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�·¨¢¥¤¥´Ò ·¥§Ê²ÓÉ ÉÒ ¨¸¸²¥¤µ¢ ´¨Ö ´¥¸É Í¨µ´ ·´ÒÌ ·¥¦¨³µ¢ Ëµ·³¨·µ¢ ´¨Ö Ô²¥±É·µ´´ÒÌ ¶µ-
Éµ±µ¢ ¢ µ¡ÒÎ´µ³ ¨ ¨´¢¥·¸´µ³ ±µ ±¸¨ ²Ó´ÒÌ ¤¨µ¤ Ì ¸ ¢Éµ·¨Î´µ° Ô²¥±É·µ´´µ° Ô³¨¸¸¨¥°. �µ± § ´µ,
ÎÉµ ¢ ¨´¢¥·¸´ÒÌ ¤¨µ¤ Ì ¶µÉµ± ¸¨²Ó´µ ´¥Ê¸Éµ°Î¨¢ ¶µ µÉ´µÏ¥´¨Õ ± ³ ²Ò³ ¨§³¥´¥´¨Ö³ ´ ¶·Ö¦¥´¨Ö,
ÎÉµ ¢¥¤¥É ± ¸¨²Ó´µ° ³µ¤Ê²ÖÍ¨¨ ´ ¶·Ö¦¥´¨Ö ´  ¤¨µ¤¥ ¢¶²µÉÓ ¤µ ¶¥·¥Ìµ¤  ¢ ·¥¦¨³  ¢Éµ£¥´¥· Éµ· .

Results of computer simulations of nonstationary effects of electron �ow formation are given for
direct and inverted-polarity secondary-emission coaxial diodes. It is shown that the �ow in inverted-
polarity diodes is strongly unstable with respect to small voltage variations, thereby securing deeper
modulation of the voltage on the diode up to transition to the regime of self-excited oscillator.
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�  µ¸´µ¢¥ ¨¸¸²¥¤µ¢ ´¨° ·¥¦¨³µ¢ ¸ ³µ¶µ¤¤¥·¦¨¢ ÕÐ¥°¸Ö ¢Éµ·¨Î´µ° Ô³¨¸¸¨¨ Ô²¥±-
É·µ´µ¢ ¢ Ê¸É·µ°¸É¢ Ì ¸µ ¸±·¥Ð¥´´Ò³¨ E×B-¶µ²Ö³¨ [1Ä3] ¢ · ¡µÉ¥ [4] ¡Ò²µ ¶·¥¤²µ¦¥´µ
¨¸¶µ²Ó§µ¢ ÉÓ Ê¶· ¢²¥´¨¥ ¢Éµ·¨Î´µ° Ô³¨¸¸¨¥° Ô²¥±É·µ´µ¢ ¤²Ö § Ì¢ É  ¨ ´ ±µ¶²¥´¨Ö Î -
¸É¨Í ¢´ÊÉ·¨ ³ £´¥É·µ´´µ£µ ¤¨µ¤  ± ± ¶·µ³¥¦ÊÉµÎ´µ° ¸É ¤¨¨ Ëµ·³¨·µ¢ ´¨Ö ±µ·µÉ±µ¨³-
¶Ê²Ó¸´µ£µ ¶ÊÎ±  ¸ ¡µ²ÓÏ¨³ § ·Ö¤µ³. „²Ö Ê¶· ¢²¥´¨Ö (¨´¨Í¨ Í¨¨ ¨ £ Ï¥´¨Ö) ¢Éµ·¨Î´µ°
Ô³¨¸¸¨¥° ¨¸¶µ²Ó§µ¢ ²¨¸Ó ¥¥ ¶µ·µ£µ¢Ò¥ Ì · ±É¥·¨¸É¨±¨, § ¢¨¸¨³µ¸ÉÓ µÉ Ê£²  ¶ ¤¥´¨Ö ¨
Ô´¥·£¨¨ Î ¸É¨Í. �·¨¢²¥± É¥²Ó´Ò³ ± § ²µ¸Ó ¨¸¶µ²Ó§µ¢ ´¨¥ ¨´¢¥·¸´µ£µ ±µ ±¸¨ ²Ó´µ£µ ¤¨-
µ¤ , ¢ ±µÉµ·µ³ ± Éµ¤µ³ Ö¢²Ö¥É¸Ö ¢´¥Ï´¨° Ô²¥±É·µ¤. �·¨ µ¤¨´ ±µ¢ÒÌ ¢´¥Ï´¨Ì · §³¥· Ì
ÔÉµ ¶µ§¢µ²Ö²µ · ¸¸Î¨ÉÒ¢ ÉÓ ´  ¡µ²ÓÏ¨¥ Éµ±¨ ¸ ± Éµ¤  ¢ ¨´¢¥·¸´µ° £¥µ³¥É·¨¨. ˆ¸¸²¥¤µ-
¢ ´¨¥ ´¥¸É Í¨µ´ ·´ÒÌ ·¥¦¨³µ¢ · ¡µÉÒ ¨´¢¥·¸´ÒÌ ³ £´¥É·µ´´ÒÌ ¤¨µ¤µ¢ ¶µ± § ²µ, ÎÉµ ¢
´¥±µÉµ·µ³ ¤¨ ¶ §µ´¥ ¶ · ³¥É·µ¢ ¶µ¤µ¡´µ¥ Ê¸É·µ°¸É¢µ ¸ ¢Éµ·¨Î´µ-Ô³¨¸¸¨µ´´Ò³ ± Éµ¤µ³
¨ ¸ ¢´¥Ï´¥° Í¥¶ÓÕ ¸¶µ¸µ¡´µ · ¡µÉ ÉÓ ¢ ·¥¦¨³¥  ¢Éµ£¥´¥· Éµ·  ´  ¤µ¸É ÉµÎ´µ ¢Ò¸µ±¨Ì
Î ¸ÉµÉ Ì.
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� ¸¸³µÉ·¨³ ¢´ Î ²¥ ¸²ÊÎ °, ±µ£¤  ¢ ³ £´¥É·µ´´µ³ ¤¨µ¤¥ ´¥É Ô³¨¸¸¨¨ Î ¸É¨Í ¨ µ´
¶·¥¤¸É ¢²Ö¥É ¸µ¡µ° ¥³±µ¸ÉÓ C, § ·Ö¦ ¥³ÊÕ ´ ¶·Ö¦¥´¨¥³ V0(t) µÉ ¨¸ÉµÎ´¨±  ´ ¶·Ö¦¥´¨Ö
Î¥·¥§ ¤µ¶µ²´¨É¥²Ó´ÊÕ RL-Í¥¶µÎ±Ê. ‚ µ¡Ð¥³ ¸²ÊÎ ¥ § ·Ö¤±  ¥³±µ¸É¨ µ¸ÊÐ¥¸É¢²Ö¥É¸Ö ¢
±µ²¥¡ É¥²Ó´µ³ ·¥¦¨³¥ ¸ ¸µ¡¸É¢¥´´µ° Î ¸ÉµÉµ° § ÉÊÌ ÕÐ¨Ì ±µ²¥¡ ´¨° ω =

√
ω2

0 − δ2,
£¤¥ ω0 =

√
1/LC; δ = R/2L Å ¶µ¸ÉµÖ´´ Ö § ÉÊÌ ´¨Ö.
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…¸²¨ ¢ ¤¨µ¤¥ ¨¸¶µ²Ó§Ê¥É¸Ö ± Éµ¤ ¸µ ¢Éµ·¨Î´µ° Ô³¨¸¸¨¥° Ô²¥±É·µ´µ¢, Éµ ÔÉ¨ ±µ²¥¡ ´¨Ö
´ ¶·Ö¦¥´¨Ö ´  ¤¨µ¤¥ ³µ£ÊÉ ¶·¥¤¸É ¢²ÖÉÓ ¸µ¡µ° ®§ É· ¢±Ê¯ ¤²Ö · §¢¨É¨Ö ¢Éµ·¨Î´µ° Ô³¨¸-
¸¨¨ (´ ¶·¨³¥·, ¶·¨ ¶ ¤¥´¨¨ ´ ¶·Ö¦¥´¨Ö, ±µ£¤  ¢ Ê¸±µ·ÖÕÐ¥³ ¶·µ³¥¦ÊÉ±¥ ¶·¨¸ÊÉ¸É¢Ê¥É
¤µ¸É ÉµÎ´µ¥ ±µ²¨Î¥¸É¢µ Î ¸É¨Í). ‚ µ¡ÒÎ´µ³ ³ £´¥É·µ´´µ³ ¤¨µ¤¥, ¢ ±µÉµ·µ³ ¢´ÊÉ·¥´´¨³
Ô²¥±É·µ¤µ³ ¸²Ê¦¨É ± Éµ¤, ÔÉ¨ ±µ²¥¡ ´¨Ö ¸¶µ¸µ¡¸É¢ÊÕÉ ¡µ²¥¥ ¡Ò¸É·µ³Ê · §¢¨É¨Õ ¶·µ-
Í¥¸¸  ¢Éµ·¨Î´µ° Ô³¨¸¸¨¨, µ¤´ ±µ Ì · ±É¥·¨¸É¨±¨ ¤¨µ¤  ¨ Ëµ·³¨·Ê¥³µ£µ ¢ ´¥³ ¶µÉµ± 
´¥§´ Î¨É¥²Ó´µ µÉ²¨Î ÕÉ¸Ö µÉ ¸²ÊÎ Ö, ´ ¶·¨³¥·,  ¶¥·¨µ¤¨Î¥¸±µ° § ·Ö¤±¨. ‚ ¨´¢¥·¸´µ³
³ £´¥É·µ´´µ³ ¤¨µ¤¥, ¢ ±µÉµ·µ³ ± Éµ¤µ³ ¸²Ê¦¨É ¢´¥Ï´¨° Ô²¥±É·µ¤, ÔÉ¨ ±µ²¥¡ ´¨Ö ³µ£ÊÉ
Ê¸¨²¨¢ ÉÓ¸Ö ¨ ¶¥·¥Ìµ¤¨ÉÓ ¢ ¸ ³µ¶µ¤¤¥·¦¨¢ ÕÐ¨°¸Ö ·¥¦¨³.

„²Ö ¨²²Õ¸É· Í¨¨ ´  ·¨¸Ê´± Ì ¶·¨¢¥¤¥´Ò ·¥§Ê²ÓÉ ÉÒ · ¸Î¥Éµ¢ ¤²Ö ³ £´¥É·µ´´µ£µ ¤¨-
µ¤  ¸ · ¤¨Ê¸µ³  ´µ¤  rA = 0,66 ¸³, · ¤¨Ê¸µ³ ± Éµ¤  rK = 1,06 ¸³, ´ Ìµ¤ÖÐ¥£µ¸Ö ¢µ
¢´¥Ï´¥³ ³ £´¨É´µ³ ¶µ²¥ B0 = 3 ±ƒ¸. „²Ö ¶·¨³¥·  ¢Ò¡· ´  É· ¶¥Íe¨¤ ²Ó´ Ö Ëµ·³ 
¨³¶Ê²Ó¸  ¢´¥Ï´¥£µ ´ ¶·Ö¦¥´¨Ö ¸ ¢·¥³¥´¥³ ´ · ¸É ´¨Ö ¨ ¸¶ ¤  V0(t) ¶µ 8 ´¸ ¨ ¶²µ¸±µ°
¢¥·Ï¨´µ° ¤²¨É¥²Ó´µ¸ÉÓÕ 8 ´¸. �³¶²¨ÉÊ¤  ´ ¶·Ö¦¥´¨Ö ´  ¢´¥Ï´¥³ ¨¸ÉµÎ´¨±¥ ¸µ¸É -
¢²Ö²  50 ±‚. „²Ö ¤ ´´µ£µ ¢ ·¨ ´É  · ¸Î¥Éµ¢, ¨²²Õ¸É·¨·ÊÕÐ¥£µ ¢µ§³µ¦´µ¸ÉÓ · ¡µÉÒ
³ £´¥É·µ´´µ£µ ¤¨µ¤  ¢ ·¥¦¨³¥  ¢Éµ£¥´¥· Éµ· , ¢Ò¡· ´ ¶µ¸ÉµÖ´´Ò° Éµ± Ô³¨¸¸¨¨ ¶¥·-
¢¨Î´µ£µ ¶ÊÎ±  ¸ ± Éµ¤  30 �. “³¥´ÓÏ¥´¨¥ Éµ±  Ô³¨¸¸¨¨ ¶¥·¢¨Î´µ£µ ¶ÊÎ±  ¶·¨¢µ¤¨É ±
¨§³¥´¥´¨Õ ¸·¥¤´¥° ¸µ¸É ¢²ÖÕÐ¥° ´ ¶·Ö¦¥´¨Ö ¨ ¥£µ ³µ¤Ê²ÖÍ¨¨. � ¸Î¥ÉÒ ¶·µ¢¥¤¥´Ò ¶µ
Ô²¥±É·µ³ £´¨É´µ³Ê ±µ¤Ê Š���’ [5] ¢ ¤¢Ê³¥·´µ° r − θ-£¥µ³¥É·¨¨.

�  ·¨¸. 1 ¶µ± § ´µ ¶µ¢¥¤¥´¨¥ ´ ¶·Ö¦¥´¨Ö ´  ¤¨µ¤¥. ‚¸¶ÒÏ¥Î´µ¥ ¶µ¢¥¤¥´¨¥ Éµ±  ¢Éµ-
·¨Î´µ° Ô³¨¸¸¨¨ ¨²²Õ¸É·¨·Ê¥É¸Ö ·¨¸. 2. ‘µµÉ¢¥É¸É¢ÊÕÐ Ö ¢·¥³¥´´ Ö ¸É·Ê±ÉÊ·  Éµ±µ¢
µ¡· É´µ° ¡µ³¡ ·¤¨·µ¢±¨ ± Éµ¤  ¶ÊÎ± ³¨ ¶¥·¢¨Î´ÒÌ ¨ ¢Éµ·¨Î´ÒÌ Ô²¥±É·µ´µ¢ ¶µ± § ´ 
´  ·¨¸. 3. — ¸ÉµÉ  ±µ²¥¡ ´¨° ´ ¶·Ö¦¥´¨Ö ´  ¤¨µ¤¥ ¶·¨³¥·´µ · ¢´  ¸µ¡¸É¢¥´´µ° Î ¸ÉµÉ¥
Í¥¶¨ ¨, ¸µµÉ¢¥É¸É¢¥´´µ, ¶µ ±· °´¥° ³¥·¥ ¢ ´¥±µÉµ·µ³ ¤¨ ¶ §µ´¥, ³µ¦¥É ·¥£Ê²¨·µ¢ ÉÓ¸Ö
¢´¥Ï´¨³¨ ¶ · ³¥É· ³¨. �³¶²¨ÉÊ¤  ±µ²¥¡ ´¨° ¨ ¸·¥¤´¥¥ ´ ¶·Ö¦¥´¨¥ É ±¦¥ ³µ£ÊÉ ·¥£Ê-
²¨·µ¢ ÉÓ¸Ö ¢Ò¡µ·µ³ ´¥±µÉµ·ÒÌ ¨§ ¸ÊÐ¥¸É¢ÊÕÐ¨Ì ¶ · ³¥É·µ¢, ¢ Î ¸É´µ¸É¨, ³ £´¨É´Ò³
¶µ²¥³ ¨ Éµ±µ³ Ô³¨¸¸¨¨ ¶¥·¢¨Î´µ£µ ¶ÊÎ± .

�¨¸. 1. �µ¢¥¤¥´¨¥ ´ ¶·Ö¦¥´¨Ö ´  ³ £´¥-

É·µ´´µ° ¶ÊÏ±¥
�¨¸. 2. „¨´ ³¨±  Éµ±  ¢Éµ·¨Î´µ° Ô³¨¸¸¨¨

‘ Ë¨§¨Î¥¸±µ° ÉµÎ±¨ §·¥´¨Ö ± ·É¨´  ¶·µÍ¥¸¸µ¢ ¤µ¸É ÉµÎ´o ¶·µ¸É . �·¥¤¶µ²µ¦¨³,
ÎÉµ ¸ ¢´¥Ï´¥£µ Ô²¥±É·µ¤  ¤¨µ¤  ´¥¶·¥·Ò¢´µ Ô³¨É¨·ÊÕÉ Ô²¥±É·µ´Ò (´ ¶·¨³¥·, ¢ ·¥-
§Ê²ÓÉ É¥ É¥·³µÔ³¨¸¸¨¨) ¸ § ³¥É´Ò³ Éµ±µ³. �·¨ ´ · ¸É ´¨¨ ´ ¶·Ö¦¥´¨Ö ´  ¤¨µ¤¥ Î¥·¥§
RL-Í¥¶µÎ±Ê Ô³¨É¨·Ê¥³Ò¥ Ô²¥±É·µ´Ò ´¥ ³µ£ÊÉ ¢¥·´ÊÉÓ¸Ö ´  ± Éµ¤ ¨ ´ ± ¶²¨¢ ÕÉ¸Ö ¢
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�¨¸. 3. �µ¢¥¤¥´¨¥ Éµ±µ¢ ¶¥·¢¨Î´µ£µ ¶ÊÎ±  ¨ ¢Éµ·¨Î´ÒÌ Ô²¥±É·µ´µ¢, ¢µ§¢· Ð ÕÐ¨Ì¸Ö ´  ± Éµ¤

Ê¸±µ·ÖÕÐ¥³ ¶·µ³¥¦ÊÉ±¥. ‘¶ ¤ ´ ¶·Ö¦¥´¨Ö ´  ¤¨µ¤¥ ¤µ²¦¥´ ¶·¨¢¥¸É¨ ± ¢µ§´¨±´µ¢¥´¨Õ
Éµ±  ¢Éµ·¨Î´µ° Ô³¨¸¸¨¨, ±µÉµ·Ò° ¥Ð¥ ¸¨²Ó´¥¥ ®¶µ¤¸ ¦¨¢ ¥É¯ ´ ¶·Ö¦¥´¨¥ ´  ¤¨µ¤¥, ¢
·¥§Ê²ÓÉ É¥ Î¥£µ Ê¸±µ·ÖÕÐ¨° ¶·µ³¥¦ÊÉµ± ³µ¦¥É ¡ÒÉÓ ¢µµ¡Ð¥ µÎ¨Ð¥´ µÉ ¢¸¥Ì ¶·¨¸ÊÉ-
¸É¢ÊÕÐ¨Ì ¢ ´¥³ Ô²¥±É·µ´µ¢, ¥¸²¨ ´ ¶·Ö¦¥´¨¥ ¸³¥´¨É §´ ±, ¨²¨ µÉ ´¥±µÉµ·µ° Î ¸É¨,
¥¸²¨ §´ ± ´ ¶·Ö¦¥´¨Ö ´¥ ³¥´Ö¥É¸Ö. � §´¨Í  ¢ ¶µ¢¥¤¥´¨¨ ®¶·Ö³µ£µ¯ ¨ ¨´¢¥·¸´µ£µ ¤¨µ¤µ¢
§ ±²ÕÎ ¥É¸Ö ¢ Éµ³, ÎÉµ, ¢µ-¶¥·¢ÒÌ, ¢ ¤¨µ¤¥ ¶·Ö³µ° ¶µ²Ö·´µ¸É¨ ´Ê¦´µ ¢¥·´ÊÉÓ Ô²¥±É·µ´Ò
¶µ¶¥·¥± ³ £´¨É´µ£µ ¶µ²Ö ´  ³¥´ÓÏ¨° · ¤¨Ê¸, £¤¥ · ¸¶µ²µ¦¥´ ± Éµ¤,   ¢ ¨´¢¥·¸´µ³ Å ´ 
¡µ²ÓÏ¨°, ÎÉµ ¸ÊÐ¥¸É¢¥´´µ ²¥£Î¥. ‚µ-¢Éµ·ÒÌ, ¡µ²¥¥ · §¢¨É Ö ¶µ¢¥·Ì´µ¸ÉÓ ± Éµ¤  (¢´¥Ï-
´¨° Ô²¥±É·µ¤) ¢ ¨´¢¥·¸´µ³ ¤¨µ¤¥ ¶µ§¢µ²Ö¥É ±· É±µ¢·¥³¥´´µ ¸´¨³ ÉÓ ¸ ´¥¥ ¡µ²ÓÏ¨¥ Éµ±¨
¢Éµ·¨Î´µ° Ô³¨¸¸¨¨ ¨ É¥³ ¸ ³Ò³ µ¡¥¸¶¥Î¨¢ ÉÓ ¡µ²¥¥ £²Ê¡µ±ÊÕ ³µ¤Ê²ÖÍ¨Õ ´ ¶·Ö¦¥´¨Ö ´ 
¤¨µ¤¥. �µ¸²¥ ¸¡·µ¸  § ·Ö¤ , ¸ÊÐ¥¸É¢µ¢ ¢Ï¥£µ ¢ Ê¸±µ·ÖÕÐ¥³ ¶·µ³¥¦ÊÉ±¥, ¥³±µ¸ÉÓ (¤¨µ¤)
¢´µ¢Ó ´ Î¨´ ¥É § ·Ö¦ ÉÓ¸Ö ¨, ¥¸²¨ Ô³¨¸¸¨Ö § É· ¢µÎ´µ£µ ¶ÊÎ±  ´¥¶·¥·Ò¢´ , ¶·µÍ¥¸¸
¶µ¢Éµ·Ö¥É¸Ö.

� ¡µÉ  ¢Ò¶µ²´¥´  ¶·¨ ¶µ¤¤¥·¦±¥ �””ˆ (£· ´É º 03-02-17301).
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