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�´¥·£μ¤¨¸¶¥·¸¨μ´´Ò° EXAFS-¸¶¥±É·μ³¥É· ¡Ò² ¸μ§¤ ´ ¸μ¢³¥¸É´Ò³¨ Ê¸¨²¨Ö³¨ �¡Ñ¥¤¨´¥´´μ£μ
¨´¸É¨ÉÊÉ  Ö¤¥·´ÒÌ ¨¸¸²¥¤μ¢ ´¨° (�ˆŸˆ), 	¥²μ·Ê¸¸±μ£μ £μ¸Ê¤ ·¸É¢¥´´μ£μ Ê´¨¢¥·¸¨É¥É  (	ƒ“),
�μ¸¸¨°¸±μ£μ ´ ÊÎ´μ£μ Í¥´É·  ®ŠÊ·Î Éμ¢¸±¨° ¨´¸É¨ÉÊÉ¯ (��– ®Šˆ¯), ˆ´¸É¨ÉÊÉ  ±·¨¸É ²²μ£· -
Ë¨¨ ��� (ˆŠ ���). „ ´μ ±· É±μ¥ μ¶¨¸ ´¨¥ ¸¶¥±É·μ³¥É· . �·¥¤¸É ¢²¥´Ò ¶¥·¢Ò¥ ·¥§Ê²ÓÉ ÉÒ
±μ³¶²¥±¸´μ° ´ ² ¤±¨ Ê§²μ¢ ¸¶¥±É·μ³¥É·  ´  ¶ÊÎ±¥ ¸¨´Ì·μÉ·μ´´μ£μ ¨§²ÊÎ¥´¨Ö.

The energy dispersive EXAFS spectrometer has been created by joint efforts of the Joint Institute
for Nuclear Research (JINR), Belarus State University (BGU), the Russian Research Centre ®Kurchatov
Institute¯ (RRC KI), Institute of Crystallography of the Russian Academy of Sciences (IC RAS). The
brief description of a spectrometer is given. The ˇrst results of complex adjustment of units of a
spectrometer on a beam of synchrotron radiation are submitted.

PACS: 41.60.Ap; 07.85.Qe; 61.05.cj
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‚ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö Ï¨·μ±μ¥ · ¸¶·μ¸É· ´¥´¨¥ ¶μ²ÊÎ¨²  ¸Ì¥³  Ô´¥·£μ¤¨¸¶¥·¸¨μ´´μ£μ
EXAFS-¸¶¥±É·μ³¥É·  (¤ ²¥¥ Å ¸¶¥±É·μ³¥É· ) ¤²Ö ¨¸¸²¥¤μ¢ ´¨° ±μ´¤¥´¸¨·μ¢ ´´ÒÌ ¸·¥¤
´  ¶ÊÎ±¥ ¸¨´Ì·μÉ·μ´´μ£μ ¨§²ÊÎ¥´¨Ö (‘ˆ) [1, 2]. ‚ μÉ²¨Î¨¥ μÉ É· ¤¨Í¨μ´´ÒÌ EXAFS-
¸¶¥±É·μ³¥É·μ¢ [3], £¤¥ ±·¨¢ Ö ¶·μ¶Ê¸± ´¨Ö ·¥´É£¥´μ¢¸±¨Ì ²ÊÎ¥° μ¡· §Íμ³ ¢ μ¶·¥¤¥²¥´-
´μ° μ¡² ¸É¨ ¸¶¥±É·  ¨§³¥·Ö¥É¸Ö ¶μ¸²¥¤μ¢ É¥²Ó´μ ¶·¨ ¨§³¥´¥´¨¨ Ô´¥·£¨¨ ·¥´É£¥´μ¢¸±¨Ì
±¢ ´Éμ¢ ÉμÎ±  §  ÉμÎ±μ°, ¸Ì¥³  ´ ¸ÉμÖÐ¥£μ ¸¶¥±É·μ³¥É·  μ¡² ¤ ¥É ¸ÊÐ¥¸É¢¥´´μ ¡μ²ÓÏ¥°
¸¢¥Éμ¸¨²μ°. �Éμ ¶μ§¢μ²Ö¥É ¶μ²ÊÎ ÉÓ EXAFS-¸¶¥±É· ´  ¤¥É¥±Éμ·¥ §  ¸ÊÐ¥¸É¢¥´´μ ¡μ-
²¥¥ ±μ·μÉ±¨° ¶·μ³¥¦ÊÉμ± ¢·¥³¥´¨, ¸ μ¤´μ¢·¥³¥´´μ° ·¥£¨¸É· Í¨¥° ¢¸¥Ì ÉμÎ¥± ¸¶¥±É· ,
¶·¨Î¥³ ²¨´¥°´ Ö ±μμ·¤¨´ É  ¶μ ¤¥É¥±Éμ·Ê ¸μμÉ¢¥É¸É¢Ê¥É · §¢¥·É±¥ ¶μ Ô´¥·£¨¨. �¸μ-
¡¥´´μ¸ÉÓÕ ÔÉμ° ¸Ì¥³Ò Ö¢²Ö¥É¸Ö Éμ, ÎÉμ μ´  ¶μ§¢μ²Ö¥É ¶·μ¨§¢μ¤¨ÉÓ ¨§³¥·¥´¨Ö ¸¶¥±É·μ¢
¶·μ¶Ê¸± ´¨Ö É¢¥·¤ÒÌ, ¦¨¤±¨Ì ¨ £ §μμ¡· §´ÒÌ ¸·¥¤ ¸ ¢·¥³¥´´Ò³ · §·¥Ï¥´¨¥³ 2 ³¸ ¨ ¤¨ -
¶ §μ´μ³ Ô´¥·£¨° ΔE ∼= 100−700 Ô‚ ¶·¨ E = 5−15 ±Ô‚ ¡¥§ ³¥Ì ´¨Î¥¸±μ° ¶¥·¥¸É·μ°±¨
³μ´μÌ·μ³ Éμ· . �·¨ ÔÉμ³ ³μ¦´μ ¢ ·¥¦¨³¥ in situ ¶μ²ÊÎ ÉÓ ¨´Ëμ·³ Í¨Õ μ¡ ¨§³¥´¥´¨¨
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Ô²¥±É·μ´´ÒÌ ¨ ¸É·Ê±ÉÊ·´ÒÌ ¸¢μ°¸É¢ ¨¸¸²¥¤Ê¥³ÒÌ ³ É¥·¨ ²μ¢ ¶μ¤ ¢μ§¤¥°¸É¢¨¥³ ¤ ¢²¥-
´¨Ö, Ô²¥±É·μ³ £´¨É´μ£μ ¶μ²Ö, É¥³¶¥· ÉÊ·Ò, Ì¨³¨Î¥¸±¨Ì ·¥ ±Í¨°, ¢´¥Ï´¥£μ μ¡²ÊÎ¥´¨Ö.
�·¨¢²¥± É¥²Ó´μ¸ÉÓ Ô´¥·£μ¤¨¸¶¥·¸¨μ´´μ° ¸Ì¥³Ò μ¡Ê¸²μ¢²¥´  ¥Ð¥ ¨ É¥³, ÎÉμ μ¡· §¥Í ´ -
Ìμ¤¨É¸Ö ¢ μ¡² ¸É¨ ¶μ²¨Ì·μ³ É¨Î¥¸±μ£μ Ëμ±Ê¸ , £¤¥ · §³¥· μ¡² ¸É¨ Ëμ±Ê¸¨·μ¢±¨ ¶ÊÎ± 
¨§²ÊÎ¥´¨Ö ³μ¦¥É ¸μ¸É ¢²ÖÉÓ 0,2−0,5 ³³, ÎÉμ ¶μ§¢μ²¨É μ¶¥·¨·μ¢ ÉÓ ¸ μÎ¥´Ó ³ ²Ò³¨ ±μ-
²¨Î¥¸É¢ ³¨ ¢¥Ð¥¸É¢  (μ¡Ñ¥³ V ∼= 0,2 ³³3).

1. ��ˆ‘��ˆ… “‘’���‚Šˆ

‘¶¥±É·μ³¥É· ¡Ò² ¸μ§¤ ´ ´  ± ´ ²¥ ®6.2¯ ¡μ²ÓÏμ£μ ´ ±μ¶¨É¥²Ó´μ£μ ±μ²ÓÍ  ŠÊ·Î Éμ¢-
¸±μ£μ Í¥´É·  ¸¨´Ì·μÉ·μ´´μ£μ ¨§²ÊÎ¥´¨Ö ¨ ´ ´μÉ¥Ì´μ²μ£¨° [4].

„²Ö ÔÉμ£μ ¨¸ÉμÎ´¨±  Ö·±μ¸ÉÓ ¸¨´Ì·μÉ·μ´´μ£μ ¨§²ÊÎ¥´¨Ö ¨§ ¶μ¢μ·μÉ´μ£μ ³ £´¨É ,
μÍ¥´¥´´ Ö ¸ ¶·¨¢²¥Î¥´¨¥³ Ô±¸¶¥·¨³¥´É ²Ó´μ ¨§³¥·¥´´ÒÌ ¶ · ³¥É·μ¢ ´ ±μ¶¨É¥²Ö [5, 6],
¸μ¸É ¢²Ö¥É B = 2,7 · 1013 ËμÉμ´/¸ ·³³2 ·³· ¤2 ¢ ¶μ²μ¸Ê Δλ/λ = 10−3 ¶·¨ Éμ±¥ ´ ±μ¶-
²¥´´ÒÌ Ô²¥±É·μ´μ¢ Ie = 100 ³A ´  ±·¨É¨Î¥¸±μ° Ô´¥·£¨¨ ¸¶¥±É·  7,1 ±Ô‚.

‚ ± Î¥¸É¢¥ Ëμ±Ê¸¨·ÊÕÐ¥£μ Ô²¥³¥´É  ¸¶¥±É·μ³¥É·  ¨¸¶μ²Ó§Ê¥É¸Ö ¨§μ£´ÊÉÒ° Ëμ±Ê¸¨-
·ÊÕÐ¨° É·¨ ´£Ê²Ö·´Ò° ±·¨¸É ²² Si(111) (¸³. ·¨¸. 1), ±μÉμ·Ò° ¢Ò¤¥²Ö¥É ¨§ ¶ ¤ ÕÐ¥£μ ¡¥-
²μ£μ ¶ÊÎ±  ‘ˆ ¤¨ ¶ §μ´ ¤²¨´ ¢μ²´, · ¢´Ò° ¢¸¥³Ê ¨¸¸²¥¤Ê¥³μ³Ê ÊÎ ¸É±Ê EXAFS-¸¶¥±É· .

�¨¸. 1. “§¥² Ëμ±Ê¸¨·ÊÕÐ¥£μ ±·¨¸É ²² -³μ´μÌ·μ³ Éμ·  Si (111). �¡¥¸¶¥Î¨¢ ¥É¸Ö ¤¨ ¶ §μ´ Ô´¥·£¨°

5Ä15 ±Ô‚

�  ·¨¸. 2 ¶·¥¤¸É ¢²¥´  ËμÉμ£· Ë¨Ö μ¶É¨Î¥¸±μ° ¸± ³Ó¨ ¸É ´Í¨¨ Ô´¥·£μ¤¨¸¶¥·¸¨μ´-
´μ° EXAFS-¸¶¥±É·μ¸±μ¶¨¨ ¸ μ¸´μ¢´Ò³¨ Ê§² ³¨: 1 Å ¡²μ± ¢Ìμ¤´ÒÌ Ð¥²¥°; 2 Å ¡²μ±
³μ´μÌ·μ³ Éμ· ; 3 Å ¡²μ± μ¡· §Í ; 4 Å ¡²μ± ¤¥É¥±Éμ· . �¶É¨Î¥¸± Ö ¸± ³ÓÖ ¢Ò¶μ²´¥´ 
¨§ £· ´¨É  ´   Ô·μ¸É É¨Î¥¸±¨Ì μ¶μ· Ì.

‚ É ¡²¨Í¥ ¶·¨¢¥¤¥´Ò μ¡Ð¨¥ Ì · ±É¥·¨¸É¨±¨ μ¸´μ¢´ÒÌ Ê§²μ¢ ¸É ´Í¨¨ (EXAFS-¸¶¥±-
É·μ³¥É· ).
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�¨¸. 2. �¡Ð¨° ¢¨¤ EXAFS-¸¶¥±É·μ³¥É·  ¢´ÊÉ·¨ § Ð¨É´μ£μ ¤μ³¨± 

“§¥² �¸´μ¢´Ò¥ Î ¸É¨ ¨ ¨Ì ¶ · ³¥É·Ò

�¥´É£¥´μ¢¸±¨° ³μ´μÌ·μ³ Éμ·

Š·¨¸É ²² Si(111):
Ï¨·¨´  50 ³³
¤²¨´  ¤μ 250 ³³
Éμ²Ð¨´  1 ³³
· ¤¨Ê¸ ¨§£¨¡  μÉ 500 ³³ ¤μ ∞ ¢ £μ·¨§μ´É ²Ó´μ° ¶²μ¸-
±μ¸É¨
¤¨ ¶ §μ´ ¶μ¢μ·μÉ  ¢μ±·Ê£ ¢¥·É¨± ²Ó´μ° μ¸¨ μÉ Ä5 ¤μ
60 Ê£². £· ¤
¤¨¸±·¥É´μ¸ÉÓ ¶μ¢μ·μÉ  ¢μ±·Ê£ ¢¥·É¨± ²Ó´μ° μ¸¨
± 0,03 Ê£². £· ¤

�μ¤¢¨¦´ Ö μ¶É¨Î¥¸± Ö ¸± ³ÓÖ
¨§ £· ´¨É  ´   Ô·μ¸É É¨Î¥¸±¨Ì
μ¶μ· Ì

¤²¨´  ¸± ³Ó¨ 2,5 ³
Ï¨·¨´  ¸± ³Ó¨ 150 ³³
¤¨ ¶ §μ´ Ê£²  ¶μ¢μ·μÉ  μÉ 8 ¤μ 45 Ê£². £· ¤ ¢μ±·Ê£ ¢¥·-
É¨± ²Ó´μ° μ¸¨
¤¨¸±·¥É´μ¸ÉÓ ¶μ¢μ·μÉ  ± 20 Ê£². ¸

“§²Ò Ëμ·³¨·μ¢ ´¨Ö ¶ÊÎ±  ‘ˆ

ƒμ·¨§μ´É ²Ó´ Ö ¨ ¢¥·É¨± ²Ó´ Ö Ð¥²¨:
¤¨ ¶ §μ´ · ¸±·ÒÉ¨Ö 0Ä10 ³³
¤¨¸±·¥É´μ¸ÉÓ ± 100 ³±³

	²μ± ¶²μ¸±μ£μ ·¥´É£¥´μ¢¸±μ£μ §¥·± ² :
¤²¨´  §¥·± ²  300 ³³
¶μ¢μ·μÉ ¶μ Ê£²Ê ± 10 Ê£². ³¨´ ¢ ¢¥·É¨± ²Ó´μ°
¶²μ¸±μ¸É¨
¤¨¸±·¥É´μ¸ÉÓ ± 10 Ê£². ¸

‚ ·¥´É£¥´μμ¶É¨Î¥¸±μ° ¸Ì¥³¥ ¸ É·¨ ´£Ê²Ö·´Ò³ ±·¨¸É ²²μ³, ¸ ¨§³¥´Ö¥³Ò³ · ¤¨Ê¸μ³
±·¨¢¨§´Ò R ¢μ§³μ¦´Ò° Ô´¥·£¥É¨Î¥¸±¨° ¤¨ ¶ §μ´ ΔE, ±μÉμ·Ò° ¶·μ¥±É¨·Ê¥É¸Ö ´  ²¨´¥°-
´Ò° ·¥´É£¥´μ¢¸±¨° ¤¥É¥±Éμ·, μ¶·¥¤¥²Ö¥É¸Ö ¨§ Ê· ¢´¥´¨Ö

ΔE

E
=

(
l

R
− l sin θ

p

)
ctg θ,
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�¨¸. 3. �μ§¨Í¨μ´´μ-ÎÊ¢¸É¢¨É¥²Ó´Ò° ¤¥-
É¥±Éμ· PROSCAN HS101H

£¤¥ l Å ¤²¨´  £μ·¨§μ´É ²Ó´μ° Î ¸É¨ ±·¨¸É ²²  ³μ-
´μÌ·μ³ Éμ·  (¸³. ·¨¸. 1), μ¸¢¥Ð ¥³ Ö ¶ ¤ ÕÐ¨³
¡¥²Ò³ ¸¨´Ì·μÉ·μ´´Ò³ ¶ÊÎ±μ³; p Å · ¸¸ÉμÖ´¨¥ μÉ
¨¸ÉμÎ´¨±  ¨§²ÊÎ¥´¨Ö ¤μ ±·¨¸É ²² ; E Å Ô´¥·£¨Ö
·¥´É£¥´μ¢¸±μ£μ ¨§²ÊÎ¥´¨Ö, ¸μμÉ¢¥É¸É¢ÊÕÐ¥£μ Ê£²Ê
μÉ· ¦¥´¨Ö 	·Ô££  θ.

�·μ¸É· ´¸É¢¥´´μ¥ · ¸¶·¥¤¥²¥´¨¥ ¨§²ÊÎ¥´¨Ö
¶μ¸²¥ μ¡· §Í  ¨§³¥·Ö¥É¸Ö ¶μ§¨Í¨μ´´μ-ÎÊ¢¸É¢¨-
É¥²Ó´Ò³ ¤¥É¥±Éμ·μ³ (·¨¸. 3) ´  μ¸´μ¢¥ ¤¢Ê³¥·-
´μ° μÌ² ¦¤ ¥³μ° �‡‘-¸É·Ê±ÉÊ·Ò, ¸μ¸ÉμÖÐ¥° ¨§
1024 × 128 Ô²¥³¥´Éμ¢ (¶¨±¸¥²¥°), ¸ · §³¥· ³¨
25 × 25 ³±³. „²Ö μ¶É¨Î¥¸±μ£μ ¸μÎ²¥´¥´¨Ö �‡‘-
³ É·¨ÍÒ ¸μ ¸Í¨´É¨²²ÖÉμ·μ³ ¨¸¶μ²Ó§Ê¥É¸Ö ±μ·μÉ-
±μËμ±Ê¸´Ò° μ¡Ñ¥±É¨¢.

“¶· ¢²¥´¨¥ ¢¸¥³¨ Ê§² ³¨ EXAFS-¸É ´Í¨¨ μ¸Ê-
Ð¥¸É¢²Ö¥É¸Ö ¸ ¶μ³μÐÓÕ ±μ´É·μ²²¥· , ¸μ¥¤¨´¥´-
´μ£μ ¸ ±μ³¶ÓÕÉ¥·μ³. �  ·¨¸. 4 ¶·¥¤¸É ¢²¥´ ¢¨¤ ¨´-
É¥·Ë¥°¸  ±μ³¶²¥±¸  Ê¶· ¢²¥´¨Ö Ô´¥·£μ¤¨¸¶¥·¸¨-
μ´´μ° EXAFS-¸É ´Í¨¨.

�¨¸. 4. ˆ´É¥·Ë¥°¸ Ê¶· ¢²¥´¨Ö EXAFS-¸¶¥±É·μ³¥É·μ³

2. �Š‘�…�ˆŒ…�’

	Ò²  ¶·μ¢¥¤¥´  ¶μ¸²¥¤μ¢ É¥²Ó´ Ö Õ¸É¨·μ¢±  ¶μ ¶μ²μ¦¥´¨Õ ¨ Ê£²Ê ±·¨¸É ²²  ³μ´μ-
Ì·μ³ Éμ·  ´  ¶ÊÎ±¥ ‘ˆ, § É¥³ ¡Ò²¨ ¶·μ¢¥¤¥´Ò ¨§³¥·¥´¨Ö £μ·¨§μ´É ²Ó´μ£μ ¶·μË¨²Ö ¸Ëμ-
±Ê¸¨·μ¢ ´´μ£μ ¶ÊÎ±  ¢ ÉμÎ±¥ ¶μ²¨Ì·μ³ É¨Î¥¸±μ£μ Ëμ±Ê¸  ¨§μ£´ÊÉμ£μ ±·¨¸É ²²  (·¨¸. 5).
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�¨¸. 5. ˆ§μ¡· ¦¥´¨¥ ¶μ²¨Ì·μ³ É¨Î¥¸±μ£μ Ëμ±Ê¸  ¤²Ö Ê£²  ¶μ¢μ·μÉ  ±·¨¸É ²² , ¸μμÉ¢¥É¸É¢ÊÕÐ¥£μ
K-±· Õ Zn, E = 9658 Ô‚. Œ¨´¨³ ²Ó´μ¥ ¤μ¸É¨£´ÊÉμ¥ §´ Î¥´¨¥ Ï¨·¨´Ò ¸Ëμ±Ê¸¨·μ¢ ´´μ° ²¨-

´¨¨ Å (142±20) ³±³. ‚¥·Ì´¥¥ μ±´μ ¶μ± §Ò¢ ¥É ¢¨¤¥μ¨§μ¡· ¦¥´¨¥ ¶·μË¨²Ö ¶ÊÎ±  ‘ˆ, ´¨¦´¥¥ Å

¨§³¥·¥´´μ¥ · ¸¶·¥¤¥²¥´¨¥ ¨´É¥´¸¨¢´μ¸É¨

’ ±¦¥ ¡Ò²  ¨§³¥·¥´  § ¢¨¸¨³μ¸ÉÓ · §³¥·  Ëμ± ²Ó´μ° ²¨´¨¨ (·¨¸. 6) μÉ ¶ · ³¥É·  ¨§£¨¡ 
±·¨¸É ²² , ±μÉμ·Ò° μ¶·¥¤¥²Ö¥É¸Ö Ê£²μ³ ¶μ¢μ·μÉ  § ¦¨³´μ£μ Ê§²  ±·¨¸É ²²  ¶·¨ Ë¨±¸¨-

�¨¸. 6. ‡ ¢¨¸¨³μ¸ÉÓ Ï¨·¨´Ò ¸Ëμ±Ê¸¨·μ¢ ´-

´μ° ²¨´¨¨ μÉ ¶ · ³¥É·  ¨§£¨¡  ±·¨¸É ²² 

(±μ²¨Î¥¸É¢  Ï £μ¢ ¨§³¥·¨É¥²Ó´μ£μ Ê¸É·μ°-
¸É¢ )

·μ¢ ´´μ³ ¶μ²μ¦¥´¨¨ ¢¥·Ï¨´Ò ±·¨¸É ²²  ¨ ¨§-
³¥·Ö¥É¸Ö ¢ ±μ²¨Î¥¸É¢¥ Ï £μ¢ Ê¸É·μ°¸É¢  μÉ-
¸Î¥É . Œ¨´¨³ ²Ó´Ò° £μ·¨§μ´É ²Ó´Ò° · §³¥· ¢
¶μ²¨Ì·μ³ É¨Î¥¸±μ³ Ëμ±Ê¸¥ ¸μ¸É ¢²Ö¥É (142 ±
20) ³±³ ´  Ô´¥·£¨¨ E = 9,6 ±Ô‚. ˜¨·¨´  ´¥-
¸Ëμ±Ê¸¨·μ¢ ´´μ£μ μÉ· ¦¥´´μ£μ ¶ÊÎ±  ‘ˆ, ¸μ-
μÉ¢¥É¸É¢ÊÕÐ Ö ¶²μ¸±μ³Ê ±·¨¸É ²²Ê, ¡Ò²  6 ³³.
’ ±¨³ μ¡· §μ³, ¶μ²ÊÎ¥´μ Ê³¥´ÓÏ¥´¨¥ £μ·¨§μ´-
É ²Ó´μ£μ · §³¥·  ¶ÊÎ±  ¢ 42 · § . Œμ¦´μ · ¸-
¸Î¨ÉÒ¢ ÉÓ ´  Éμ, ÎÉμ ¨ μ¸¢¥Ð¥´´μ¸ÉÓ μ¡· §Í 
Ê¢¥²¨Î¨² ¸Ó ¢ É ±μ¥ ¦¥ ±μ²¨Î¥¸É¢μ · §.

‚Ò¸μÉ  ¸Ëμ±Ê¸¨·μ¢ ´´μ° ²¨´¨¨ μ¶·¥¤¥²Ö-
² ¸Ó ¥¸É¥¸É¢¥´´μ° · ¸Ìμ¤¨³μ¸ÉÓÕ ¶ÊÎ±  ‘ˆ ¨
¸μ¸É ¢²Ö²  μ±μ²μ 5 ³³.

�  ·¨¸. 7 ¶·¥¤¸É ¢²¥´μ · ¸¶·¥¤¥²¥´¨¥ ¨´-
É¥´¸¨¢´μ¸É¨ ´  ¤¥É¥±Éμ·¥ ¡¥§ μ¡· §Í  ¢ · °μ´¥
Ô´¥·£¨¨ Eγ = 9650 Ô‚ ´  · ¸¸ÉμÖ´¨¨ 90 ¸³ μÉ
Ëμ±Ê¸ . ‚·¥³Ö ¨§³¥·¥´¨Ö t¨§³ = 100 ³¸.

�  ·¨¸. 8 ¶·¥¤¸É ¢²¥´ ¸¶¥±É· ·¥´É£¥´μ¢¸±¨Ì ²ÊÎ¥° ¢ É¥Ì ¦¥ Ê¸²μ¢¨ÖÌ, ÎÉμ ¨ ´  ·¨¸. 7,
´μ ¸ μ¡· §Íμ³ Zn. ‚¨¤´μ, ÎÉμ ´  Ô´¥·£¨¨ K-±· Ö ¶μ£²μÐ¥´¨Ö Zn ¶·μ¨¸Ìμ¤¨É ·¥§±μ¥ ¶ -
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�¨¸. 7. � ¸¶·¥¤¥²¥´¨¥ ¨´É¥´¸¨¢´μ¸É¨ ·¥´É£¥´μ¢¸±μ£μ ¨§²ÊÎ¥´¨Ö ´  ¤¥É¥±Éμ·¥ ¡¥§ μ¡· §Í  ¢ · °μ´¥

Ô´¥·£¨¨ Eγ = 9650 Ô‚ ´  · ¸¸ÉμÖ´¨¨ 90 ¸³ μÉ Ëμ±Ê¸ . ‚·¥³Ö ¨§³¥·¥´¨Ö t¨§³ = 100 ³¸

�¨¸. 8. � ¸¶·¥¤¥²¥´¨¥ ¨´É¥´¸¨¢´μ¸É¨ ·¥´É£¥´μ¢¸±μ£μ ¨§²ÊÎ¥´¨Ö ´  ¤¥É¥±Éμ·¥ ¸ μ¡· §Íμ³ ¨§ Zn ¸

¶ · ³¥É· ³¨, Ê± § ´´Ò³¨ ¢ ¶μ¤¶¨¸¨ ± ·¨¸. 7

¤¥´¨¥ ¨´É¥´¸¨¢´μ¸É¨. �Éμ ¶ ¤¥´¨¥ ¸μμÉ¢¥É¸É¢Ê¥É K-±· Õ ¶μ£²μÐ¥´¨Ö Zn E± = 9658 Ô‚.
�Í¥´±  · §·¥Ï¥´¨Ö ³μ´μÌ·μ³ Éμ·  ¶μ K-±· Õ ¤ ¥É §´ Î¥´¨¥ ΔE ∼ 8 Ô‚.

‡�Š‹�—…�ˆ…

‚¶¥·¢Ò¥ ¢ �μ¸¸¨¨ § ¶ÊÐ¥´ Ô´¥·£μ¤¨¸¶¥·¸¨μ´´Ò° EXAFS-¸¶¥±É·μ³¥É·. �μ²ÊÎ¥´μ
§´ Î¥´¨¥ Ë ±Éμ·  Ëμ±Ê¸¨·μ¢±¨ ¨§μ£´ÊÉÒ³ ±·¨¸É ²²μ³ ∼ 60 ¶·¨ ¸Ëμ±Ê¸¨·μ¢ ´´μ³ ¨§μ-
¡· ¦¥´¨¨ ¢ μ¡² ¸É¨ ¶μ²¨Ì·μ³ É¨Î¥¸±μ£μ Ëμ±Ê¸  142 ³±³. ‚ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö ¶·μ¢μ¤¨É¸Ö
· ¡μÉ  ¶μ Ê²ÊÎÏ¥´¨Õ Ô´¥·£¥É¨Î¥¸±μ£μ · §·¥Ï¥´¨Ö ¤μ 4 Ô‚.
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