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3. HETE (High Energy Transient
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Wide-field X-ray Monitor; ��¢£>¤#2&
2�25 keV�4 '��4 �+�©8�9,��Hct
�W- SXC 
Soft X-ray Camera; ��¢£>¤#
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 ��������� 5wx� 17y'0 4	
YC�C 12) z��J������J42 X�
{f|k} (X-Ray Flash; XRF) 4~\�C �2
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v(

�2 ¶·� X�{f|k}4	g~\2§�C �� Gotthelf��2.1�¸¹�k}E¹�%&�/(�������
�� X�º»#��;	1��

�2.1 Gotthelf E. V., Hamilton T. T., Helfand D. J., 1996, ApJ 466, 779
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5. X������ XRF 020903

HETE� 2002= 9> 3?#@"A, X0
1234 (XRF 020903) �� ����BC���
#DA� �����EF./�  +&GHI�.
/<"JK�LM&/"!, X01234�
+&NOP!&�QR-
S 4� HETE�WXMTUV#6: XRF

020903 �WX������Y*�FZ[�\
]*R- 10 keV ��*�� ^�_5�����`
a�b"!c� defg� 10�hZ�  +&� i
j�kl7+&�:)��m<nQR- iXO�
o�p�^(�qXO�o�p6n8r"<��
)�������	
������*6�b"
!QR- s��t�o4�u#6:vwxM�*
�&�Q+,�� Ey	)�#� )�fz�HI
{�WXMTUV�|}#~9&�n� ��� X

���C#6:��
�7��:,M� X#
6:���u�����
�� GCN#�+&�

S 4 XRF 020903: HETE WXM ��������
FZ[- 10 keV ��*�^�_5`a�	
�)��m<:-

S 5 XRF 020903: ������� 5 m ��� (Palomar 200��/LFC) *��+,�� ��S� �EF����2
��� ��� (HST/ACS) #6:�� �¡S�- �2��� ������*� G2 � G3 �¢£�HI
*� G1 � XRF 020903 �GHI- EF�¤¥P!&�:vw� “OT” �¦<!&�:�)§*¨:17)-
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�*'�+�,-�./01�2� ��3��
�14)� 456���7� 5 m 	89�:;<=<
� HETE�,-�.
��>!"� 6?@A 6.5

m 	89�BC�<DE$%F�G 0.25��
HI$%*'JK���!"���15)� ��� :
;<=<����L<MC��NO�>!"P'
�M16)� QRS
TU	89�BC�HIDEO
VW"PX1� ��QRS
�YZ�� :;<=
<  O�[\] O^_��� `HIab ��
c�def��P'CB(�>g�M `h 517)b�

WXM��� FREGATE�����ij�

kl$%� Epeak �mn
o��pq/_rC�
 �O������� XRF 020903 � Epeak mn

o�� 68s t��� 1.1 keVuEpeaku3.6 keV,

99.7s vqw� 5.0 keV  '(O�����
BATSE����DE$%��x�\yA6K

����� Epeak � 150�200 keV �z�{C |
W"P'������ XRF 020903 � Epeak � )
}�\w��~P 2�O�'O����14)�
������/!%���]�P'C��� �
���HI�DE$%E%"P'C��M� ��
%�����/�'P Amati%18)��>��y
A6K���������� Epeak mn
o� 
 �!�/�"�� 3��mn
o� (Eiso)  
���d��� XRF 020903 ���PO�#�P
'C$�($$~���� �]~3� �� XRF

020903 �DE�� Amati%��>��d�/�
���� Epeak /% 1�� Eiso /% 3��]��
&Kv�3"'��1�M `h 619)b� ��� �
XK�@R�� yA6K������'�/
(��rC�)\���{C:*�/+�P'�
M� ��d��XO��!�_'P�� 7���
�]�~�M�

6. HETE����� X�
��	
���

��%� HETE� 2001,$% 2003,���
DE��yA6K�����!��ij�
�(
�/�-��$~���20)� BeppoSAX���
���P'� XK�@R���"�/O ��
HETE��� 2�30 keV ���
�mA� `�@R
j������/ r�.�� ¡��¢/�1�
mn
o� '(£¤/O¥�Mb 30�400 keV

���
�mA���� log/ ¦P� 0B1§
3'O�/ XK�@R��� ¨0.5$% 0���
O�/ XK©ªyA6K���� (X-ray-rich

GRB)� «�P� ¨0.5B1O¬!'O�/yA6
K���� �0MC� ������ ��% 3

,�� HETE�DE�WXM����B¦P�
���%"�yA6K�����®� 45¯��
v��~��0/1�MC � «�(¥ 16¯�
XK�@R��� 19¯� XK©ªyA6K��
��� «�P� 10¯�yA6K��������
[\'°A±
��{1�M�� �"% 3²0�

h 6 yA6K��������� Epeakmn

o�  �!�mn
o� Eiso�d�/³�
�h� ´�µ���� BeppoSAX�B¦P
�¶!"P'CO��18)� ·�µ����
HETE�B1DE!"�����19)� ¸¹
�{Cº_�µ���� HETE�B1DE
!"� XK�@R��� E iso»1049 erg �O
�� XRF 020903�
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�����������
�������� � 7� 2�30 keV �����
���� 30�400 keV ��������� 45�
����� !"#�$%&���� '(���
)�*+�����,-./�� /%0 X1�
2#340 X1567�81����0 9$:;

<=>7�81������?=>,@ $:A
.0 ������BCDE�F�������

G7�81����HI������� JK
LM$/��
� 8� HETE� 45������NOPQ�R
S��-CTU% Epeak �,@ L$/�� Epeak

�,@�� keV-C�V keV/��?>,@ 
$:����,-./�� BATSEWXY�W
XZB%J������ Epeak ,@� 150�250

keV [\�]�S &^0 9�,@�_�.�
50 keV `a�����&��$%21)� HETE�
��� BATSE����b$0 7�81����
�&c�de� Epeak �f�g��hijkCB
�l &c:��mn/��

7. Epeak�Eiso ��� X�����	

� GRB������

5o� XRF 020903 �pB/$%�0 qr0 �
�ZB:�st=>+u� Epeak�Eiso +u vw
x Amati relationy ��./�� � 6���+u
 L$%&��0 z{�|}~� ��$%��
��~��f�g� (Eiso)  �.0 �{�7�8
1��������� Epeak �f�g� vst-
CT/c% Epeak  (1�z) �$%&�� �� 7
�81��������� Epeak �f�g���
���� Esrc

peak ���/�y  �./�� ���
��0 AmatiC� BeppoSAX���������
��$%���������n:0 HETE���
����}���tCB:�&��E�:&�
�:�./�19)� �����CE���./�
�0 '(���*+������-./�� /
%0 HETE�������DE�}�� v�E�
� �y �tCB:� X1�2#34��.0
�BC&¡K��+u¢��c:�/�� ��+
u� 3£�&¤¥ Esrc

peak �f�g�� 7£�&¤
¥|}~��f�g��¦� §�=�¨©��
��ª���7�81���� �«��n
�¬�������� LM$:�/��

� 7 2�30 keV � 30�400 keV �������� 
HETE������E�:!"#�$%��
®�L$%&�� X1�2#340 ¯®
� X1567�81����0 9$:0 °
®�;<=>7�81�����,�ZB%
����� �1� X1�2#34� X15
67�81�����±²�0 ��³1�
X1567�81�����;<=>7�
81������±² L$:��

� 8 HETE������ Epeak�f�g��,@
 (�´��L$%�� µ	¶� 99.7· ¸

a�� � ¹U�����%���
�� � keV-C�V keV/��?=�,@
$:����,-�
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 !��"#$%��&% '( �)*��+
	���, -&%� ���
.��������
/0�1 0��2
&� -$#�������
	
�/3(�4% 5�, -�678���
0��2
�'/392
�:;#<=�'(�
>?@AB��C�� D;E�'FG'��
'( �8��H�I�J�3( �KL�M�
(�4%N5�,
O 6����P&6��� Esrc

peak � E(1/2)
iso ( 

�QR��, ������	
��S��TUA
�V' fireballTUA��'(� Eiso �H�I�J
WX d� 2Y�Z[\�V]5�, +�� Esrc

peak ?
@AB��8���0��2
�'��;#�
>F$'G��<=F$'67� 8��H�I
�J�KL��]� H�I�JWX� 1Y�Z[
\�V'()*#$5�, ^$#�_�^(9`
abcd'( 1/2Y( �QR�e�N5�,
��� 3f�Gc6' Esrc

peak �g �h����
eF$'��&i�;, ^^��� X�jk�
lm;#������	
5�9�+���n�
N'��TUA9�_op&5�,
+_��qrs#��4%�tF$% '�
���
9u7;#D% '67�� Epeak ���
<=F$'( � vo#-axis���
TUAw �
�22), ^� o#-axis���
TUA��'(���
��������	
����
9xy�;#<
=&6G��V'��&� X�jk�lm�z
 ���
9���
�{;#|$6�:;#<
=&% '67� 8��H�I�J�KL��
]� xy�;#<=&6}b��~% Epeak ��
�<=F$'( �G���, ^�TUA��
Epeak�Eiso QR�_ %G� ��������V]
5�, 8��H�I�J�67�� ���
9

u7;#<=&6}b� Eiso ����k�WX�
3Y�Z[�V]5�, +�� Esrc

peak ?@AB��
H�I�JWX� 1Y�Z[����� Esrc

peak �
Eiso � 1/3Y�Z[9G_^(��]5�, _5
]� ���
9y�;#<=&% '�� 1/2Y
�Z[���� ���
9u7;#<=&�7'
(� Z[\� 1/3Y���&5�, ���U��
���^�^(9���'^(��N5d���
1 ��� ����';G&$5d�,G�+_�
^�TUA;#��F$'^((&%�� X�j
k�lm����������	
��~%��
�1�� ( E� ( �^(��, ����
��	
����
����	��7'�� �_
5]��� 3Y� �<=�N'�:� �!9�
E6!�"d5�, X�jk�lm� Esrc

peak ?@
AB��� keV����� -�� Esrc
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The Origin of X-Ray Flash Observed by

HETE-2

T. SAKAMOTO

The Astroparticle Physics Laboratory, NASA/

Goddard Space Flight Center, Code 661, NASA/

GSFC, Greenbelt, MD 20771

Abstract : We present the detailed and systematic

study of the spectral characteristics of X-ray

flashes (XRFs) observed by HETE-2. The

XRFs show similar characteristics to the long

GRBs except for their lower Epeak energies. One

of the key observational relation, Epeak�Eiso

relation, is discussed as a frame work to

understand the gamma-ray burst in an unified

picture. We emphasis on the importance of the

partnership between HETE and Swift for solving

the nature of XRFs.
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