
� � � � � � � � � � � � � � � � � � ������	
� �� �� � � � � � � � � � � � � � 
��
�

 

���� ���� � � �������������� �

����!�"#$�%�

������	
� ��&�

'()*�+,-.!  

/��01��123�4566178�9�:�/;����<�

�=�>?�@A �

/��� �B���CD�

  1863�������	
��
�����
	
���������� Huggins����
���� !""#
$�%& 1864 �'(
�	
���)*+�,-./0! 

1870 ��
12��34�� 15 567 
(38cm) 89:� 18567 (46cm) ;<:=
>?@A?����BCDE�FGHI 3.6 m 
�� 5.5 m �JKDE�!LM�NO:

PM�QRS�TUVW#X !��	
Y

+VZ%&�>?@A?���
	
���

[\] "�����!�^� 18 567:
�_,`a�E�bcd	
Y

ef�g

hGi�jbcklm+Ino�pqr+ 
3200 s�#t.�uvw�I�#-��!
"E�/�&xyz�{��obc	
+|

}�%��#- !���~�������

�^� Margaret���%&��
Margaret
��3��/�&~������=�0!"

0%�	
���~����/�&���E

� Huggins ���	
�������
�
�����F���G��������WR
��	
�j=��E&o ! 

 
(a) ���	
�� 
1866 ��Huggins 
������	
�

��_,��!"��� 5 � 16 �� 5?
�6F¡¢� Tuam �£� J. Birmingham
¤�� 1 ¥�¦§=¨o�!5 � 12 ���
©�,ª«CrB ��¬^� 2­®#¯^�%
o�=�°%��o0§±#- !²³�� 
Mr. Baxendell �o0´��I 15 ��
�

�
µSer (3.7 ­) �¶·²³¸ D#- 
��¹º=-��!Huggins
»¦�16 – 19
�� 4 ¼�½a&"���NO:+¾a�!
]#� 4. 3 – 4.5­�¿
%&o�=���
�@ÀgÁ?+Miller�PÂ��Ã%��X�
"���ÄÅD�ÆÇXÈ��
1234�

§É%&o [43]!Ê�=ËÌ%��
��
ÍÎÏ#�principal spectrum�/ÐÑÒÓ
@ÀgÁ?� bright lines�/Ð¯Ó@Àg
Á?��ÎÔ#- !ÕÖ
×Ø�Ù�
Ú

�ÛÆ�ÜÝ+Þ%��Ö
ßà�áâãä

@�+åæ�%&o !¯Ó
 5ç#��0
n 3ç
 Hèé HµéêHëÓ�ì�E��#�
�E+í�î �î� 17 ��ï�ðñ@ò
Gg#�Ô%�óô¯Ó+��²y��õ%

&íö%&o !���¯Ó�÷ã=ÑÒÓ

@ÀgÁ?�øù%&Xúî&÷o"����

¯Ó+û<] ä@�âã=�ç�/,áo

�î#-ü0�ý�%&o !�þ�"��

�ÑÒÓ@ÀgÁ?
Q��èOri�µPeg
�Ù&�,�óô�ÑÒÓ
ì�E�o!

Huggins
��/�&�e�Ô=Ä� ��
���&o�=���=ÎÔ@ÀgÁ?+Þ

]"��������	���@ÀgÁ?


��óô=���
�+�%&o �#
�

o��IÞ�%&o !Huggins �@��7
%�@ÀgÁ?+� 9�Þ�0!��
Ú@
ÀgÁ?����&÷o¯Ó�ÜÝ=��#

- ! 
���17��
���������o&"

��������=�õDE�T CrB (9.5­)
=�����Õ��#- "�=²õDE�!

"��=��w� 7­�ã�
%��#- !
"0%& T CrB 
 ��	
��DE��




��
� � � � � � � � � � � � � E� F� G� �����!�"#$�%� E�

 

���� ���� � � �������������� �

 

�����=�"��
!"���#M# 
1946��I��+å"%&o ! 

 

H�� I�J�KLM�NOPQR�NSTU�V/�WX

YZ[\]^_`a>?VbcccWd���ef/���gh

4if�jkl 4mhnohakl 4p]qrs\

]tuvwxvsyX�

 
����1892� 2���0%ª��� (T 

Aur) =°E�=�"��X
 Huggins�¶
��$5%?&?�� M. Wolf�'i(H�
H. C. Vogel�$G)GF� E. Pickering�*
G?Ûe�R. Schumacher�=²y���§
É+ Astronomische Nachrichten, 1129, p. 
107 - 116�+�&,-%&o �
.�#-
 !M. Wolf� Schumacher
�
����
�#-��=�Vogel � Pickering 
��	

���§É#-��!"����/%

Huggins 01
 2 � 2 ��~�	
+2o�
���¯Ó�b3�45 ÑÒÓ@ÀgÁ?

+ì�%&o [44]! 
01���#�^�Ì2���
óô¯Ó 

C(Hè)éêF(Hµ)éêG(Hë)=÷^����b
3�ÑÒÓ+60"�7o�#8�9 P Cyg
:;<=#- !"E��Ó�Mo&�01


¯Ópq+��>�pq�øù%�¯Ó¢

	
Q3�?E&@Ú����A+Þ%�Ñ

ÒÓ¢	
b3�?E&@ÚB�C¬DE+

Þ]�FG&ÛÆDE�HI�PJK�&o

 !���HµÓ�Q3� 2 ç�¯Ó+ì�
%��LÓ7[OIII]M5007, 4959s=�|}
ÏI�Ã%&o =�h�h6�L����

bc�LÓ7[OII]M3772s==ì�E�o"

����LÓ#- �j0���N
OP%

&o !���QR�ÑÒÓ@ÀgÁ?
 C
Ó�� 3200s�#STDE&�,�bcr@
ÀgÁ?
U���ÑÒÓ+6�&o =�

U���ì�E�o H, K (CaII) Ó=ÜÝ]
 "���@ÀgÁ?�ÍÎÏ+VW%&o

 ! 
���"���
 1892��� 1894��î

��a&XY^�Z[�/5~���=2ú

E&o !��g��?\)����� 1892
� 9�����],��L=��DE��o
0§É=^��E�=��E�/%&
_`

a N = # � ! � 6 b � � � � � � �

Newall(1892)� Roberts(1893)
cæ+�d
%&o [45][46]!Newall 
Z[��#-�
�=�e���fc+Îú± ��]g��=

9	a�]g���fc+Îú± ���=

·	a h�FG���Hi�%&����



¶�©j¸ o¯Ó�ij%�]g��

�¹½
�
Ä��&o �î�%&�89

NO:��Òk+-.&o !�E�/%�

Vogel(1894)
 Fraunhoferl�m%n6o�
15567 (38cm) :#��%��#��],
��Lp
NO:�Òk�/ I�#
�o

��Lq+�d%&o [47]!"E��Nr
�½o&Huggins01
 1894� 1��-�
��~�ST+2o��p+]g���øù

%����cæ+�d%&o [48]!"�y
s
�Òk�~�tã�u*=v,w³�&

�p��ã=ÛX�Nc����#- ! 
 
(b) Doppler ����x�L�[Ó¦ã�

�õ 
  DE] 
æ��û<DE 
�pq
�
�Ö�/] [Ó¦ã�/�&Q��
y3

�
z] Doppler��
 1842�Christian 
Doppler (1803 – 1853) �/�&VWDE�!
7{\12|}~ �e34��o&



� � � � � � � � � � � � � � � � � � ������	
� �� �� � � � � � � � � � � � � � 
��
�

 

���� ���� � � �������������� �

eConcerning the coloured light of double 
stars and of some other heavenly bodiesh�
*%&2úE���=����#- !%�

%�Doppler �ys�

¦ã=����E
&o�����# Doppler

z�+lÛ�
�%�¹�f��RDE=
z+;�%&�

+
� ���&o�!
�¦ã
����

Armand H. Fizeau (1849)�  Jean B. L. 
Foucault (1862)��õ�/�&�/0	^�
30 �*��GÁ?/��o0°s��¬o�
=��E��#- ! 
  Huggins=��[ÓDE���+IM/0
����ij�
 Belkora�/ �����
�GF=- [33]!18��� Edmond Halley 
=����DE+�ì%�"����Huggins 

�=�Ú�+��E^��[Ó�¾�ID

E=- �#
�o������E
��@

ÀgÁ?�j�/0�°úE ��+�,�

o���&o�!�����´� William 
Miller���] �6F6� King’s College 
�
Ê�² �%&�¡¢Æe#��E� 
James Clerk Maxwell �o "�+�,�
Miller +¥%& Maxwell ��,Îo���
�!1867 �£#- !Maxwell 
 Huggins
�¤u�/%�Doppler ����õ¥+¦§
�¨�&^E�!Huggins
»¦@Ú�©ª
DE�/�&@ÀgÁ?Ó=j��ã
z]

 �«¬%&��=��E
Ê�	
Y��

�&�õ­®�¯°�#-��!%�%��

E#I Huggins
-X�î����!��±
�
Bessel�á¦ã��²�ÛX���DE
+Þ]�=- ���[Ó¦ã�ÛXo�I

- �³o�o���&�	
�´,�]"

��%�!@ÀgÁ?	µ+-. �î��

�oH+#¶�	%����¸ o�
¬·

����[Ó¦ãIÛXo#-ü0���&

¸�¹@+º0"��%�!���î�Ê�

����¥
��@ÀgÁ?�a3�øù@

ÀgÁ?=»Cfc¼�°úE /0�	


Y+��] "�#-��!7"��¥
 1920
�s�Hubble�/�&~�	
�½dDE�
fc¾¿�[Ó¦ã��õ�À�+�Á%

�!= 
  "0%&  Huggins(1868)
¸�¹@�  F 
(Hµ) Ó���+øù@ÀgÁ?�øù%�
�E= 1.09s�aqpq3�
z%&o "
�+öî�[41]!"E
@Ú�©ªDE+Â
Ã] ���[Ó¦ã+47.3 km s-1�Äx]

 !"��
°Ý�Å8 km s-1 �øG&Æk
=ÛXo=xy�Z[���/ �õ�ã#


	�+��oÇÈ#-��!Huggins
�
��ÉÊ%&o /0#
�o=N��ËÌ

�
 Maxwell �/] ÍÎ=`DE&o !
Huggins
[Ó¦ã�õ�ò5h� �%&
ÛX^��DE&o =�Huggins+ÏXÐ
o��
��FG Vogel#- 7Ñ 5ÒÓ
Ô=! 
 
 ((c) WR ��	
��  

Huggins (1890) 
xy)*���&o� 
WR��Mo&I	
��+2�&o !WR
��
ò�����Wolf� Rayet (1866) �
/�&�ìDE�ÕÖ�¯Ó�#- [49]!
Wolf� 2´
ò����� 40cm;<:�×
GÁ6fc�_,`a���oH	
Y#


^nØ0ª+��±��|[r��bcr�

�a&Ùto���¯Ó)6F+Þ] 3¶�
�+�ì%�!�E
 BD�Ú#-�úDE
��� 3�#- !���HDÛÜ�V­®�
°2�	
:IÓ��#�Ý�&�"0Þ 

1. BD+35o4001 HD191765  V = 8.8m  WN6 
2. BD+35o4013 HD191203      8.5m  WC8 
3. BD+36o3956 HD192641      8.2m  WC7 

Wolf��ßF�/ �� Ià%o@ÀgÁ
?+Þ%��
� 2#- !"��
 4ç�
Ùto���¯Ó+Þ]!1á3�IâÙ�¯
Ó+Þ]=��/�&¯Ó���	¸ D�

³o=- !Wolf � Rayet 
j�/0�´




�/
� � � � � � � � � � � � � E� F� G� �����!�"#$�%� E�

 

���� ���� � � �������������� �

 

������j�/0�Eã#
^nØ0ª

�¯
��NO:+¾a����
�X,%

�o= Wolf �Mo&
 1868 � 8 ��äå
�æ�þ�	
��+2���o0ßç=-

 !��� Rayet
����ò�+èE&é
?ê5ë	|?FG�����z���oú

E&o !2´�I WR��o0ìÕ+í%
�=�î��ï���ðE&%���´#-

 ! 
  "E���
�ì'j���Ö�ñò+Ï
X� Vogel(1874)�½o&  Huggins 01 
(1890) I	
��+2�&o !Vogel �/
�&�î&pq=�õDE�� 1� 2, 3��
³oI
�X,%&X�[50]!¯Ó�o�&
IÙ=to�îÊ�
¯Ó�Q��b��j

+�õ%&o !Vogel, Huggins��@��
7�/ �� 1
 469 nm `¬�ó	���
Gg+I�& 466 ô 471 nm �#t= ¯Ó
+Þ%� � 2á3
 465 nm `¬��Gg�
464 ô 466.5 nm �#t= ¯Ó+Þ]!� 2

� 1�²³pqr�õo¯ÓIÞ%&o !
aÖ�I@��7�pqÙ=öDo�#
�

X,%�o�"üI- =�� 1 �¯Ó
 
HeII 468.6 nm, � 2á3�¯Ó
 CIII, CIV
�bn6F7465 nm=#-ü0!Huggins
01
Ùto¯Ó
÷���	ø�/ �#


�o��ùõ%&�ú�óô	ø�j�|

}Ï+�Ã%&o =jEI0�^2��o

�ûo&o !�ü�"�ys�
 Huggins
01+�î&ýIþø�	ø��Ô²õ�Ô

�%����! 
  WR�
HD�>��#
Oa (CII 465 nm), 
Ob( HeII 468.6 nm), Oc (NII 4631-41)�j¸
 o¯Ó�/�&	âDE&o =�Y^�

¯Ó�Mo&
�²õ���#-��!"E

��¯Ó�±�
b3�ÑÒÔ	+IM P 
Cyg:;<+Þ]I�=-,�Ùto¯Ó

J=���KÛÆ#�ÔDE "�=HID

E �
 Beals (1929)�#���aE9��
����[51]!  

WR �
Û¤������v�- ��%
&ËÌDE /0�� �
�D�� 1950
�s'�#- !Wolf� Rayet
"E�� 3
�=
^nØ0ª�	o�r�ÜÝ] "�

��
�#
YXÜÝ] �#
�o��ý

�%&o =�¾¿f�� WR�
°Ý#I
300 �¶j%���DE&o�o!2 ´��
ì
�����#-��! 
 
/�/� z2L62L{|t�}~st�B������

1875 � 9 � 8 ��Huggins 
 5?�6
F�(b�6�¬o�
� Monkstown �¨
4# Margaret Lindsey Murray�����
+�.�!�X�Huggins
 51��Margaret
71848 – 1912=
 27�#-��! 

Margaret 
°�ys������#�ª
��%��NO:#×Ø�c+��%�,�

	
Y+��%&��¹6�G�{?Ó+�

�%�,�����ñ�~�ST�ñò+d

��,�xy�%&
�%o�e°�#-�

�!����Ê�
��e �¨!+%�=

��"H��e���+�#���#I�~

�������
ÛX���+$±&o�!

����� é7× �%&��6F6�£

�William Huggins
Ê��%E�w#-�
�!Margaret= Huggins� ���4��
�
�6F6#&�E�'()�6�4*�

���o0!'(
 2´��¥�+ò���
�!���2 ´
>?@A?#)5h�6�
Î,�j�'(+(%©�/0#- !P��

HugginsIÊ��@-#-  5?�6F�
(b�6�
/^��a�!""�
NO:

�G�G� Howard Grubb�./=-,�1
2��34=>?@A?�����î�NO

:�BC+0î�þ�NO:�1�
 Grubb
�2DE��#�Huggins
3Ò	�4�j



� � � � � � � � � � � � � � � � � � ������	
� �� �� � � � � � � � � � � � � � 
��
�

 

���� ���� � � �������������� �

#/^(b�6�5Ý] ã4=-��!

Margaret� Huggins���+_,d���

 Howard Grubb#- !�0o0úa#�
��
 5?�6F#�"�úE��#-�

�! 
Margaret 
>?@A?�z,£�=�

Huggins6
	oÕ7�to87+dMn6
ä9��:;R�<#-��!Margaret 

dnÕ�=u	>?�@A�j�B}#<�

�c+]��,CD�£E�
�&%���!

�^�87�äG%�6��F�&��´�

e�%6�7�/0��@/o7@�
�&

��%�h�j�GXH��,%&o ! 
>?@A?�InZ^�Margaret
»¦�

"E�#�J�+K�%&~����&��

_,��!�
 HugginsI~������Ï
+öL%&�,��v� 1863 ��I¸�¹
@�/%&\�%Mh6NO�/ 	
��

+��&o !%�%�"��X
tã=P

^�NO:�QE�ÛÆR�S�����î

@ÀgÁ?Ó
��#X����!Margaret 
�T±�E�ÛX�T*
U�76N�NO

�ñv���	
~�d����ö:��#

-��!"E�/�&
³î&���qyV

W�=|}����!Margaret 
�}��
�XY#-��9�,#�^�Z����w

ìI+d�&o��#�01
�X�
��

��u*#[ì�/2+ì "�I-��=�

Margaret ���²�\�/�&>?@A?
#�	
~���
]3����^�	\�

�Á�	
_`=a9DE&o��! 
01�	
��
Ä
ú�?^�=$�#

-��=���¶��I×Ø\�b�c�7d

��e��f���1�=�j=��E&o

 !g� 1881�� 20�Ð,�°úE�¸ 
oh� (1881b, Tebbutt’s comet) �/%�0
1
	
~���+�"��&���¹6�

G�{?Ó+60¹½@ÀgÁ?���CaII 
HÓ/,b3�úôåæ�¸ o 3ç�)6 

H ��� z2L62L{|�4566178 ���V��WX�RN

�R���l�svh01��123�4566178 ��X�

 
F+��%&o ! 

Huggins�N�
���IiZì#�ÚD
E "�=Y���=� 1890 �£�� 
William and Lady Huggins�¹ì=Y^�
 !"0%& Margaret �\jIÛX^��
DE /0����[52]!""#�Margaret
��%o�´#-,�19����e�kl�
ÛX^$C%� Agnes Mary Clarke (Ñ 1Ò
ÓÔ) �Mo&P8mE&�X�o! 

Clarke (1842 – 1907) 
 Edward Holden 
(Lick���)�Norman Lockyer (n2����
Natureop)�Edward Pickering (Harvard 
Ûe���)�David Gill (Cape ���) �
Margaret Huggins � � 3 � � q � 
Edinburgh ReviewrB���¦§�¹-ß
�+GX½a�e^���sh(1890)�e19�
��Pt��e�h(1902)�e��"He�u
u*h(1903)�j�Û�+©p%&o [53]!
"0%��j�/�& Clarke 
 Margaret 
Huggins �v©# 1903 ��12��34�




��
� � � � � � � � � � � � � E� F� G� �����!�"#$�%� E�

 

���� ���� � � �������������� �

 

ìw4x�ýyDE&o =��Ï=4x�

� �
 Caroline Herschel'j�{cw�
z#-��!xy�12��34�4x
{

Ï#|î�E��Ï
ý#I©&��4��

}#X úa#
����!Clarke=~�K
E��î���4��}#X /0����

�
��34�g��«�o#-��! 
19������Ï��4w@�

�
�

PoI�#-��!{�9��������

# � õ � « ¬ � \ � � � ]  � x 
 
computer ��9E�±e�\�ã�P��
#-,���{Ï���E&o�!1880�s
�Pyv�Clarke
�Ï�%&
�î&��
����î /0�î�E�"�=-��!

�� 60 cm� LassellNO:+�i���&
��%&/o�o0��w�¼I-��=�

��
�Ï#- �î�y�x��j�,�

�z
 computer v#-��!Inü©� 
Clarke 
�%�+��&o !Clarke 
�
�+���DD.�����
Pt¾a��

�&o =����M���ßF
����

Ö���&IÛX��§æ#-,���Ö�

��G���&o�!���+�©# 
Margaret Huggins
��/0�FG&o ê
[32]! 
eÊ�
��e��J�ÛX^��%�9

�,#�^����3�+�ü^ý�%�!

Ê����
���¯^9�,#-�� 
(golden, indeed !)!h 
""#��"��lady computer�Mo&

FG&�"0!1890�sÕ��������
�#
 2 ´� lady computer =�o&o�!
jn�I o*¡� ¹Gé6#-��!P

´
 Alice Everett #� @Á����¢¢
#@�5é��6� (Carte du Ciel) ���
�H�Ó£%&o�!I0P´
 Annie 
Russell #�}�h���¢¢�¤% E.W. 
Maunder+���=�~�}�h�����

��H�Ó£%&o�!����H���¶

���Õ���I|}#-,�����+1

2��34�§É+H ¥¦I-��![¢

��%&§�E�¨©�/0�ì��=��

y�x#-,�P��#- �o0ª	��

«É
¬�­E����!Alice Everett 
 
1895 � 10 �� 'i(H�������Ï
@>���%&®2%�²³�� Annie 
Russell 
 Maunder ���%&�����
O� !"���
 2´���&ÛX�Ô�
+I��%�=�01�Mo&
Ñ 8Ò7G. 
Airy=#mE/0! 

 
/��� �����Q�N�}�t 4566178

��� 
Huggins�Margaret��18567746cm=

:¯�'j�^�	
�Ô�
 1899 �� 
“An Atlas of Representative Stellar Spectra 
from M4670 to M3300 s”��°���&
��%�[54]!"E
±²wV¦�à%o A3
³� Á�@#�@ÀgÁ?~�I´¸#-

 !Margaret 
=�B}+K�%�µ¶�
�î+à%o·=#¸�&o !�ç#
¹

ºÛe�G»�¼e�½���G�%&íD

E&o !"� Á�@
ç� 8 ¶� 12 ¾
��°���#X&o !
³î� 2¶�

>?@A?���&¯'j�¿%oî���

������=��î�E&o =�""�


Huggins01�q��ú� ��B��o
="î�E&o !½o&Ñ 3¶
	
~�
��¥�Ñ 4¶
>?@A?#do�E�	

Y�q¸�x&�E ! 
 Ñ 5¶#
�°�ÞDE�^�@ÀgÁ?
�gÏ�fÀ��Mo&ÁN%&o !01


@ÀgÁ?+$�%&óô�)?éGÓ� 
CaII KÓ�÷ã
��ZÌ%&ÂÀ%&o !
U����Q��B����)?éGÓ�Ñ

ÒÓ÷ã
�Ñ�õ^� =�CaII KÓ
;



� � � � � � � � � � � � � � � � � � ������	
� �� �� � � � � � � � � � � � � � 
�e
�

 

���� ���� � � �������������� �

/��Ñ�÷ã+�%�²y��¤ÓIÃ+

°%&�����&o^!���)?éGÑ

ÒÓ=��/�&�ÓÙ=	^áÄ�Ó�#

L�#X I��±V�I��Ù=t^Xç

#��,Î�&%�0I�� 3ÅÆ�	a�
E "�IÞ%�=�"E
bc	
�/�

&�î&|}����	
gÏ#-,���

�
ãÆ®�³�+Þ�] I����&o

 ! 
Ñ 6 ¶#
Õ¶�ÁN+Ç��&� 50 �

�/] 	
	â��e�Ô�/5����

=N³�E&o !Huggins�
x�
�e
�Ô�³o�/�&Ä� ��+Þ]���

&o�=�"� Á�@#
��
 Lane �
¥È���&o [55]!�E�/ �ÄõÅ
w���ÒÉ+½a ä@Ú
ÒÉ���Ú

¼âã+�£D± =�"��£
û<�/

 �Ê?ËGÌÍ=ÎÏ%&^ ���Ðw

�âãPq�z2] !��&��
U�� 
�%&Ñ�%�×Ø:+J&hn6���Q

��B���"��� !"E
xy�$l

���&o�Helmholtz�ÒÉN�2*�2
MI�#-��!"E�/�&�Ú¼��e

�ÔI
ú�&o^�#- !�����"

�`a£� ��î�w�ì& Helmholtz�
ÒÉN�oúE �
Helmholtz�ÒÓ#

�o! ��ÒÓ%��
@\�Á�6F�

"HeÖ J. J. Waterston (1811 – 1883) #
-��!Ê
 1845 ��×Ø�ÒÉ��q+
��î& Royal Society of London�ÔÕ%
�=�"�N�
qoVÖ×DE?����

�&²34� G�5b_`�±���ìD

E��o0JØ=- !����Waterston

Ù56F4��ÚÛ�!�%&56F�®

2%&o�=�1853���6F6#&�E�
©&�ª#�	� 5% +kl%&o !

Herman L. F. von Helmnoltz(1821 – 1894) 

F5i#�He	IÜe�¨Ý#-��=

�He�2*�� 1847���Ê?ËGPÜ 

H ��� ���Q�N���V��W 
 
�¥È+ÒÓ%&o !���� Waterston
���+Þo�Ê
 1854 ����Pt��
#×Ø�ÒÉ��q+kl%�×Ø=@Ú�

R)5o��°Ý�)5o�#ÒÉ] �� 
2500���%��FG�"����"�q= 
Helmholtz�ÒÉN�%&lß] /0��
���oúE&o ! 
  )
°%àÓ%�=� Á�@�Ñ 7¶

>?@A?#STDE�±o@ÀgÁ?NO

�ßç�x&�E�Ñ 8¶
gá���Á�
À�×¹H�� P Cyg, µLyr, Nova�j�
¶��h�h6�L�Mo&I¿%o@Àg

Á?�q¸=- !"0%&"� Á�@
 
Huggins01����KE+Ú]ß\w��
����#- ! 
>?@A?������KE
 Margaret

�3��I��ú�?�1880�s����â
5Æò�� !��þã�PM
�6F6� 




�:
� � � � � � � � � � � � � E� F� G� �����!�"#$�%� E�

 

���� ���� � � �������������� �

 

H ��� ���Q�N��V�/W 
 
�a Æä�
E�-��!Huggins=>?
@A?�£��î� 1850�s�� 1870�s
��6F6
�ÎÏ;=å¡�;#�6F6

æ��ÛÆç�TèI°�^���éêI�

ë#-��!%�%�1880�s'(
ÎÏ;
=�Ñ�ì¡��ì¾X�
ú,�ÛÆç�

Tè+»Cía /0������01
 

Á�@�±#Fî%&o ! 
1899�� Á�@+�°%&'j�>?@

A?#
�������>#�þø@ÀgÁ

?Ó�²õ	�Ä/÷ã��õ�j>�#�

��=$����&^ !1900�s���&
I Huggins 
ï��/0� MNRAS r��

q§É+,-%&o =�¶�©j
öD�

ß�#- !����#ñò+Ï^�
 1903 
�� 1907 ���a&2����×¹H�@
ÀgÁ?Ið#- !���^�1898��*
×�G01�/ ��×¹H�ì�01��

6F6ñu (1903)=X��a�����#-
ü0!%�%�òo�q§É#
��¹HI

ð����#
mE&o�o!ó����G

�E� ���q§É (1910) #
>?@A
?����NO:���¯W
]G&Õ��

�6b���Ûe����$ôDE����

î��%oFGH=õ¯DE��FG&o 

[56]!��%�"H��ö¯
����>?



� � � � � � � � � � � � � � � � � � ������	
� �� �� � � � � � � � � � � � � � 
��
�

 

���� ���� � � �������������� �

@A?�íDE��ß%&o =��E
 
Margaret ��î#- "�
80�#I�
o! 
�6b������E�u¯W
$Ë6@

FGH�%&q^PÜDE&o�=�1950
�s���&÷@=Y	������Hi#

I�DE�@g����DE&%���!�

�0n	
Y�j
�6b���Ûe`¤�

�5��?ø"»�PÜDE&o �ùo�

�#��6F6�ú2%�9�ø"»�uo

Îú±&ì�=�Huggins�û�ãY
°Ý
��IPÜDE&o�o�o0ü�#-��! 
ê

ý�!
�Secchi(1818-1878)��)����
,�]!�(%��þ�ê

 
� � 
[32](�,) McKenner-Lawlor, Susan M. P. 
2003, Whatever Shines Should Be 
Observed, Kluver Academic Publisher, 
Chapter 5. Margaret Lindsay Huggins 
(1848 – 1915), Pioneering Astrophysicist.
7$Ë6@0´�^ß= 
[33](�,) Belkora, Leila 2003, Minding the 
Heavens – The Story of our Discovery of 
the Milky Way, Institute of Physics 
Publishing, Chapter 6. William Huggins: 
Pioneer of the New Astronomy, p. 165 - 205 
7¹5� Hx$Ë6@�^ß= 
[41] (�,) Huggins, W. 1868, Phil. Trans. R. 
S. London, 1158, 529 – 564, Further 
observations on the spectra of some of the 
stars and nebulae, with an attempt to 
determine there from whether these bodies 
are moving towards or from the Earth. (�
�[2], p.402ÓÔ) 
[43] Huggins, W. 1866, MNRAS, 26, 275 
–277, On a New Star. 7����	
�§É�
� 9�@ÀgÁ?
²r p.297= 

[44] Huggins, W. & Mrs. Huggins 1892, AN, 
129, 107, Über den neuen Stern in Auriga; 
Huggins, W. 1892, AN, 1132, 143, Note on 
the spectrum of Nova Aurigae. 
[45] Newall, H. F. 1892, Nature, 446, 489, 
The Nova Aurigae. 
[46] Roberts, I. 1893, MN, 553, 123 – 124, 
Nova Aurigae. 
[47] Vogel , H. C. 1894, AN 1134, 93 – 96, 
Ueber die Bemerkungen des Herrn 
Belopolsky in Nr. 3184 der AN, betreffend 
den neuen Stern in Fuhrmann. 
[48] Huggins, W. 1894, AN, 1134, 309, On 
the visual appearance of Nova (T) Aurigae. 
[49] Wolf, C. & Rayet, G. 1866, Comptes 
Rendus, 665, 292 – 296, Spectroscopie stellaire. 
[50] Vogel , H. C. 1874, AN 884, 113 – 124, 
Spectralanalische Mitteilungen. (WR�	
) 
[51] Beals, C. S. 1929, MNRAS, 990, 202 – 
212, On the nature of Wolf-Rayet emission. 
[52] Whiting, Sara F. 1915, ApJ, 442, 1 – 3, 
Lady Huggins (�Î) 
[53] Clarke, Agnes M. 1902, A Popular 
History of Astronomy during the Ninteenth 
Century, Sattre Press; ² 1903, Problems 
in Astrophysics, Adam and C. Black. 
[54] Huggins, W. and Huggins, M. L. 1899, 
An Atlas of Representative Stellar Spectra, 
from M 4870 to M 3300, William Wesley 
and Son. 
[55] Lane, J. H., 1869, Amer. J. Sci, 2nd Ser. 
50, 57 – 74.7ÒÉ�/ ^���= 
[56] Huggins, W. 1910, MNRAS, 770, 331, 
Report of his Observatory.  
 
 

'()*�+,-.! �

tkogure@pa2.so-net.ne.jp 


