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T Tauri ><�+%2A��b_ 1 �a`d 2

(1. Sk-3v2�}z<VA�Sk� 450002 � 2. eK?v2�K��7��#) 100012)CB�)5bxa\℄reP�oo)���6�BDTD��Byz.v���xi�XQÆ�\℄roo)��k�T Tauri a℄r Q�D-�kTD��O�N�ZK T Tauri a℄ (WTTS) rDtUE��y"D�-+�ZKuK-�r�;℄�	N>z.Æ)EfQÆ�\℄reP�=�y`q��QÆ�m��kTm�tUv5#i	��	m'�)5ÆJ�' T Tauri a℄�BTz.rGu#id�X��b�0WdJ�tL'ÆM;N>k-#i�Bz.r< �M	�  Æ�T Tauri a℄�D�-�D��OG4�$��P182.2+8 ��� 68�0'�A
1 ����}

T Tauri `\0, (V( 10 Ma) q�Vb` (M < 2.5M⊙) q�)C�`q (Æ�)(
G) \(nn(�b�
qP�[\��I�I!C�d Hα �YJq*�L"h�P
�I Hα uZF�q8�
 T Tauri `\A�0+~ T Tauri `\ (Classical T Tauri Star, 	N
CTTS) SM�YJ T Tauri `\ (Weak line T Tauri Star, 	N WTTS) �Æ�D0
 Hα JquZF� EW (Hα) ≥10 Å q T Tauri `\N�+~ T Tauri `\�?ASy-g2�
+~ T Tauri `\X:Cs5
"�*q�YJX&
g4"*q℄& (IR) KS{& (UV)K�+~ T Tauri`\G='6\�o>u�	 .
!d[\�g:a>u�d>u;b
MÆ?}�'f�}C	�w [1] � Hα �YJuZF� EW (Hα) <10 Å q T Tauri `\'N�M�YJ T Tauri `\�f�}M�YJ T Tauri `\�|
X4"Cs5
q%Y�� 1�-*�2007-08-16 � ��-*� 2008-04-30�!:(�K�~>?vr zqQ� (10503006) �Sk-3v27k?{r zqQ�



� 3 � gW#�v� T Tauri a℄y"QÆ�m� 233�&
g4"*qK X YJSY�%Y�kn
M�YJ T Tauri `\9�&℄& (NIR) KS
UV 5
q%Y
	��/D0f�}M�YJ T Tauri`\j.q>u��+;�oK8;Q( [2] ��_
a+~ T Tauri`\oM�YJ T Tauri`\A�d:Æ,an�bq=?
�+y-�F+~ T Tauri `\n��F(�|7_�2,�M)XC
M�YJ T Tauri `\qC��9�)�F
�+480I(�|7_�2�=�
�"?A�L2�
:�Æ[\dO2
�Fq+~ T Tauri `\*M�YJ T Tauri`\ldR4"Mmq�bi
��_K�"A�n�adOq�Vb`nn([\�Epq�NXÆn!C�q,b�+~ T Tauri `\C,q&�Ae}\u (V( 3 mag)�kn+~ T Tauri`\qC,Æ�84x+j�j�+~ T Tauri`\qC,
 !n��q�:<�j�q,b
n�!>u�$�m (>u) �d;b�w!(�E}r�xh�3q^[J}!Cwo,\�2Da
f`q�[m�rb0��
a��$[\ – >u�?�0;B�
B�'�[\qr��"S�V?AKAq�1
a�n_[\ – >u�?�qj�jC,�+~ T Tauri `\qC,g"ÆgA�
n! (A�d:q) fA[\8�qL�o&�"D[\qJ��$
on!88�j>u?O
MaqC,�2F08G�C,�=�
!(�\FT	?OqC,*!B�d:�?OqC,([\~Qq�Pn8�q
�_M_PC,nA�adARX��QAC"h2�q�M�YJ T Tauri `\C,*+~ T Tauri `\qC,�"w�Eq8�
!C,&�!!0`�X|,\uo2V (V( 0.8 mag) 
4+M�YJ T Tauri `\qC,nj�jq,b�MPC,n�o(8n!,[\q*^G	?Oq[\2�RqY|
(oY|<) �$�*�P�
:[\2�Y|�qa^!�l�FT��0���6fl�a
Y|'&qC1d�j��"C�VF
Y|RCqQ1d���"��
4+��'&I"��MXl��N0P�l��	�M�YJ T Tauri `\''N�,qP�Q1l�\��NM�YJ T Tauri `\l�j�qA�
"�:A�C,j�qqZR
�ZY|�`
�jQ1l�*^G�}r�nS[\iq=?
��
�qdOsTu
DeP�[\dO<�x!Æ^q�b�!l�Sl�sT4"\Bq����C9}�aVb`[\qdOx:nn(q�b��5
AC�C�?A�xy-u���WVb`[\:nn(q�b� T Tauri `\qC,�N�C��N�M�YJ T Tauri `\qTD��x!C�,b*�YJtJ,b�q
:=?�
2 T Tauri b^sfQU> �d�I[\dOq~�iTv
fb`[\n�:3�|7ddO
�Vb`[\f�*V�|7OY�8NVb`[\dO2Sfb`[\dO2X�4|"x+q��J
Vb`[\�a�A�:F^fb`[\q3�|7ddO� ShuuC [3] �;ZqVb`\:�|7ddOqNR�0A2�q 4 ,�
Æ

(1) !(~wIP�n_^Go!��|7qWMU_a
:�|7duDdO�,h



� 234 ���������5�t�#�F������� 26 7�x8�q7R (�� 1(a)) �
(2) '\j�DS6\� .wq/[\:h:!
S&
�q�|7RddO (� 1

(b)) 
'N0
�S;bCw�
�
(3)/[\q\$a6\�qlS��VL
a�dOÆ,~w&Sn�:MÆ�b�

d[,\��pa6\�d>u;b (� 1(c)) �MÆ�
'N0&n�
�
(4) ;bqCwNR(8�\
4" 1 ,6\�qZ^[\f(EoVL (� 1(d)) �

 1 �\℄ePr 4 -�� [3]: 4 ,�
dq{ 3 ,�

�w/[\iqBJ
\$qH��S_w�SmÆ,F�mS&�Y;bqH�eo 4π a
/[\�"J[\dOq{ 4 ,�

{>u��b�

�/"J T Tauri `\q�
�_a
d[q,��:Cs5
,pA�
℄^:{&5
�"A�?Ao�8N
�&qy-2�
L0(g&[\dO2qKZ\"�u�$qv5 [4] ���q3`�|7" (D) �s [5,6] u9"A��$�|7
�
g[\dO��/n�
A����|7
�qsa8n/Æq
kn�fq�Ln,q/[\ql^�	�;ZqVb`\:�|7ddOq[�sa�A�"�g
M"i("Æ:y-STd��R	{
T Tauri `\dO(�|7d
!�|7Rq
��dO��w>uNRq�p
/[\qb`mÆB�
a>u�d>u;bq*���biqB��mÆ
V�m[\�boeM�YJ T Tauri `\�
a
>uNRq(�\
>u��f;�℄^8;U_�*_�a
S>uM��q/[\~w;b�YqH�mÆ,f
d[,\�xx,pCsA���w[\b`qBfS}�[s�

;w[�mÆBf
m3�eo��g!
;q.F^1W��a
[\q%Y�` 99% !.qR?U�5
}_[\+"Jhinn (ZAMS) �
�



� 3 � gW#�v� T Tauri a℄y"QÆ�m� 235�
3 T Tauri b^sAC�P
3.1 T Tauri =;���
�<: 1945
Joy [8] /�FMP8G�,\
!C�`0 G—M `
/`0 T Tauri,�N0��� T `\�MP\qC�,b�In8G�q
,&a`�X|\uo|,\u [9] �_L=�F��� T `,\�9: H-R �dnngq%R�
2( HayashiJR
y(ÆP�I,q[\�(B T Tauri `\�/d:C�q,b
knZ	�IC,P`MP\"h�P�C�9}�3�W T Tauri `\C,j�q8��
3.1.1 �K^TQH

FU Ori `\qC,*v,,\qC,`�M�� FU Ori `\C, ("a�N0"�) 0E� (Æ�0|,4) z�f&� (Ae 6 mag) zBb�:�_q| (℄^2Jqa�) d
�+Bbq FU Orionis `\�+NhxqNRm:z,� (I� 2 	j)[9] �� 2 d/V 3= FU Ori `\qC,3J
0* T Tauri `\"h)�
�dgkVÆX~` T Tauri`\ (UZ Tau 
 EX Lup 
 VY Tau) qC,3J�

 2 FU Ori a℄+ T Tauri a℄D-4Kr*� [9]#e1$ UZ Tau � EX Lup V VY Tau t1� T Tauri _tE.5L�1$ FU Ori � V1057 Cyg V V1515

Cyg tAo FU Ori _tE.5L
FU Ori `\q"�iC,
n�! FU Ori `\a\�j. (>u) �d>u;bNRd>urqE�,b (~`q>ur,b! 10−7 ∼ 10−4M⊙· a−1) �$�)I V1057 Cygni :"�(/nÆ=4"*�YJq+~ T Tauri `\
(\ 1969  6 4:h,b
 1970  7 4e"Z (mpg=10.5) � FU Ori `\:E�BbNRd
!C�`q,bT�!>urqE�,b�=�
:+~ T Tauri`\dMP"�iC,VFq|rS"�q��R��(S8/Y
g"i(�N"Æ:q?Ay-7�F�

3.1.2 �℄K^TQH
Herbst [10] u�NÆ,��00�(qJ�\WAC?A
�I�$C,q/��dJj�qC,�OOgP`��(
( I `S II `_gP`qy-�0T�
�:�?Ay-qqZR�Z�(&q;T�`
4O4�jM_gP`C,q;T(b�



� 236 ���������5�t�#�F������� 26 7�
1) I `Æ[\2�Y| (oY|<) �[\qr��$qC,[\2�Y| (oY|<) �[\qr��$qC,'N0 I`C,�!(d[\�:}�[s�NRd��`qv[
M�YJ T Tauri `\�
,P�[\q}r���IE
^l�w*
2DY| (oY|<) ����f��_
(M�YJ T Tauri `\qAC�A2H�?Ao!(Y| (oY|<) �[\qr���$qC,�: V 5

![\2�Y|

(oY|<) 	�$qC,�f&�Ae 0.8 m 
: I 5
A�eo 0.5 m �l&
 T Tauri `\Q[}q,b�T�T�
2�Y|qd:n�$M�YJ T Tauri `\C,qn�/�
M�a�09}�5Ægn6[\}rj�q���� 3 /V 6 =M�YJ T Tauri`\qC,3J [11] � V410 Tau "hqJ�AC?Ag�F
 V410 Tau 2DqQ,Y|�8:N7q 15 d!Sw*Cq8,�l&
(M�YJ T Tauri `\q�A
gA��FlÆg&CqFT
�/n: U 5

"a℄^: B 5
��?Aoq	a0q
��

 3 �N�ZK T Tauri a℄ [LH98] 37, HD 285372, [LH98] 53, HD 283323,

HD 284503 T HD 285840 rD-4K [11]

2) II `S IIP `Æ[\2DB�SY|�$qC,![\2DB�	�$qC,N0 II `C,
�I2F08G�C,
�![\2D



� 3 � gW#�v� T Tauri a℄y"QÆ�m� 237�B�*Y|7��$qC,'N0 IIP `C,
�I2F0j�j (kj�8<�q) C,�M_gC,:+~ T Tauri `\qAC?Ad��?Ao
k�$,bq/�48(8M�� II `C,n:+~ T Tauri `\?�d
!(>u�$q0;B��[\qr��"S�V?AKAq�1
a�n_q[\ – >u�?�qC,��w>urq,b
dOqB�3��fVSdt'.8M�
C,q&���w,b� IIP `C,�n!d[\�2DdOqY| (<) *>u?OqB��[\}r7��$ (?6?;4H
[12,13]) �+~ T Tauri `\2DqY| (<) qdOsa*M�YJ T Tauri `\M�
	�$qC,�P��=�
!(+~ T Tauri `\2DXY| (<) X&gd:B�
�+B�q2`4"8;�j
�_:j�jC,qqZR'�8G�qO��*2�Y|�$qC,M)
+~ T Tauri `\2DB��$qC,a0	�&�f (3}\u), �+: B S U 5
2H�'?Ao�YI
I
�4s�/C: 2000 X�dQPC��At

O4?Ao DF Tau qÆ`>u"�q8NR [14](8 �) �:_��
 DF Tau C�d Balmer J?q*��YJz6�IB*
42FVE�B*q� P Cygni tJ
2�d[��(\j;bd:w*fq>u��w88�j>uNRq�|
2N*>uNRqC��NU_� Balmer J?q*��YJJF�IBf
�Y*��eo�*Z��CL2nVFB6j,b
	" BalmerJ?q*��YJ�,0�IEFq*>s�X_
 DF Tau qO�C���I.�2FV�*q\$�j
�/n: Balmer J?*��YJdVF P Cygni tJ�#v2�
:Q,88�j>uNRd
�w*>uNRq�|
ldR:d[\j.F^Æ,	a0q~P7 (Diffuse nebula) 
_a	" Balmer J?*��YJ2F0*>s
�X�Lq\$qB*�Y�n_(~P7qU_�2:�
:Q,88�j>uNRd B S V 5
qC,�3eo 8 mag S 6 mag �M`(+~ T Tauri `\88�j>u"�8NRqO4�Ah2M=?Ay-	6pq�Odye
�n�O4qÆ`� Li [15] /V(88�j>uNRd"h2jqdQPO��NC���

3) III `Æ[\j.f[\qL�o&�"�$qC,f[\q&� (L�) "J�[\�$qC,N0 III `qC, [16] �[\j.A�d:f[\qL�o&�"
MXf[\qL�o&�"A[\8�aA�!J���$[\qC,�:+~ T Tauri `\qAC?Ad
+I?AoMg&� (L�) "J�[\qFT�( Herbig Ae `\qAC?A"a���FMP�\FT� III `C,qn��Nn
[\2�3� (I B-V uQ[}) 4|"�E,b
�[\qC�:�^�f&�q,b�:<( K`q+~ T Tauri`\ AA Tau [16] S UY Aur [17](_KC�`90 K7 [18])qAC?A�?Ao&� (L�) "[\q�\FT��+
&�M�YJ T Tauri `\ KH 15D [19]q�Ad
�?AoP�qFT�
3.1.3 �NWILQH

T Tauri `\q	a0C,[qn[\C�q^p,boKJe}VaqV&�,b (Gahm 1995) [20] �"a�"*qE�qC�,b
kn: T Tauri `\q?Ad)�V�
R Balmer ^p�S�YJq
� (1026 ∼ 1027 J) SFgsC�A?Aoq��aq,b (�`e}%q 1028 J) 
�y_P�
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M�YJ T Tauri `\"hqAC�Ay-
8k�9npM�YJ Tauri`\qC,j�
�agA��FÆX��FT
)I
��>u"��L�o&�"d[\�q�\
℄^gA�?Ao[\q4W
�xh\�q%4uÆX	a0FT�
3.2 T Tauri =;��)�3?
3.2.1 �RM T Tauri [ZLQSX\<: 1962  Herbig [21] /��V�3+~ T Tauri `\q (CsC�) 0vÆ

1) .q���JS Ca II H � K J90�YJ�
2) C�?AdA?Ao Fe I λλ4063 
 4132 �I�YJ�
3) :ÆX+~ T Tauri `\qC�dd:%J [O I] S [S II];

4) C�Jd Li I λ6707 >sJ�N�E�� 4/V 3=+~ T Tauri`\*Æ=M�YJ T Tauri`\qdQPC� (3 200∼8 800 Å)�!dq DN Tau 0Æ= M0 +~ T Tauri`\
DF TaunÆ='&.qf[\� .wq M0`q+~ T Tauri `\
DR Tau 0Æ= K5 `+~ T Tauri `\��0)�
�d/VÆ=C�`0 K7 qM�YJ T Tauri `\ Tap 57(04525+3016)qC� [23,24] �I�d	j
+~
T Tauri `\�I"w�*q���J�

 4 4 >* K p= M a T Tauri a℄D� [22]+~ T Tauri `\q Hα JÆ�Z*
�+tJ',+b [25−31] �Hα �YJ�I4"|� km·s−1 qEF [32,33] 
�+,,d:w8�F�S\�q>sO�
!>sO�q2`o�J�8�w[\q}r�,b��I Hα J�JtJq8�
A�0�C 4 gP` [34] �
1) I `Æ�YJ_�N
!R|"oK!"Vq>sO� (j") �
2) II `Æ�YJtJ0~"
!{ 2 "!!KN{ 1 "*�qÆ���/n>sO�wo�YJqÆ�qd;oK�Cq;��L>s,Mqe
'A$b0j"�
3) III `Æ Hα JtJ�8Ej0~"
kn{ 2 ,"q*�1V({ 1 ,"q*��
4) IV `Æ Hα J2F0 P Cygni oK� P Cygni tJ�>sO��9*a
 Hα Jq{
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2 ,"j(8U_
℄^2F00;w(^p�q>s�MX Hα JtJ2�
+~ T Tauri`\q Hα J� H�YO�
'O"O�o℄�q>sJO��8!+~ T Tauri `\q Hα J
! Ca II S Na D J"a�EjVO�o℄�q>sO��?A2�
�=+~ T Tauri `\qC�: Ca II S Na D J 50∼100 km·s−1 ��2`R4"�EqO�>sO��
3.2.2 FU Ori [ZLQSPJX\

FU Ori `\qf&�qBb (f3 6 mag) 
�x�_:|℄^|`dyJq,�NR
T���"�NRd!>urqE�,b�!>urqE�,bgp FU Ori`\qC��j���^wz6q,b�I
 V1057 Cyg : 1970 q"�X(nÆ=4" (+~ T Tauri `\�"q) *�YJq T Tauri `\�!C�z6B�_
C�E�z!+~ T Tauri `C�r,0 A-F `K3\C��X_
�wC�qhxC�
C�'mÆ,0) G `K3\C� (G2-5 I b-II) [9] �Xz6,b
 FU Ori `\qlÆC��j�n!>sJq~J�8 [35] �o�(0\
�=℄V}|= FU Ori `\"�qFT"h�~
kny-�L2�
FU Ori `"�ZA�h2w+~ T Tauri `\���b�
q��l [9] 
(BMP"�VFq|rS"�q��R��(48/Y�
3.2.3 �UOVY T Tauri [ZLQSPJX\M�YJ T Tauri `\*+~ T Tauri `\"w�Eq8��(BM�YJ T Tauri q>uNR�+�\�kn
!(E�q}rM�YJ T Tauri `\4"Z*qP�l��M�YJ T Tauri `\qP�l�*nn�) (C�) `\EjVq^l�`�M�
k:4"w�Eq}r����_
M�YJ T Tauri `\4"2Epq^l�
!2DdO2��2fqY| (oY|<) 
��Y|qdO�F^qP�l� (I
��Q1l�S\�%Yu) �2�6f�M�YJ T Tauri `\qq�YJ!Q1D (Q1l��\�����
�u) F^�M�Y T Tauri `\qE�q}rS*qP�l��+:C�?Adpo"[qT� [22,36,37] �*+~ T Tauri `\M)
M�YJ T Tauri `\qC��Y89wo\j>u (�) S>uNRq�P
kn!�YJ*� (uZF�) StJ:A��w[\l� (
��Q1l�u) q*���xl�2 (���Y|�\��
�u) r"SrVAq�1q}r�,b�f`qC�?A2�
M�YJ T Tauri `\qn��J (I Hα S Ca II H S K u) �[\q}r!*�StJ8�z,b�RI?;4H [38] d� 3 	j
m[\2DY|�w[\}r$SAq�1
[\�ba
Hα�YJtJw����m[\2DY|�w[\}r�"Aq�1
[\b��w
HαJtJw���q^p�XR'�D��q�Y
4+Dq�Yw:y;��^p�Rq�� ({2F0O�) ��X
m[\2DY|�w[\}r�VAq�1
[\mÆ,ba
 Hα JtJR�Dq�Y" (DJ;�) w:y;���;�Rq%� (�2F0℄�) �m�fqY| (oY|<) aAq�1q[\2��Na
[\��
MaDq�YJ",S��ZV
DJq�"w:y;���;�Rqd� ({:℄�
�:O�) � Fernandez S Miranda [38] g/VM�YJ T Tauri `\ Hα uZF��[\C,j�,bq=? (�?;4H [38] d� 4) �
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4 T Tauri b^sVF+NR{|,;�qm{
9}�++~SM�YJ_g T Tauri `\.}qC,�C�u�N
�x_K:ACSCsC�?ARq23"Æ�qDe�0�92PzDe+~SM�YJ_g T Tauri `\x!�N
C�9}��W`bqnn(\qC��P0v�
4.1 T Tauri =;�F&��)=�0[\�bqExn�68([\qb`
	�uD�(I� T Tauri `\qb`�.�;pob`: 2∼ 3M⊙ �Rq[\+N3 10 Maq�b/�+oehinn�
 [39,40]4�bO) BS< A(C�)`nn[\��} T Tauri`\�bqy-
	[xoq T Tauri`\!b`30 1M⊙ o2V
:_9}�� 2M⊙ �0 T Tauri `\b`qRI�;poX�~\
[\qb`8�Y��N?Apo
�I>�[\q"W3�oK[\qC�`I�[\qb`�12[\:nn(q�bGq [40−42] 
� 2M⊙ �0 T Tauri`\b`qRI
 T Tauri `\Wpq3�RI�: lg T = 3.7 �%�: T Tauri `\"W3�*C�`=?d
 5 080 K * K1 `M� [43] �;po!�y-KI Mart̀ınuC [44] 	/Vq3�*C�`=?
4"M� V \uq[\q"W3�) Cohen S Kuhi 	/q*V&
150 K 
	�9}AI� T Tauri `\3�qRI0 5 250 K 
	�qC�`0 K0 `�=�
�I H-R �Ej
+N�[s�_q T Tauri`\
!2D3�"Æ�qB��	�M�YJ T Tauri`\oK Post-T Tauri`\qC�`�*s�(T"8�
oK�!C�`�<( K0 `\
�&( G `qhinn[\�M�
T Tauri `\C�`RI�0 G `�

Mart̀ın uC [45] �\" (i3 100 Ma) d,qnn[\qy-2�
C�`)(
M6.5 qX�\!
&B�i*�P�
�0(8qn℄B�knMX[\'HP0X�\�Mart̀ınuC [45] �X�\0�
D0X�\�qC�` M6.5 o2)��_
:_9}I� T Tauri `\qC�`0<( M6 �
4.2 �"� T Tauri =;�E,(+~ T Tauri `\
!(!�YJ�}�E [21,37] 
9�R^p��N [46,47] 
TD+~ T Tauri `\)�H��L� Hα JquZF�00v2�+~SM�YJ T Tauri `\
g�;p~\?��x[\q
�l�u Hα JquZF�q�P�	�
Æ�0GC8!�
Hα JquZF�00v72�+~ T Tauri `\SM�YJ T Tauri `\
gj'�{&K�℄&K�xC�dq%J�Yu�0�Pq�2�kn:d�q��d
IL;d9V!�}24+M=y-n���~�=0�q
�{�< Hα JquZF� T Tauri `\"h�PgnZ�+q�( K `\
!(j\S~\qQ1l��$q�α JuZF�q,b
gp HαJquZF�Æ�8KN 5 Å 
��� 5 Å�0M�YJ T Tauri `\S+~ T Tauri `\q�P0v/�9 [47,48] �( M `\
!(,xP\"\SG\ (hinn) q Hα JquZF�,,*( 5 Å [49,50] 
:�Pal� Hα JquZF�"hM�q�Q�(< M `\q�P
63 10 Å�0A<
�() M `\��3 20 Å�00v�
4.3 �.�/9 T Tauri =;�E,(M�YJ T Tauri`\�|
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y-2�
 T Tauri `\n*q X YJ%Y0
�_A�X�! X YJ�jL"hM�YJ T Tauri`\^r�qr64"h_pCsTD
4�NAC�ASC�?Aut
P�[\q<��b"h�0?�qy-�&LI
sK:M=j,q?Ay-6pEp"E
Æ���N X YJr^r�qd�*QPC�?A
TDÆf�M�YJ T Tauri`\ [56,57] �lÆn���5
AC�AA�ÆXM�YJ T Tauri `\q}rj�
�N�=poP�[\<��bqÆX�j [11] �?AT�
}r�EqVb`[\*}r�xq[\M)
(K4"2*q X YJ%Y [58] �kn
(}r��wE (ultra-fast) q0
!}rS X YJ%Y*�X�4|"�EqM=j�12Vb`[\}rj�*�biX�q=?
 Xing uC [59] Hr/VVb`[\}rj�S�!�q=?�y-�F
:nn(�


Li I >sJquZF��[\}r��q,E�,V�=�m[\�bohinn�_
 Li JquZF���[\}rq,x�,V [59](�?;4H [59] d� 2 S� 5) �X�MÆ=?
"A�A�20"Wz;�[\q�bi��#57Æ
[1] Beckwith S V, Sargent A I, Chini R S, et al. AJ, 1990, 99: 924

[2] Walter F M. ApJ, 1986, 306: 573

[3] Shu F H, Adams F C, Lizano S. ARA&A, 1987, 25: 23

[4] Thomas P, Hans Z. Proceedings of the International Astronomical Union, Cambridge University Press, 2006,

2: 270

[5] Storchi-Bergmann T, Ho L C, Schmitt H R, eds. Proceedings IAU Symposium, 2004: 222

[6] Cen R. ApJ, 2005, 624: 485

[7] Braun J M, de Boer K S, Vallenari A. AGAb, 1997, 13: 76



� 242 ���������5�t�#�F������� 26 7�
[8] Joy A H. ApJ, 1945, 102:168

[9] Herbig G H. ApJ, 1977, 217: 693

[10] Herbst W, Herbst D K, Grossman E J, et al. AJ, 1994, 108: 1906

[11] Xing L F, Zhang X B, Wei J Y. ChJAA, 2006, 6: 716

[12] Vrba F J, Rydgren A E, Chugainov P F, et al. AJ, 1989, 97: 483

[13] Vrba F J, Chugainov P F, Weaver W B, et al. AJ, 1993, 106: 1608

[14] Li J Z, Rector T A. NewA, 2007, 12: 441

[15] Li J Z, Ip W H, Chen W P, et al. ApJ 2001, 549:L89

[16] Bouvier J, Chelli A, Allain S, et al. A&A, 1999, 349: 619

[17] Ménard F, Bastien P. In Circumstellar Matter, Proceedings IAU Symp. Appenzeller I, Jordan C, eds. 1987:

133

[18] Gullbring E, Hartmann L, Briceno C, et al. ApJ, 1998, 492: 323

[19] Barge P, Viton M. ApJ, 2003, 593: 117

[20] Gahm G F, Lodén K, Gulbring E, Hartstein D. A&A, 1995, 301: 89

[21] Herbig G H. Advances Astron, Astrophys. 1962, 1: 47

[22] Bertout C. ARA&A, 1989, 27: 351

[23] Feigelson E D, Jackson J M, Mathieu R D. AJ, 1987, 94: 1251

[24] Walter F M, Brown A, Mathieu R D, et al. AJ, 1988. 96: 297

[25] Kuhi L V. ApJ, 1964, 140: 1409

[26] Kuhi L V. In Protostars and Planets, Gehrels T ed. Tucson: Univ. Ariz. Press, 1978: 708

[27] Ulrich R K, Knapp G R. ApJ, 1979, 230: 99

[28] Schneeberger T J, Worden S P, Wilkerson M S. ApJS, 1979, 41: 369

[29] Hartmann L, MacGregor K B. ApJ, 1982, 259: 180

[30] Mundt R, Giampapa M S. ApJ, 1982, 256: 156

[31] Mundt R. ApJ, 1984, 280: 749

[32] Beals C S. Publ. Dominion Astrophys. Obs, 1950, 9: 1

[33] Frinkenzeller U, Mundt R. A&AS, 1984, 55: 109

[34] Reipurth B, Pedrosa A, Lago M T V T. A&AS, 1996, 120: 229

[35] Hartmann L, Kenyon S J, Hewett R, et al. ApJ, 1988, 338: 1001

[36] Petrov P, Duemmler R, Ilyin I, et al. A&A, 1998, 331: 53

[37] Appenzeller I, Mundt R. A&AR, 1989, 1: 291

[38] Fernandez M, Miranda L F. A&A, 1998, 332: 629

[39] D’Antona F, Mazzitlli I. ApJS, 1994, 90: 467

[40] Palla F, Stahler S W. ApJ, 1993, 418: 414

[41] Forestini M. A&A, 1994, 285: 473

[42] Mart̀ın E L, Claret A. A&A, 1996, 306: 408

[43] Cohen M, Kuhi L V. ApJS, 1979, 41: 743

[44] Mart̀ın E L, Rebolo R, Magazzu A, et al. A&A, 1994, 282: 503

[45] Mart̀ın E L, Rebolo R, Zapatero-Osorio M R. ApJ, 1996, 469: 706

[46] Kenyon S J, Hartmann L. ApJ, 1987, 323: 714

[47] Strassmerier K G, Fekel F C, Bopp B W, et al. ApJS, 1990, 72: 191

[48] Montes D, Fernandez-Figueroa M J, De Castro E, et al. A&A, 1995, 294: 165

[49] Prosser C F. AJ, 1994, 107: 1422

[50] Zapatero-Osorio M R, Rebolo R, Martin E L, et al. A&A, 1996, 305: 519

[51] Bodenheimer P. ApJ, 1965, 142: 459

[52] Magazzu A, Rebolo R, Pavlenko I V. ApJ, 1992, 392: 159

[53] Bildsten L, Brown Edward F, Matzner Christopher D, et al. ApJ, 1997, 482: 442

[54] Mart̀ın E L. A&A, 1997, 321: 492



� 3 � gW#�v� T Tauri a℄y"QÆ�m� 243�
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T Tauri Stars and their Solar-Type Activity

XING Li-feng1 
 LI Jin-zeng 2

(1. Department of Technology and Physics, Zhengzhou Unversity of Light Industry, Zhengzhou 450002, China;

2. National Astronomical Observatories, Chinese Academy of Sciences, Beijing 100012, China)

Abstract: T Tauri stars (TTS) are young, solar mass (M < 2.5M⊙) stars, with ages of less than

10 Ma. The T Tauri phase represents a more evolved stage of the pre-main sequence evolution of

low mass stars. According to their spectral features in the optical, T Tauri stars are classified as

classical TTS (CTTS) and weak-lined, or naked TTS (WTTS), which corresponds to class II and

class III sources, respectively, in the infrared classification scheme. CTTS used to show strong

emission lines, and are usually much brighter in the infrared than other stars of similar mass.

Weak-line T Tauri stars have Hα lines in emission, but at strengths less than 10. WTTSs are

believed to have no disk or at most a relic disk, and often suffer from much lower circumstellar

extinction. They are of particular interest as the study of which provides important insights into

the early stage evolution and even planet formation of our solar system.

This paper provides a comprehensive review of the historical study of TTS, these include

its formation and evolution, typical classification schemes of different types of TTS, their optical

identification and so on. Special efforts were made to introduce the light variations of TTS,

accretion induced outbursts associated with CTTS, the rotation modulated light variation of

WTTS due to the existence of cold dark spots, and especially the Lithium-rotation connection

based on our multi-wavelength photometric monitoring.

Key words: T Tauri stars; light variation; spectral features


