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0�
�IXÚ��¤!�nÚêâ?n�{, ¿é�m'é�Ø(½Ý?1
©Û. T�IXÚ¤õò^ X

��UÌ¤g�õ�&ÿÏ��&Ò±9n�ØÓ �?�Ì¤��m&Ò'éå5, 'é°Ý�� 70 ps. 3 
1 III �.-1C�þ?1�¢�¥^^ X��UÌ¤lØÓ��ÿ�Ë�
ÚË�Ñ$+"à�Ë�U6��
m�üz­�, �N
Ñ$+S9Å÷¶�DÑ±9^ X��Ë�6P~�ÔnL§.
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1 Ú ó

.5�åàC�'Ôn¢�¥, I�é^ X

��Ë�U6!UÌ���müz�L§?1ÿ
þ [1,2]. X3çnÔn¢�¥, I�lØÓ�Ýÿþ
çn��Ë�§Ý��m�üzL§ [2]; 3Ë�Ñ
$¢�¥, ^ X ��Ë�UÌ²L$ Z �&�á
ÂÚÑ$+9�áÂÚ2u�
��UE,Ñ$+
ØÓ¶� �!ØÓU«Ë�6�ò´�m´­
���äþ�� [3]. 3 1X�C�þ?1�.5
�åàC¢�¥,¦^
õ�^ X��UÌ¤lØ
Ó�ÝÿþË�U6!Ë�§Ý±9UÌ©Ù�
�m�üzL§ [4];¦^²�A XRD 
�lØÓ
��ÝÿþË�U6��©Ù [5,6]; Ó��¦^n
ÚÌ¤P¹ØÓU«^ X����m©Ù!�m
üz�Ôny� [3].

3ù
ÿþ¥, õ�Ì¤�ØÓ&ÿÏ�±9
A«ØÓ�&ÿ��É&ÿìål1
�1§!
DÑ>C��ÝÚ5U!«Åì�P¹����
A¯ú�ÃõÏ��K�, Ôn&Ò��&ÿì(
¯¡¿=z�>&Ò¿P¹e5��m�éu-
1��q¡�"��kØÓ�ò´�m. õ�Ì¤

���&ÿÏ���mXJvk'é, ÒØU?1
)Ì�êâ?n; ØÓ&ÿ��mvk�m'é,

ÒÃ{éÿþ(J?1�mþ�'é. é^ X��
UÌ¤ÿþ(J�Ø(½Ý©Û�w«,�mò´
´��­��Ø(½Ý5
 [7]. Ïd7Lïá�I
XÚ, òØÓ�ä��ÿþ���êâÚã���
mL§ýé'éå5.

�÷G�é 1 III �.-1C�þïá��
I-1XÚ��n?1
�� [8]. ISþ�éü�
��X^«�Å¦^��IXÚ [9,10] ?1
�\
�&?, é«Åìÿþ��áóÀ¸��À��ê
â?n[!¯K [11] �?1
ïÄ. �©òé�±
^uïáõ��ä��m�m'é��IXÚ�
�¤!¼��Ó�m":��nÚ�{!�IX
Ú�­½5±9¢�ÿþ�(J?1nÜ0�, ¿
�é�méà�Ø�?1
©Û. ���Ñ
n�
õ�^ X��UÌ¤�¢�ÿþ(J, �?�Ú�
Ôn©ÛJø
�m'é�Ë�6ÿþêâ.

2 �IXÚ��n

 1 III �.C�þ��IXÚ�«¿ã�
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ã 1. §ÏLl�qÌ-1¥©Ñ�å1 (Äª1),

²L�I-1ì=z�må 500 ps, °Ý 200 ps �
Ê�óÀ¸. Äª�IóÀ²L1>=��)õ´
ÓÚ�>&Ò, �\«Åì��^ X��UÌ¤Ú
²�A XRD ��I&Ò, ¿Jø>u
. �I-1
ì�)�n�ª-1�I&Ò¦^1nÚ� X�
�^«�Å�1Ò4, ��nÚÌ¤��I&Ò.

ã 1  1 III �.C�þ��IXÚ«¿ã

ã 2 ;.��I&Ò�Ôn&ÒP¹ã� (a) áóÀ; (b) �
óÀ

�(½ØÓ�ä���Ó��m":, 3�ª
�Ôn¢��c, æ^�UþáóÀ-1�q�/
ª, 5¼�Ôn&ÒÚ&ÿ��P¹&Òm�ò´
�m, (½Ôn&Ò��m":. ± 1 III �.C

�þ�¢��~, æ^ 3 �ª-1,8å-1zåU
þ 100 J, -1óÀ°Ý� 250 ps �áóÀ�Uþ
�7¥q½7²¡q. áóÀ-1Ú7q�^�
)� X��3«ÅìþP¹�þ,÷�Í�Äó
À&Ò. |^§�Í��þ,÷5(½Ôn&ÒÚ
�I&Ò�ò´�m. ±^ X ��UÌ¤Ú²�
A XRD 
��~, ��P¹�����«Åì�
o�Ï�P¹��áóÀ�Uþ�mÄO�q&
ÒÚ�UþÔn¢�&Òã�©OXã 2(a) Ú (b)

¤«,¦^«Åì� 1—3 Ï�P¹Ôn&Ò,¦^
1 4 Ï�P¹l1>=�ì¥ÚÑ��I&Ò.�
I&ÒÓ���«Åì�>u
, (½&Ò��m
":. �
�B'�, òã 2 ¥&ÒÌÝ?1
8
�z.

«ÅìP¹�Ôn&Ò�p?��I&Ò�
p?��m��

∆t 1
2

= tf 1
2
− ts 1

2
, (1)

Ù¥ tf 1
2

� ts 1
2

©O�L�I&ÒÚÔn&Ò�p
?éA��m. áóÀÔn&Òþ,÷�p? ts 1

2

Ú-1��q:�"��E,äk�½��m�.

Ï�°Ä-1�óÀ/G¿Ø´�{�Ý/, Ó�
Ôn&Ò":NCD(��, Ïd-1��q:�
�mÃ{O((½. ·�æ^þ,÷�p?ò&Ò
éà.

I�5¿�´,«Åì¼��m":æ^�I
&Òþ,÷ýéÌÝ>u��ª, =��I&Òþ
,÷�L,�Ì�,«Åì>u¿�½T?�P¹
&Ò�":. �I&Ò�ÌÝÚÌ-1�Uþ�
��', 
áóÀ�UþÚ�óÀ�Uþ�q, «
ÅìP¹��I&Ò�ÌÝØÓ, Ï
Ù>u�
 ��ÑkØÓ. 3ÿþ�óÀ�Uþ&Ò�, �
I&Ò�>u �éA���Ú¸��p?éA
�� tf 1

2
¿Ø��, P¹ ∆ttrigger = tf 1

2
. XJ>

u&Òþ,÷'�Í, ½öþ,÷>u>ØÚ&Ò
�p?�>Ø�C, ù�Ø�ò��. ã 2(b) ¥>
u&Òþ,÷ (10%—90%&Ò¸�) ��mªÝ�
� 150 ps, ∆ttrigger �� 30 ps.

nþ, ¢Sÿþ¥, òØÓ�ä�����
Ôn&Ò£��m":, I�òÔn&Ò��m
�²£:

t′signal = tsignal + ∆t − ∆ttrigger. (2)
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3 Ø(½Ý©Û

3¢S�?n¥, UìáóÀ�p??1�m
éà�cJb�´ØÓ&ÿÏ��m�A�q, ?

áóÀ�p?���m��. 
^ X��UÌ¤
���&ÿÏ�é1Ì��AU«ØÓ, Ïdþã
b�Ú\
Ø�, ù�Ø��±ÏLò¤káóÀ
>Ø&ÒU�p?éà, éÙ¸���?1ÚO5
�O. ��^ X��UÌ¤�Ï�ÿ��áóÀ>
Ø&ÒUþ,÷�p?éà�ã�Xã 3, ¸��
Ø(½Ý� 24 ps.

ã 3 áóÀ�q1��Ì¤�Ï�&Ò8�z­�ã

ã 4 1��Ì¤�Ï�ngáóÀÔn&ÒÚ�I&Ò��
m�

ngáóÀ�q(½���&ÿÏ��Ôn
&Ò�éu�I&Ò�ò´�mXã 4. ù�ò´
�mÉ�q�)��lfN5�!1>=�ì!
>C5�!«Åì�A�Ï�K�, ØÓugmk
�½�ÅÄ. Ï��qugk�, æ^nu�qê
âÃ{O(�Ñ¤k&ÿÏ��Ø(½Ýêâ, �
´ÏLé&ÿÏ��&Òêâ?1ÚO©Û, �±
¼��qugm�ÅÄÚ\�Ø(½Ý�� 65 ps,

��¤k&ÿÏ��Ø(½Ý. nÜ�ÄáóÀÌ
/­ÜÚugmÅÄÚ\�Ø�, ù��IXÚÚ
\��m'éØ(½Ý�� 70 ps.

Ó���IXÚ�^uò²�A XRD ÚnÚ
Ì¤��ä����mÿþ(J'éå5.

4 ¢�êâ?n

3 1 III �.-1C�þ?1���»' CH

�&Ë�Ñ$¢�¥, ��»'Ñ$qd�n

qÚW¿k$�Ý CH �&� 1500 µm ��Ë�
Ñ$+|¤. l´-1l
q�-15\�5\,

3�nS/¤Ë�|, 
q.àÚÑ�Ë���
Ñ$+�Ë�
. X ��3Ñ$+S²L+9�
áÂÚ2u�, Åì�+àÑ$. ¦^n�^ X

��UÌ¤lØÓ��Ý?1Ë�U6�ÿþ.

^ X ��UÌ¤ SXS1 l
q�-15\� 20◦

��ÿþË�
�Ë�§Ý. ,	ü�^ X ��
UÌ¤ SXS2 Ú SXS3 l��»'Ñ$+"àÑ�
� 30◦ Ú 67.5◦ ü�ØÓ��ÿþÑ$+9ØÓ
«��Ë�U6. n�Ì¤�À���Xã 5(a)

¤«. Ï�Ë���+9ØÓ¶�«���mØ
Ó, SXS2 Ú SXS3 ü�Ì¤ÿþ��Ë�U6�é
u SXS1 ÿ��Ë�
kØÓ��mò´. |^�
IXÚò��&ÿÏ�ÿþ�Ôn&Ò?1�m
'é�, ¼��n�^ X��UÌ¤ÿþ�Ë�U
6��m�üzL§Xã 5(b) ¤«. e�ü�^ X

��UÌ¤P¹�Ë�6�é SXS1 P¹�Ë�

�Ë�6&Òk²w��mò´, SXS2 Ú SXS3

ÿ�Ë�U6�p?�ò´�m©O� 933 ps

Ú 641 ps, éAXË�9Å��Ñ$+�A¶�
 ���mò´, âd�±íä9ÅDÑ��Ý
Cq� 1×106 m/s, ��(�DÂ. Ï�^ X ��
UÌ¤vk�m©E, �À|��, �Ué9Å�
Ý?1Cq�O. SXS1, SXS2 Ú SXS3 ÿ�¸��
��U6©O� 3.56×1018 W/m2, 1.34×1017 W/m2

Ú 2.22×1017 W/m2, �N
 X ��Ë�3÷¶�
�Ñ$L§¥du+9ÚW¿Ô�áÂ
Åì~
f. þã¢�êâ��?�Ú���Ë�6NåÆ
ÚË�Ñ$�[O�(J?1'éJø
'Ã�
m'éÌ¤��´L�Ôn&E.
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ã 5 ^ X��UÌ¤� (a) ÿþ� «¿ãÚ (b) ÿþ�Ë�U6

5 ( Ø

3 1X�-1C�þ?1�.5�åàC
Ôn¢�¥¦^
�©Øã��IXÚ, ù��I
XÚòn�^ X��UÌ¤, ±9²�A XRD 

�¥�õ�²�A XRD!nÚÌ¤��ä��?
1
ýé�m'é. ÏLé 1 III �.-1C�þ
?1���»' CH �&Ë�Ñ$�¢�¥�ê
â?1�?n, ¤õ/¼�
lØÓ��?1ÿþ
�n�^ X��UÌ¤�p'é�Ë�§Ý�m
üzL§, *ÿ���»'Ñ$++9ØÓ �?
Ë�6�éuË�
��mò´, O�Ñ
9ÅD
Ñ��Ý±9^ X��Ë�÷¶�DÑL§¥�

rÝP~, âd�±��\/
)çnÚË�Ñ$
q¥��müz�Ôny�, ¿é��$�n�ê
��[§S?1�2���é.

þãó�?1
�m'é�Ø(½Ý©Û, Ð
Ú�Ï��m'éØ(½Ýµ��� 70 ps. �´
áóÀ�qgê��, ÿÃ{üÕ�Ñ��Ï��
�m'é�°(�Ø(½Ý. 
¢��¦��m'
é°Ý�p, XÜ© NIF¢�é&ÿ��m��m
'éJÑ
Ðu 30 ps �°Ý�¦ [10]. Ïd�I
�?�ÚmÐó�, é�IXÚ�­½5?1µ�,

�O(/(½�méà�Ø(½Ý, ¿âdé�I
XÚ�?�Ú�U?.
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Fiducial system for the diagnosis of temporal
evolution of radiation fluxes with soft-X-ray
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Abstract

In inertial confinement fusion experiments, a fiducial system is established in order to correlate the signals from different channels

of one spectrometer and the signals from different spectrometers to obtain time-related experimental data. The constitution, the principle

and the data processing method, together with the uncertainty analysis are introduced. Signals from different channels and from three

spectrometers diagnosing from different directions are correlated with an uncertainty of 70 ps. The time-related historical radiation

fluxes from a cylinder target, measured from three different directions, are obtained in the experiments on Shenguang III prototype laser

facility, offering the physical information about the heat wave propagation along the axis of the cylinder and the attenuation of soft

X-ray radiation flux.
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