp
»5

ûÚpz®r7+,÷¯cpX
¬5s&?*@3uL}4°

45u±aût»5£²ïc³´pÊµ
$

Þ_æG 1100x600x864mm 

�N

CCDmno
��ïðo*è@HgNeL

¡·

vçt+,@ ¸ÁL

�`)*

¯c«7ß

@EF}¹$15’ º 2.6’L

8@3»�L

¼ ���HK �õJ

û%0.9mm(=10”)½¾X

û0.2mm(=2.2”)76ë8

û0.11mm(=1.2”)76ë8

û2)*è6æé
ûü6æé

û"¿�BXVXRÀ

û:*ü!7GG495 L38 

0.31”/pix 



�Q!

�`)*A!

û�e�`Á2)*è6æé!
HR5501 

B9.5V 

ÂBJ!

��ïðÙ@ADU/pixL!

400 500 600 700 800 900 1000 

��[nm] 

)Ãf!fff!!!fBK7 + F2 

«¬�fffffffffff85%]H 

\«¬H!!!"=600nm 

���|<f!R=73�9 

Þ_æffffffff!36x36x27mm 

r¡ffffffffffffff27.5, 4.9°  

("=400�800nm)!

76ë8�+L! ���`+L!

400 1000nm 

20 

80 

R="/#" 

Ru"¿À!

20@600nm 

�1!

�`)*Á!

ûe�`�HÁü6æé!

500 

��[nm] 

450 550 600 650 

ÂBJ!

��ïðÙ!

HR5501 

B9.5V 

fff\«¬Hfffff"=550nm 

���|<fffffR=172@H&,0.2mm76ë8!

fUV���ffff430-690nm  

è6æéfffffff!r¡G12.2[!!)ÃGBK7  

,Äs*f!ffffÅut200gr/mm, ¡[10[!

eu���êUVg<!

AÆuvå,æ��G505nm 

��!

�`)*]iu=>!

û«7ß76ë8fff!

!!!û%0.9mm(=10”)½¾!!!è6æé�H?!

!!!û0.2mm@=2.2”L76ë8ffffü6æé�H? 

!!!û0.11mm(=1.2”)76ë8!f��ïð?!

ûvçt+,f!

!!!û"¿�@B,V,RcL!!!!ffIJUV?!

!!!û:*ü!7!!

!!!!!ûGG495("s=450nm)!!!!!

!!!!!ûL38("s=353nm) 

ûHgNeo*èffffffffffffffffff!!fff��ïð?!
fü6æé�H?f!

��!

¼fUV�,�!

ûIJ!@EFG2.6’x2.6’L!

!!û"¿�vçt+,@BXVXRcL!

!!ûvçt+,=2@)þ2L!

û�H!
!!û�e�`@è6æéL�Hf(R^73�9) 

!!ûe�`@ü6æéL�H 

û0.2mm76ë8(R^170) 

û0.11mm76ë8(R^310) 

û)þ2!

û%0.9mm½¾!

+ 
L38("Ç353nm) 

GG495("Ç450nm) 

UV���p÷Ö0!

w,X,më8vçt+,}D?!

�Z!

¼f«7ß76ë8J 

32.06-32.09pix 6.76-7.02pix '�}=3.73-4.21pix 

0.11mm@=4pixL! 0.2mm(=7pix)! %0.9mm(=32-33pix)½¾ 

5pix 5pix 

10pix 

�³!

¼��ïðo*èu7¢ß8tJ!

��ïðpDµ$mjz3uu�!

Hg 4046{ 

Hg 4358{ 

Hg 5460{ 

76ë8�+L!

���`+L!

ûè6æé�H!

@0.11mm76ë8L!



��

¼��ïðo*èu7¢ß8tJ

��fitpDµ$mjz15u 

450 500 550 600 650nm 

ûü6æé�H
@0.11mm76ë8L

�O

��Vc

$°û²³´û45ûCCD�*���0}·&%��u?,ßz

è6æéG ^13%(@"=640nm) 

ü6æéG ^ 9%(@"=610nm) 

VH�H0È� HR5501 (B9.5V, 

Vmag=5.673, Z^40°) 

&
'
(
)
$
%

*
'
(
)
$
%

ÂBJ

76ë8å7�H

ñ�õu��

@$°û²³´û45ûCCD�*���0}·¸L

400 800 nm 600 

è6æé�H
ü6æé�H

10% 

�Y

���v8Q£Y

ÃÄ@2009 "#$ÉºL
�N

���HKÚ÷&

a�l�G 27.1ms ^ 10 sec 

UVEFG 2.6’ x 2.6’ (IJ�,�)     (0.31”/pix) 

                  2.2” x 2.6’ (0.2mm76ë8�H) 

                  1.2” x 2.6’ (0.11mm76ë8�H)

2)*è6æé ü6æé

«7ß 76ë8å7@)þ2L 0.2mm(=2.2”)76ë8

UV��� 400�800nm               430�690nm 

���|<(R)          73�9                        114�180 

ñ�õu�� -$13%                     -$9% 

hijk@ÊL 15.7mag                     12.4mag

Êa�l�:10qX`*���:-Ã(4�)X"=550nm;S/N=10 

�Q

2345678

9 :;<=>?@ABCD"EFGHIJKL

M 1NNOPQQRSTUV2WX1NNYPZRST[\]7+
*^_XQNRST"EFGHIJ`abc

9 :;de\ @gEhijklmnoL

M 1NNYP1RphiAqr*stIJuvw,78o_8
Xxyz{|X23}~�

9 ���HK@�$���(��L

M 1NNOP�R��X1NNYP1R���v8��


