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Å, 3Si¡þÛØÓþÝ�Cr�. ¢�¥·�©OÛ

�
5nm, 8nm, 15nm, 50nm, 100nmÚ200nmþ�A

«ü���¬. Û�æ^�Ä.á�þ´�1wSi¡,

o÷Ý=�0.3nm. æ^ù�$�o÷ÝÄ.�±~

��¬�âÝ�AéX��F1©Û�K�.

ü�����{ÚëêXeµ

æ^�ª�ªó��ª, ý�Ý�1.6×10−2Pa,

6þ10.4sccm, �6>Ø400V, �6>62.5A, g 

Ø�0.12kV, õÇ80W.
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�50—1600eV, 1Ïþ�108(phs/s)/0.1% BW, 1�

º��10mm×2mm. &ÿìæ^�´71>�4+

IO&ÿì(AXUV-100G, IRD,USA)Uþ��: 5—

250eV (NIST½I), 250—1600eV (NSLS½I).
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�´4—11keV, 1Ïþ�109(phs/s)/0.1%BW, 1�
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φ30mm. Huber 5020 8�ÿ�¤, Y²ÚR�£Ä
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Ú�: 10µm/pulse).
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1.7mrad, �âúª (5)O�����þÝ�O��

67nm. nØ�'����´Ï�nØ���Ä
�

g���F1Z�, ¢Sþù��´dõg���

�ZF1Z�¤û½�.

3. ¢�¥&ÿìcæ^
Vd¿O�. Vd¿

°Ýþ�50µm, �å125mm, ¤±&ÿì�©EÇ�

0.8mrad, ù��ÝÒ´&ÿì�é�¬�uÑ�. &

ÿì�U&ÿ�ù�uÑ�¤éA��½¡È��

¬¤uÑ�X��F1. �&ÿì±���Ñ��&

ÿ�, §U�Â��¬þ¡È�é���Ü©uÑ�

X��F1, ¤±�&ÿ�F1�é�r. �&ÿ

ì±���Ñ��&ÿ�, §�U�Â��¬þ¡È

���Ü©uÑ�X��F1, �&ÿF1�é�f.

ù�¤ì(�Ï�é¢�(J�K�Ny3¤ÿ��

F1Z���^«��Ì�XÑ���O�Åì~

�, ��ªu²".

4. ÿþ��)Ø��Ì��Ï�): OêÚOØ

�; §ÝÚ>Ø�¤£���Oêì�g>fu��

Ç�ÅÄ��åØ�; �¬�Ú\Ú �Ø�±9Ì

��Z6�.

4 (Ø

�©0�
|^ÓÚË���-u1�ÐÑ�

X��F1©Û�{©Û��þÝ�nØÚ¢�. Ï

LéÿÁ1wSi¡þØÓþÝCr����¢�(J

�±wÑ: |^ÓÚË�1�-u, ÐÑ�X��

F1©Û�{�±^5ÿÁ����
A5, X��

þÝ�A5. d	�*	�ÐÑ�X��F13�½

þÝ����)�Z�y�.

ë�©z(References)

1 De Boer D K G, Leenaers A J G, Van den Hoogenhof W

W. X-ray Spectrometry, 1995, 24: 91—102

2 GONG Yan, CHEN Bo, NI Qi-Liang et al. Physics, 2002,

31(3): 167—170 (in Chinese)

(ýñ, �Å, Zéû�. Ôn, 2002, 31(3): 167—170)

3 Kouichi Tsuji, Zoya Spolnik, Kazuaki Wagatshma et al.

Analytical Sciences, 2001, 17: 145—148

4 Sqato S, Tsuji K, Hirokawa K. E. Appl. Phys. A, 1996, 62:

87—93

5 de Bokx P K, Chr. Kok, Bailleul A et al. Spectrochimica

ACTA, 1997, B52: 829—840

6 Per Skytt, Bjorn Galnander, Tomas Nygerg et al. Nu-

clear Instruments and Methods in Physics Research, 1997,

A384: 558—562

7 LI Xue-Jun, CHAO Zhi-Yu, XIAN Ding-Chang. Physics,

1993, 22(9): 553—558 (in Chinese)

(oÆ�, ��Õ, »�. Ôn, 1993, 22(9): 553—558)

8 Born M, Woif E. Principle of Optics. Beijing: Sciences

Press, 1978 (in Chinese)

(M.À�, E.»�Å. 1Æ�n. �®: �ÆÑ��, 1978)

Thickness Analysis for Thin-Film by Glazing Exit X-ray

Fluorescence with Synchrotron Radiation Source *

GONG Yan1 CHEN Bo1 NI Qi-Liang1 CUI Ming-Qi2 ZHAO Yi-Dong2 WU Zhong-Hua2

1 (State Key Lab of Applied Optics, the Institute of Optics, Fine Mechanics and Physics, CAS, Changchun 130033, China)

2 (Institute of High Energy Physics, CAS, Beijing 100049, China)

Abstract The grazing exit X-ray fluorescence provides a possibility to analyze the characteristics of thin film and

multilayer, especially the thickness, interface structure and composition. The Cr film samples with different thickness

deposited on silicon (Si) bases are tested with grazing method using Beijing synchrotron radiation source (SR) as

excitation light. The results agree with the theoretical prediction, and the interference of emitted X-ray has been

observed.
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