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�±¸¶¥·¨³¥´É ¶μ ¨§³¥·¥´¨Õ ±μÔËË¨Í¨¥´É  ¢Éμ·¨Î´μ° Ô²¥±É·μ´´μ° Ô³¨¸¸¨¨ ¸ ¶μ¢¥·Ì´μ¸É¨
μ¡· §Í  ´¥·¦ ¢¥ÕÐ¥° ¸É ²¨ •18�9’, ¶μ±·ÒÉμ° ´¨É·¨¤μ³ É¨É ´ , ¢Ò¶μ²´¥´ ´  ¸¶¥Í¨ ²¨§¨·μ-
¢ ´´μ³ ¸É¥´¤¥ ¢ ‹Ÿ� �ˆŸˆ. � ¡μÉ  ¸¢Ö§ ´  ¸ ¨§¢¥¸É´μ° ¶·μ¡²¥³μ° μ¡· §μ¢ ´¨Ö Ô²¥±É·μ´´ÒÌ
μ¡² ±μ¢ ¢ ¢ ±ÊÊ³´μ° ± ³¥·¥ Ê¸±μ·¨É¥²Ö ¶·¨ ¶·μÌμ¦¤¥´¨¨ ¶ÊÎ±  § ·Ö¦¥´´ÒÌ Î ¸É¨Í. �μ²ÊÎ¥´´Ò¥
·¥§Ê²ÓÉ ÉÒ ¶μ§¢μ²ÖÕÉ μÍ¥´¨ÉÓ ÔËË¥±É¨¢´μ¸ÉÓ ¨¸¶μ²Ó§Ê¥³ÒÌ ¶μ±·ÒÉ¨° ´  μ¸´μ¢¥ ´¨É·¨¤  É¨É ´ 
¤²Ö ¶μ¤ ¢²¥´¨Ö ¶·μÍ¥¸¸μ¢ μ¡· §μ¢ ´¨Ö Ô²¥±É·μ´´ÒÌ μ¡² ±μ¢.

The experiment on measurement of secondary electron yield from surface of a stainless steel •18�9’
sample covered with titanium nitride is performed at special stand in LNP JINR. This work is related
to known problem of electron clouds formation in a vacuum chamber by a propagating charge particle
beam. The obtained results allow one to estimate efˇciency of coating nitride titanium for suppression
of the process of electron cloud creation.

PACS: 68.49.Jk
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�²¥±É·μ´´Ò¥ μ¡² ±  ¶·¥¤¸É ¢²ÖÕÉ ¸μ¡μ° ¸±μ¶²¥´¨Ö ¢Éμ·¨Î´μ-Ô³¨¸¸¨μ´´ÒÌ Ô²¥±É·μ-
´μ¢, μ¡· §μ¢ ´´ÒÌ ¢ ± ³¥·¥ Ê¸±μ·¨É¥²Ö ¢ ·¥§Ê²ÓÉ É¥ Ê¸±μ·¥´¨Ö ¨μ´¨§ Í¨μ´´ÒÌ Ô²¥±-
É·μ´μ¢ μ¸É ÉμÎ´μ£μ £ §  ¢ Ô²¥±É·¨Î¥¸±μ³ ¶μ²¥ ¶ÊÎ±  Î ¸É¨Í Ê¸±μ·¨É¥²Ö ¨ ¨Ì ·¥§μ´ ´¸-
´Ò³ · §³´μ¦¥´¨¥³ ¢ ·¥§Ê²ÓÉ É¥ ¢Éμ·¨Î´μ° Ô³¨¸¸¨¨ Ô²¥±É·μ´μ¢ ¸μ ¸É¥´μ± ¢ ±ÊÊ³´μ°
± ³¥·Ò Ê¸±μ·¨É¥²Ö. �μ ¸¢μ¥° ¶·¨·μ¤¥ ÔÉμ Ö¢²¥´¨¥  ´ ²μ£¨Î´μ ¨§¢¥¸É´μ³Ê ÔËË¥±ÉÊ
®³Ê²ÓÉ¨¶ ±Éμ· ¯ Å · §¢¨É¨Õ · §·Ö¤  ¢ ·¥§μ´ Éμ· Ì ‘‚—-¶·¨¡μ·μ¢. �²μÉ´μ¸ÉÓ Ô²¥±-
É·μ´´ÒÌ μ¡² ±μ¢ § ¢¨¸¨É μÉ ±μÔËË¨Í¨¥´É  ¢Éμ·¨Î´μ° Ô²¥±É·μ´´μ° Ô³¨¸¸¨¨ (K‚��) ³ -
É¥·¨ ²  ¢ ±ÊÊ³´μ° ± ³¥·Ò. � ²¨Î¨¥ ´  ¸É¥´±¥ ¢ ±ÊÊ³´μ° ± ³¥·Ò ¶μ±·ÒÉ¨Ö ¨§ TiN
¸´¨¦ ¥É K‚��.

1E-mail: iorlov89@gmail.com
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‚ Ê¸±μ·¨É¥²ÖÌ ¨ ±μ²² °¤¥· Ì ¸ ¢Ò¸μ±μ° ¨´É¥´¸¨¢´μ¸ÉÓÕ ¶ÊÎ±μ¢ Ô²¥±É·μ´´Ò¥ μ¡² ± 
¸μ§¤ ÕÉ ¶μ²μ¦¨É¥²Ó´ÊÕ μ¡· É´ÊÕ ¸¢Ö§Ó, ¢μ§¡Ê¦¤ ÕÐÊÕ ´¥Ê¸Éμ°Î¨¢μ¸ÉÓ ¶ÊÎ±μ¢. �μÖ¢²¥-
´¨¥ Ô²¥±É·μ´´ÒÌ μ¡² ±μ¢ ¶·¨¢μ¤¨É É ±¦¥ ± ·μ¸ÉÊ ¤ ¢²¥´¨Ö ¢ ¢ ±ÊÊ³´μ° ± ³¥·¥, ¢¶²μÉÓ
¤μ ¶μ²´μ° ¶μÉ¥·¨ ¶ÊÎ± , ¶μ¸±μ²Ó±Ê μ¡· §μ¢ ´¨¥ Ô²¥±É·μ´´ÒÌ μ¡² ±μ¢ ¸μ¶·μ¢μ¦¤ ¥É¸Ö
¤¥¸μ·¡Í¨¥° ³μ²¥±Ê² £ §μ¢,  ¤¸μ·¡¨·μ¢ ´´ÒÌ ¢ ¸É¥´± Ì ± ³¥·Ò. �·¨ ÔÉμ³ ¢μ§· ¸É ¥É
É¥¶²μ¢ Ö ´ £·Ê§±  ´  ±·¨μ£¥´´Ò¥ ¶μ¢¥·Ì´μ¸É¨ ¢ ±ÊÊ³´μ° ± ³¥·Ò. �μ¸É ¤ ¢²¥´¨Ö ¢ ¢ -
±ÊÊ³´μ° ± ³¥·¥ ¢Ò§Ò¢ ¥É É ±¦¥ ·μ¸É Ô³¨ÉÉ ´¸  ¶ÊÎ±  ¨§-§  · ¸¸¥Ö´¨Ö Î ¸É¨Í ¶ÊÎ±  ´ 
μ¸É ÉμÎ´μ³ £ §¥. Š·μ³¥ Éμ£μ, ´ ·ÊÏ ¥É¸Ö · ¡μÉ   ¶¶ · ÉÊ·Ò ¤¨ £´μ¸É¨±¨ ¶ÊÎ±  ¨§-§ 
Ô²¥±É·μ³ £´¨É´ÒÌ ¶μ³¥Ì, ¢μ§´¨± ÕÐ¨Ì μÉ ¢Éμ·¨Î´ÒÌ Ô²¥±É·μ´μ¢.

�·¥¤¢ ·¨É¥²Ó´Ò¥ · ¸Î¥ÉÒ K‚��, ¶·μ¢¥¤¥´´Ò¥ ¤²Ö ¢ ±ÊÊ³´μ° ± ³¥·Ò ±μ²² °¤¥· 
NICA, ¶μ± § ²¨, ÎÉμ ¤²Ö ³ É¥·¨ ²  ¸É¥´±¨ ¸ K‚�� ³¥´ÓÏ¥ 1,3 ÔËË¥±É Ö¢²Ö¥É¸Ö ´¥-
¸ÊÐ¥¸É¢¥´´Ò³ [1].
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ˆ§³¥·¥´¨¥ ±μÔËË¨Í¨¥´É  ¢Éμ·¨Î´μ° Ô²¥±É·μ´-Ô²¥±É·μ´´μ° Ô³¨¸¸¨¨ μ¸ÊÐ¥¸É¢²¥´μ
´  ¸¶¥Í¨ ²¨§¨·μ¢ ´´μ³ ¸É¥´¤¥ ®�¥±Ê¶¥· Éμ·¯ [2] ¶·¨ μ¡²ÊÎ¥´¨¨ ¨¸¸²¥¤Ê¥³μ£μ μ¡· §Í 
Ô²¥±É·μ´´Ò³ ¶ÊÎ±μ³ ¸ Ô´¥·£¨¥° ¢ ¤¨ ¶ §μ´¥ μÉ 50 ¤μ 1300 Ô‚. �·¨´Í¨¶¨ ²Ó´ Ö ¸Ì¥³ 
¨§³¥·¥´¨Ö K‚�� ¶·¥¤¸É ¢²¥´  ´  ·¨¸. 1. “¸±μ·¥´´Ò° ¶¥·¢¨Î´Ò° Ô²¥±É·μ´´Ò° ¶ÊÎμ± (I1,
E1) ¶μ¶ ¤ ¥É ´  ¨¸¸²¥¤Ê¥³Ò° μ¡· §¥Í ¨ ¢Ò¡¨¢ ¥É ¨§ ´¥£μ ¢Éμ·¨Î´Ò¥ Ô²¥±É·μ´Ò (E2,
I2). �  μ¡· §¥Í ¶μ¤ ¥É¸Ö μÉ·¨Í É¥²Ó´Ò° ¶μÉ¥´Í¨ ², ¢¥²¨Î¨´  ±μÉμ·μ£μ ¢Ò¡¨· ¥É¸Ö ¢
¤¨ ¶ §μ´¥ μÉ Ä2000 ¤μ 0 ‚ ¢ § ¢¨¸¨³μ¸É¨ μÉ ¢Ò¡· ´´μ£μ §´ Î¥´¨Ö Ô´¥·£¨¨ ¶ ¤ ÕÐ¨Ì
Ô²¥±É·μ´μ¢

E1 = e (U± É − Uμ¡·). (1)

‚Éμ·¨Î´Ò¥ Ô²¥±É·μ´Ò, ¢Ò²¥É ÕÐ¨¥ ¨§ μ¡· §Í  ¢ ´ ¶· ¢²¥´¨¨, ¶·μÉ¨¢μ¶μ²μ¦´μ³ ¶¥·-
¢¨Î´μ³Ê ¶ÊÎ±Ê, μÉ±²μ´ÖÕÉ¸Ö ´  ´¥±μÉμ·Ò° Ê£μ² ¶μ¤ ¢μ§¤¥°¸É¢¨¥³ ¸±·¥Ð¥´´ÒÌ Ô²¥±É·¨-
Î¥¸±μ£μ E⊥ ¨ ³ £´¨É´μ£μ B‖ ¶μ²¥°, §  ¸Î¥É ³¥´ÓÏ¥° Ô´¥·£¨¨, ¶μ ¸· ¢´¥´¨Õ ¸ ¶¥·¢¨Î-
´Ò³¨ Ô²¥±É·μ´ ³¨, μÉ±²μ´ÖÕÉ¸Ö ´  ¡μ²ÓÏ¨° Ê£μ² ¨ ¢Ò¸ ¦¨¢ ÕÉ¸Ö ´  ¸É¥´±Ê ¢ ±ÊÊ³´μ°
± ³¥·Ò.

�¨¸. 1. �·¨´Í¨¶¨ ²Ó´ Ö ¸Ì¥³  ¨§³¥·¥´¨Ö K‚��: E1, I1 Å Ô´¥·£¨Ö ¨ Éμ± ¶¥·¢¨Î´ÒÌ Ô²¥±É·μ´μ¢;

E2, I2 Å Ô´¥·£¨Ö ¨ Éμ± ¢Éμ·¨Î´ÒÌ Ô²¥±É·μ´μ¢; U Å ¶μÉ¥´Í¨ ² μ¡· §Í ; I Å Éμ± ¨¸ÉμÎ´¨± ,

μ¡¥¸¶¥Î¨¢ ÕÐ¥£μ ¶μÉ¥´Í¨ ² μ¡· §Í ; E⊥ Å ¶μ¶¥·¥Î´μ¥ Ô²¥±É·¨Î¥¸±μ¥ ¶μ²¥; B‖ Å ¶·μ¤μ²Ó´μ¥
³ £´¨É´μ¥ ¶μ²¥
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�¨¸. 2. ‘Ì¥³  Ô±¸¶¥·¨³¥´É : 1 Å ± Éμ¤ Ô²¥±É·μ´´μ° ¶ÊÏ±¨; 2 Å Ê¶· ¢²ÖÕÐ¨° Ô²¥±É·μ¤; 3 Å

¶² ¸É¨´Ò E⊥; 4 Å ¸μ²¥´μ¨¤; 5 Å μ¡· §¥Í; 6 Å  ³¶¥·³¥É·; 7 Å ¨¸ÉμÎ´¨± ¶μ¸ÉμÖ´´μ£μ ´ ¶·Ö¦¥-

´¨Ö; 8 Å ¨³¶Ê²Ó¸´Ò° ¨¸ÉμÎ´¨± ´ ¶·Ö¦¥´¨Ö; E⊥, B‖ Å ±μ³¶μ´¥´ÉÒ ¸±·¥Ð¥´´ÒÌ Ô²¥±É·¨Î¥¸±μ£μ
¨ ³ £´¨É´μ£μ ¶μ²¥°

K‚�� μ¶·¥¤¥²Ö¥É¸Ö ¨§ §´ Î¥´¨° Éμ±  ¶¥·¢¨Î´μ£μ ¶ÊÎ±  I1 ¨ Éμ±  ¢Éμ·¨Î´ÒÌ Ô²¥±-
É·μ´μ¢, · ¢´μ£μ Éμ±Ê ¨¸ÉμÎ´¨±  ´ ¶·Ö¦¥´¨Ö, ¶μ¤±²ÕÎ¥´´μ£μ ± ¨¸¸²¥¤Ê¥³μ³Ê μ¡· §ÍÊ
Iμ¡· (·¨¸. 1):

K‚�� =
I1 − Iμ¡·

I1
. (2)

‘Ì¥³  Ô±¸¶¥·¨³¥´É  ¶·¥¤¸É ¢²¥´  ´  ·¨¸. 2.
‚ Ô±¸¶¥·¨³¥´É Ì ¨§³¥·Ö² ¸Ó § ¢¨¸¨³μ¸ÉÓ K‚�� μÉ Ô´¥·£¨¨ Ô²¥±É·μ´μ¢ ¶¥·¢¨Î´μ£μ

¶ÊÎ±  ¨ μÉ §´ Î¥´¨Ö ¶²μÉ´μ¸É¨ § ·Ö¤ , ¢´μ¸¨³μ£μ ¶¥·¢¨Î´Ò³ ¶ÊÎ±μ³ ´  ¶μ¢¥·Ì´μ¸ÉÓ
μ¡· §Í . ˆ§³¥·¥´¨Ö ¶·μ¨§¢μ¤¨²¨¸Ó ¡¥§ μÎ¨¸É±¨ μ¡· §Í  ¨ ¸ μÎ¨¸É±μ° μ¡· §Í  Ô²¥±-
É·μ´´Ò³ ¶ÊÎ±μ³ ¸ Í¥²ÓÕ Ê¤ ²¥´¨Ö ¸ ¶μ¢¥·Ì´μ¸É¨ μ¡· §Í  ³μ²¥±Ê²  ¡¸μ·¡¨·μ¢ ´´μ£μ
μ¸É ÉμÎ´μ£μ £ § .

�Î¨¸É±  ¶·μ¨§¢μ¤¨² ¸Ó ¸ ¶μ³μÐÓÕ ¢´¥¸¥´¨Ö ¶ÊÎ±  Ô²¥±É·μ´μ¢ ´  ¶μ¢¥·Ì´μ¸ÉÓ μ¡· §Í 
¤¢Ê³Ö ³¥Éμ¤ ³¨. ‚ ¶¥·¢μ³ ¸²ÊÎ ¥ ¶ÊÎμ± Ô²¥±É·μ´μ¢ ¨³¥² ÉÊ ¦¥ Ô´¥·£¨Õ, ÎÉμ ¨ ¶·¨ ¨§³¥-
·¥´¨¨ K‚��. ‚μ ¢Éμ·μ³ ¸²ÊÎ ¥ Ô´¥·£¨Ö ¨§³¥´Ö² ¸Ó ¢ ¤¨ ¶ §μ´¥ μÉ 50 Ô‚ ¤μ ¶μÉ¥´Í¨ ² 
± Éμ¤ , ¸ Ï £μ³ 50 Ô‚.

�·¨ ¨§³¥·¥´¨¨ K‚�� ¸ μÎ¨¸É±μ° μ¡²ÊÎ¥´¨¥ μ¡· §Í  ¶¥·¢¨Î´Ò³ Ô²¥±É·μ´´Ò³ ¶ÊÎ-
±μ³ ¶·μ¨§¢μ¤¨²μ¸Ó ¢ ¶μ¸ÉμÖ´´μ³ ·¥¦¨³¥. ˆ§³¥·¥´¨¥ K‚�� ¡¥§ μÎ¨¸É±¨ ¶·μ¨§¢μ¤¨²μ¸Ó
¢ ¨³¶Ê²Ó¸´μ³ ·¥¦¨³¥, ±μÉμ·Ò° μ¡¥¸¶¥Î¨¢ ²¸Ö ¸ ¶μ³μÐÓÕ Ê¶· ¢²ÖÕÐ¥£μ Ô²¥±É·μ¤  ¨
¨³¶Ê²Ó¸´μ£μ ¨¸ÉμÎ´¨±  ´ ¶·Ö¦¥´¨Ö.

�¥§Ê²ÓÉ ÉÒ ¨§³¥·¥´¨° ±μÔËË¨Í¨¥´É  ¢Éμ·¨Î´μ° Ô²¥±É·μ´´μ° Ô³¨¸¸¨¨ ¶·¥¤¸É ¢²¥´Ò
´  ·¨¸. 3. ˆ§³¥·¥´¨Ö³¨ Ê¸É ´μ¢²¥´μ, ÎÉμ ¶μ±·ÒÉ¨¥ TiN ´¥ ¢´μ¸¨É § ³¥É´ÒÌ ¨§³¥´¥-
´¨° ¢ §´ Î¥´¨¥ K‚�� μ¡· §Í : ±·¨¢Ò¥ ¤²Ö ´¥ ¶μ±·ÒÉÒÌ ¨ ¶μ±·ÒÉÒÌ TiN ¸² ¡μ μÉ-
²¨Î ÕÉ¸Ö (·¨¸. 3,  , ¡, ¢). ‚ Éμ ¦¥ ¢·¥³Ö μÎ¨¸É±  μ¡· §Í  Ô²¥±É·μ´´Ò³ ¶ÊÎ±μ³ ¨£· ¥É
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�¨¸. 3. �¥§Ê²ÓÉ ÉÒ ¨§³¥·¥´¨° K‚�� μ¡· §Íμ¢ ´¥·¦ ¢¥ÕÐ¥° ¸É ²¨ •18�9’ ¡¥§ ¶μ±·ÒÉ¨Ö ¨ ¶μ-

±·ÒÉÒÌ TiN:  ) ±μ´É·μ²Ó´Ò¥ ¨§³¥·¥´¨Ö K‚�� μ¡· §Í  ¡¥§ ¶·¥¤¢ ·¨É¥²Ó´μ° μÎ¨¸É±¨ (¨³¶Ê²Ó¸´Ò°
·¥¦¨³); ¡) § ¢¨¸¨³μ¸ÉÓ K‚�� μÉ Ô´¥·£¨¨ ¶ ¤ ÕÐ¨Ì Ô²¥±É·μ´μ¢ Ee (μÎ¨¸É±  ¶² ¸É¨´Ò ¶·μ¨§¢μ-

¤¨² ¸Ó Éμ²Ó±μ ´  Ô´¥·£¨¨ ¨§³¥·¥´¨Ö K‚��); ¢) § ¢¨¸¨³μ¸ÉÓ K‚�� μ¡· §Í  μÉ Ô´¥·£¨¨ ¶ ¤ ÕÐ¨Ì

Ô²¥±É·μ´μ¢ Ee, μÎ¨¸É±  ¶·μ¨§¢μ¤¨² ¸Ó ¶μ ¢¸¥³Ê ¨§³¥·Ö¥³μ³Ê ¸¶¥±É·Ê Ô´¥·£¨°, ¶²μÉ´μ¸ÉÓ § ·Ö¤ ,
μÎ¨Ð ÕÐ¥£μ ¶ÊÎ± , ¸μ¸É ¢²Ö²  10 ³±Š²/³³2; £) § ¢¨¸¨³μ¸ÉÓ K‚�� μ¡· §Í  μÉ ¶²μÉ´μ¸É¨ § ·Ö¤ ,

¢´¥¸¥´´μ£μ μÎ¨Ð ÕÐ¨³ ¶ÊÎ±μ³

¸ÊÐ¥¸É¢¥´´ÊÕ ·μ²Ó Å μ´  Ê³¥´ÓÏ ¥É K‚�� μ¡· §Í  ¶·¨³¥·´μ ¢¤¢μ¥ (·¨¸. 3,  , ¡, ¢).
�·¨ ÔÉμ³ μÎ¨¸É±  ¶μ ¢¸¥³Ê ¸¶¥±É·Ê Ô´¥·£¨¨ ¶ ¤ ÕÐ¨Ì Ô²¥±É·μ´μ¢ Ê³¥´ÓÏ ¥É K‚��

μ¡· §Í  ´¥ ¡μ²¥¥, Î¥³ ´  10%, ¶μ ¸· ¢´¥´¨Õ ¸ μÎ¨¸É±μ° Éμ²Ó±μ ´  Ô´¥·£¨¨ ¨§³¥·¥´¨Ö
K‚�� (·¨¸. 3, ¡, ¢).

‡´ Î¥´¨¥ K‚�� μ¡· §Í  ¤μ¸É¨£ ¥É · ¢´μ¢¥¸´μ£μ §´ Î¥´¨Ö (μ±μ²μ 1,2) Ê¦¥ ¶·¨ ¶²μÉ-
´μ¸É¨ § ·Ö¤ , ¢´¥¸¥´´μ£μ μÎ¨Ð ÕÐ¨³ ¶ÊÎ±μ³, q/S ≈ 500 ³±Š²/³³2 (·¨¸. 3, £).
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‘ Í¥²ÓÕ ¶·μ¢¥·±¨ ¶μ²ÊÎ¥´´ÒÌ ·¥§Ê²ÓÉ Éμ¢ μ¡· §ÍÒ ¸ ¶μ±·ÒÉ¨¥³ TiN, ´  ±μÉμ·ÒÌ
¶·μ¨§¢¥¤¥´Ò Ô±¸¶¥·¨³¥´ÉÒ, ¡Ò²¨ ´ ¶· ¢²¥´Ò ¢ ®Technology department Vacuum, Sur-
faces and Coatings¯ –…��, £¤¥ ³¥Éμ¤μ³ ·¥´É£¥´μ¢¸±μ° ËμÉμÔ²¥±É·μ´´μ° ¸¶¥±É·μ¸±μ-
¶¨¨ (�”�‘) ¡Ò² μ¶·¥¤¥²¥´ ¸μ¸É ¢ ¶μ¢¥·Ì´μ¸É¨ μ¡· §Í  ¸ TiN-¶μ±·ÒÉ¨¥³ ¨ ¨§³¥·¥´ ¨Ì
K‚��. �¥§Ê²ÓÉ ÉÒ, ¶μ²ÊÎ¥´´Ò¥ ¢ –…��, ¶·¥¤¸É ¢²¥´Ò ´  ·¨¸. 4.
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�¨¸. 4. �¥§Ê²ÓÉ ÉÒ ¨§³¥·¥´¨Ö ®Technology department Vacuum, Surfaces and Coatings¯ –…�� ³¥Éμ-

¤μ³ �”�‘:  ) ¸· ¢´¥´¨¥ Ô±¸¶¥·¨³¥´É ²Ó´μ° § ¢¨¸¨³μ¸É¨ K‚�� μÉ Ô´¥·£¨¨ ¶ ¤ ÕÐ¨Ì Ô²¥±É·μ´μ¢
¤²Ö μ¡· §Íμ¢, ¶μ±·ÒÉÒÌ TiN, ¶μ²ÊÎ¥´´ÒÌ ¢ ®Technology department Vacuum, Surfaces and Coat-

ings¯ –…�� ¨ ´  ¸É¥´¤¥ ®�¥±Ê¶¥· Éμ·¯; ¡) ¸μ¸É ¢ ¶μ¢¥·Ì´μ¸É¨ μ¡· §Í , ¶μ²ÊÎ¥´´Ò° ¢ ®Technology

department Vacuum, Surfaces and Coatings¯ –…�� ³¥Éμ¤μ³ �”�‘

Š ± ¢¨¤´μ ¨§ ·¨¸. 4, ·¥§Ê²ÓÉ ÉÒ, ¶μ²ÊÎ¥´´Ò¥ ¢ Ô±¸¶¥·¨³¥´É Ì ´  ¸É¥´¤¥ ®�¥±Ê¶¥· -
Éμ·¯, ¶· ±É¨Î¥¸±¨ ¸μ¢¶ ¤ ÕÉ ¸ ·¥§Ê²ÓÉ É ³¨ Ô±¸¶¥·¨³¥´Éμ¢ ¢ ®Technology department
Vacuum, Surfaces and Coatings¯ –…��. � ¨¡μ²ÓÏ¥¥ μÉ²¨Î¨¥ K‚�� ´ ¡²Õ¤ ¥É¸Ö ´  Ô´¥·-
£¨ÖÌ ¡μ²¥¥ 1000 Ô‚.

‡�Š‹�—…�ˆ…

�É· ¡μÉ ´  ³¥Éμ¤¨±  ¨§³¥·¥´¨Ö K‚�� ¶μ¢¥·Ì´μ¸É¨ ¨¸¸²¥¤Ê¥³ÒÌ μ¡· §Íμ¢ ³ É¥·¨ -
²μ¢ ´  ¸É¥´¤¥ ®�¥±Ê¶¥· Éμ·¯. ‘· ¢´¥´¨¥ ·¥§Ê²ÓÉ Éμ¢ ¨§³¥·¥´¨° μ¡· §Íμ¢ ´¥·¦ ¢¥ÕÐ¥°
¸É ²¨ •18�9’ ¶μ± §Ò¢ ¥É ´¥§´ Î¨É¥²Ó´Ò¥ · §²¨Î¨Ö K‚�� ¶·¨ ¨¸¸²¥¤Ê¥³ÒÌ ¢ ±ÊÊ³´ÒÌ
Ê¸²μ¢¨ÖÌ. „²Ö μÍ¥´±¨ ÔËË¥±É¨¢´μ¸É¨ ¨¸¶μ²Ó§μ¢ ´¨Ö ³ É¥·¨ ²  ¶μ±·ÒÉ¨° ¢ ±ÊÊ³´ÒÌ
± ³¥· ´¥μ¡Ìμ¤¨³μ ¢ ¤ ²Ó´¥°Ï¥³ ¨¸¸²¥¤μ¢ ÉÓ ¤¨´ ³¨±Ê K‚�� μ¡· §Íμ¢ ¶·¨ ¶·μÍ¥¸¸ Ì
 ¡¸μ·¡Í¨¨ ¨ ¤¥¸μ·¡Í¨¨ μ¸É ÉμÎ´μ£μ £ §  ¢ § ¢¨¸¨³μ¸É¨ μÉ ¢ ±ÊÊ³´ÒÌ Ê¸²μ¢¨° Å ¤ -
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