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�.�. ’¨Éμ¢ ∗ μÉ ¨³¥´¨ ¶·μ¥±É  KATRIN
ˆ´¸É¨ÉÊÉ Ö¤¥·´ÒÌ ¨¸¸²¥¤μ¢ ´¨° �μ¸¸¨°¸±μ°  ± ¤¥³¨¨ ´ Ê±, Œμ¸±¢ 

82-²¥É´ÖÖ ¨¸Éμ·¨Ö ¶μ¨¸±  ³ ¸¸Ò ´¥°É·¨´μ ¸¢Ö§ ´  ¸ ¨³¥´ ³¨ ³´μ£¨Ì ¨§¢¥¸É-
´ÒÌ Ë¨§¨±μ¢. �·μ¥±É KATRIN ´ Í¥²¥´ ´  ¶μ²ÊÎ¥´¨¥ ¢¥·Ì´¥£μ ¶·¥¤¥²  ÔËË¥±É¨¢´μ°
³ ¸¸Ò Ô²¥±É·μ´´μ£μ  ´É¨´¥°É·¨´μ ¢ β-· ¸¶ ¤¥ É·¨É¨Ö ´  Ê·μ¢´¥ 0,2 Ô‚/c2. �·¨¢¥-
¤¥´Ò μ¸´μ¢´Ò¥ ¶ · ³¥É·Ò Ê¸É ´μ¢±¨. ‡ ¶Ê¸± ¸ ´¥· ¤¨μ ±É¨¢´Ò³¨ £ § ³¨ ¶² ´¨·Ê¥É¸Ö
¢ ¸¥´ÉÖ¡·¥ 2016 £., ¨ ´ ¡μ· ¤ ´´ÒÌ ¸ É·¨É¨¥³ Å ¢ 2017 £. �¡¸Ê¦¤ ÕÉ¸Ö ¢μ§³μ¦´μ¸É¨
Ê¸É ´μ¢±¨ ¸¢¥·Ì ¶¥·¢μ´ Î ²Ó´μ° ¶·μ£· ³³Ò KATRIN.

82-years old neutrino mass search history has been connected with the names of
many prominent physicists. KATRIN project is aimed at setting upper limit on the
effective electron antineutrino mass at 0.2 eV/c2 level. The main installation parameters
are presented. Commissioning start is planned with nonradioactive gases for September
2016 and data taking with tritium, for 2017. Possible experiments beyond original KATRIN
program are discussed.

PACS: 14.60.Pq; 14.60.St; 29.30.Aj

�  ¸¢Ö§Ó ³ ¸¸Ò ´¥°É·¨´μ ¸ Ëμ·³μ° ¸¶¥±É·  Ô²¥±É·μ´μ¢ Ê± § ² �.”¥·³¨
¢ 1934 £. ¢ ¸É ÉÓ¥ μ É¥μ·¨¨ β-· ¸¶ ¤  [1]. “¦¥ ¢ 1938 £. ¢ ‹”’ˆ �.ˆ.�²¨Ì -
´μ¢, �.ˆ.�²¨Ì ´ÓÖ´ ¨ 	. ‘. „¦¥²¥¶μ¢ ¨¸¸²¥¤μ¢ ²¨ ¸ ÔÉμ° Í¥²ÓÕ ¸¶¥±É·
· ¸¶ ¤  RaE [2]. ‚ 1949 £. ƒ. • ´´  ¨ 	.�μ´É¥±μ·¢μ ¢¶¥·¢Ò¥ ¨¸¶μ²Ó§μ¢ ²¨
¢ ¨§³¥·¥´¨ÖÌ · ¸¶ ¤ É·¨É¨Ö ¨ ¶μ± § ²¨, ÎÉμ mν < 1 ±Ô‚/c2 [3]. ˆ¸¸²¥-
¤μ¢ ´¨¥ · ¸¶ ¤  É·¨É¨Ö ¸É ²μ ¨¸ÉμÎ´¨±μ³ ´ ¨¡μ²¥¥ ÉμÎ´ÒÌ ¤ ´´ÒÌ μ ¢¥-
²¨Î¨´¥ ³ ¸¸Ò ´¥°É·¨´μ. ‚ · ¡μÉ¥ 	¥·£±¢¨¸É  [4], £¤¥ ¡Ò² ¶μ¸É ¢²¥´ ¶·¥¤¥²
mν < 55−60 Ô‚/c2, ¢¶¥·¢Ò¥ ¶μÉ·¥¡μ¢ ²¸Ö ÊÎ¥É μ¸´μ¢´ÒÌ ¸¨¸É¥³ É¨Î¥¸±¨Ì ¶μ-
£·¥Ï´μ¸É¥°, ¢ Éμ³ Î¨¸²¥ ¢μ§¡Ê¦¤¥´¨Ö μ¸É ÉμÎ´μ£μ ¨μ´ . ˆ¸Éμ·¨Î¥¸±¨ ¢ ¦´μ°
μ± § ² ¸Ó · ¡μÉ  ˆ’�”, ¢ ±μÉμ·μ° ´ ¡²Õ¤ ² ¸Ó ±μ´¥Î´ Ö ³ ¸¸  ´¥°É·¨´μ [5].
�É  · ¡μÉ  ¸É¨³Ê²¨·μ¢ ²  ¨´É¥·¥¸ ± ¶·μ¡²¥³¥ ¨ ¨´¨Í¨¨·μ¢ ²  ¶·μ¢¥¤¥´¨¥ ¸¥-
·¨¨ ¡μ²¥¥ ÎÊ¢¸É¢¨É¥²Ó´ÒÌ Ô±¸¶¥·¨³¥´Éμ¢. ’ ±¦¥ ¡Ò²μ ¶·¨¢²¥Î¥´μ ¢´¨³ ´¨¥
± ±μ¸³μ²μ£¨Î¥¸±μ³Ê  ¸¶¥±ÉÊ ±μ´¥Î´μ° ³ ¸¸Ò ´¥°É·¨´μ. ’ ±, ·¥²¨±Éμ¢Ò¥ ´¥°-
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É·¨´μ ¸ ³ ¸¸μ° ¢ ¤¨ ¶ §μ´¥ ¨§ · ¡μÉÒ [5] ¤μ²¦´Ò ¡Ò²¨ ¶·¨¢μ¤¨ÉÓ ± § ³±´Ê-
Éμ³Ê ¸Í¥´ ·¨Õ ‚¸¥²¥´´μ°. ‘²¥¤Ê¥É μÉ³¥É¨ÉÓ ¢Ò¸μ±μ¥ ± Î¥¸É¢μ ¸¶¥±É·μ³¥É· ,
¸μ§¤ ´´μ£μ …¢£¥´¨¥³ ”·μ²μ¢¨Î¥³ ’·¥ÉÓÖ±μ¢Ò³ (2.09.1924Ä26.06.1999). ‚ · -
¡μÉ Ì, ¢Ò¶μ²´¥´´ÒÌ ¶μ§¤´¥¥ ¢ ‹μ¸-�² ³μ¸¸±μ° ¨ ‹¨¢¥·³μ·¸±μ° ´ Í¨μ´ ²Ó-
´ÒÌ ² ¡μ· Éμ·¨ÖÌ ‘˜�, ¨¸¶μ²Ó§μ¢ ²¨ ¸¶¥±É·μ³¥É·Ò ®Tretjakov type¯ [6, 7].

„ ²Ó´¥°Ï¥¥ Ê¢¥²¨Î¥´¨¥ ÎÊ¢¸É¢¨É¥²Ó´μ¸É¨ ¨§³¥·¥´¨° ¸¢Ö§ ´μ ¸ ¨§μ¡·¥É¥-
´¨¥³ Ô²¥±É·μ¸É É¨Î¥¸±μ£μ ¸¶¥±É·μ³¥É·  ¸  ¤¨ ¡ É¨Î¥¸±μ° ³ £´¨É´μ° ±μ²²¨-
³ Í¨¥° ‚.Œ.‹μ¡ Ï¥¢Ò³ ¨ �. …. ‘¶¨¢ ±μ³ [8],   É ±¦¥ ´¥§ ¢¨¸¨³μ μÉ ´¨Ì
�.�ÉÉ¥´μ³ ¨ ‰. 	μ´´μ³ [9]. ’ ±μ° ¸¶¥±É·μ³¥É· ·¥ ²¨§μ¢ ´ ¸μμÉ¢¥É¸É¢¥´´μ
´  Ê¸É ´μ¢± Ì ®’·μ¨Í± ν-³ ¸¸¯ ¨ ®Mainz Neutrino Mass Experiment¯ (¸μ¢-
³¥¸É´Ò° ·¥§Ê²ÓÉ É mν < 2 Ô‚/c2). �·¨´Í¨¶ ¤¥°¸É¢¨Ö ¸¶¥±É·μ³¥É·  μ¸´μ¢ ´
´   ¤¨ ¡ É¨Î´μ¸É¨ ¤¢¨¦¥´¨Ö Ô²¥±É·¨Î¥¸±μ£μ § ·Ö¤  ¢ ³¥¤²¥´´μ ³¥´ÖÕÐ¥³¸Ö
³ £´¨É´μ³ ¶μ²¥ [10]. ‚ ¸¨²Ê ¸μÌ· ´¥´¨Ö ¶¥·¢μ£μ  ¤¨ ¡ É¨Î¥¸±μ£μ ¨´¢ ·¨-
 ´É , ¶·¨ ¶¥·¥Ìμ¤¥ ¨§ ¸¨²Ó´μ£μ ³ £´¨É´μ£μ ¶μ²Ö ¢ ¸² ¡μ¥, § ·Ö¤Ò ¤¢¨£ ÕÉ¸Ö
¢¤μ²Ó ¸¨²μ¢ÒÌ ²¨´¨° ³ £´¨É´μ£μ ¶μ²Ö, ¢Ò¸É· ¨¢ Ö¸Ó ¢¤μ²Ó ¨Ì ´ ¶· ¢²¥´¨Ö.
‚ ¸¨²Ó´μ³ ³ £´¨É´μ³ ¶μ²¥ ¶μ³¥Ð ¥É¸Ö ¨¸ÉμÎ´¨± É·¨É¨Ö,   ¢ ¸² ¡μ³ Å Ô²¥±-
É·μ¸É É¨Î¥¸±¨° ¸¶¥±É·μ³¥É· (¨²¨ ¢·¥³Ö¶·μ²¥É´ Ö ¡ § , ¸³. ´¨¦¥). ‚ ¦´μ,
ÎÉμ · §·¥Ï¥´¨¥ ¸¶¥±É·μ³¥É·  ´¥ § ¢¨¸¨É μÉ ¶μ¶¥·¥Î´ÒÌ · §³¥·μ¢ ¨¸ÉμÎ´¨± .
�¤´μ¢·¥³¥´´μ ³ £´¨É´Ò³ ¶μ²¥³ Ô±· ´¨·ÊÕÉ¸Ö Ô²¥±É·μ´Ò μÉ · ¸¶ ¤  É·¨É¨Ö
´  Ô²¥±É·μ¤ Ì ¸¶¥±É·μ³¥É· .

„²Ö ¶μ²ÊÎ¥´¨Ö ÎÊ¢¸É¢¨É¥²Ó´μ¸É¨ ± ³ ¸¸¥ ´¥°É·¨´μ ´  Ê·μ¢´¥ mν <
0,2 Ô‚/c2, ± ± ¢ ¶·μ¥±É¥ KATRIN, É·¥¡Ê¥É¸Ö Ê¢¥²¨Î¥´¨¥ ¨´É¥´¸¨¢´μ¸É¨ ¨¸ÉμÎ-
´¨±  É·¨É¨Ö ³¨´¨³Ê³ ´  ¤¢  ¶μ·Ö¤± , ÎÉμ μ± § ²μ¸Ó ¢μ§³μ¦´Ò³ ¢ � ÊÎ´μ-
¨¸¸²¥¤μ¢ É¥²Ó¸±μ³ Í¥´É·¥ Š ·²¸·ÊÔ (¸¥°Î ¸ Å ’¥Ì´μ²μ£¨Î¥¸±¨° ¨´¸É¨ÉÊÉ,
Š ·²¸·ÊÔ, ƒ¥·³ ´¨Ö). � ¸¶μ²μ¦¥´´ Ö É ³ É·¨É¨¥¢ Ö ² ¡μ· Éμ·¨Ö ¨³¥¥É ²¨-
Í¥´§¨Õ ´  · ¡μÉÊ ¸ 40 £ É·¨É¨Ö [11]. �·μ¥±É ¡Ò² ¶·¥¤²μ¦¥´ ¢ 2001 £.
(Letter of Intent) £·Ê¶¶μ° ¨§ Š ·²¸·ÊÔ, £·Ê¶¶ ³¨ ´¥°É·¨´´ÒÌ Ô±¸¶¥·¨³¥´-
Éμ¢ ¢ ’·μ¨Í±¥, Œ °´Í¥ ¨ ‹μ¸-�² ³μ¸¥ ¨ £·Ê¶¶μ° Ö¤¥·´μ° ¸¶¥±É·μ¸±μ¶¨¨ ¨§
ˆ´¸É¨ÉÊÉ  Ö¤¥·´ÒÌ ¨¸¸²¥¤μ¢ ´¨° �¦¥¦ (—¥Ì¨Ö) [12]. ‚ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö ¢
¶·μ¥±É¥ ÊÎ ¸É¢ÊÕÉ 17 £·Ê¶¶ ¨§ Ï¥¸É¨ ¸É· ´.

“¸É ´μ¢±  ¸μ¸Éμ¨É ¨§ μ¸´μ¢´μ£μ ¸¶¥±É·μ³¥É·  ¤¨ ³¥É·μ³ 10 ³, ¸ · §-
·¥Ï¥´¨¥³ 0,9 Ô‚, ¶·¥¤¢ ·¨É¥²Ó´μ£μ ¸¶¥±É·μ³¥É· , ¡¥§μ±μ´´μ£μ £ §μ¢μ£μ ¨¸-
ÉμÎ´¨± , ¸μ¤¥·¦ Ð¥£μ 3 Š¨ É·¨É¨Ö, ¸¨¸É¥³ ¤¨ËË¥·¥´Í¨ ²Ó´μ° ¨ ±·¨μ£¥´´μ°
μÉ± Î±¨, 146-¶¨±¸¥²Ó´μ£μ ¶μ²Ê¶·μ¢μ¤´¨±μ¢μ£μ ¤¥É¥±Éμ·  ¨ Éμ·Í¥¢μ° Î ¸É¨
(rear section), μ¡¥¸¶¥Î¨¢ ÕÐ¥° · ¢´μ³¥·´μ¥ · ¸¶·¥¤¥²¥´¨¥ Ô²¥±É·¨Î¥¸±μ£μ
¶μÉ¥´Í¨ ²  ¢ £ §μ¢μ³ ¨¸ÉμÎ´¨±¥. �μ ¸μ¸ÉμÖ´¨Õ ´  ¸¥·¥¤¨´Ê 2016 £. ¢¸¥
±μ³¶μ´¥´ÉÒ Ê¸É ´μ¢²¥´Ò ¨²¨ ³μ´É¨·ÊÕÉ¸Ö. ‚¥¤ÊÉ¸Ö ¨¸¶ÒÉ ´¨Ö μÉ¤¥²Ó´ÒÌ
¸¨¸É¥³, ¶·μ¢μ¤¨É¸Ö ¨§ÊÎ¥´¨¥ Ëμ´μ¢ÒÌ Ê¸²μ¢¨° ¢ μ¸´μ¢´μ³ ¸¶¥±É·μ³¥É·¥.
‚ ¸¥´ÉÖ¡·¥ 2016 £. ¶² ´¨·Ê¥É¸Ö § ¶Ê¸É¨ÉÓ Ê¸É ´μ¢±Ê Í¥²¨±μ³ ¸ ´¥· ¤¨μ ±-
É¨¢´Ò³¨ ¨§μÉμ¶ ³¨ H2/D2 ¨ ¢Ò¶μ²´¨ÉÓ ·Ö¤ ³¥Éμ¤¨Î¥¸±¨Ì Ô±¸¶¥·¨³¥´Éμ¢.
‘ ´ Î ²  2017 £. ¶·¥¤¶μ² £ ¥É¸Ö ¶·¨¸ÉÊ¶¨ÉÓ ± ¶μ¸É¥¶¥´´μ³Ê ¢¢μ¤Ê ¢ £ §μ¢Ò°
¨¸ÉμÎ´¨± ’2.
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� ¸¸³ É·¨¢ ¥É¸Ö ¢μ§³μ¦´μ¸ÉÓ, ¶μ¸²¥ § ¢¥·Ï¥´¨Ö ¶·μ£· ³³Ò KATRIN,
¶·μ¢¥¸É¨ ´  Ê¸É ´μ¢±¥ ¶μ¨¸± ÉÖ¦¥²ÒÌ ¸É¥·¨²Ó´ÒÌ ´¥°É·¨´μ ¸ ³ ¸¸μ° ¢ μ¡² -
¸É¨ ´¥¸±μ²Ó±¨Ì ±Ô‚ [13].

‘±μ·μ¸ÉÓ ´ ¡μ·  ¸É É¨¸É¨±¨ ´  Ê¸É ´μ¢±¥ KATRIN ³μ¦´μ Ê¢¥²¨Î¨ÉÓ ¶·¨-
³¥·´μ ¢ ¶ÖÉÓ · §, ¥¸²¨ ¢¥¸É¨ ¨§³¥·¥´¨Ö ¢μ ¢·¥³Ö¶·μ²¥É´μ³ ·¥¦¨³¥ [14]. „²Ö
ÔÉμ£μ ´¥μ¡Ìμ¤¨³μ ³μ¤Ê²¨·μ¢ ÉÓ ¶μÉ¥´Í¨ ² ¸¶¥±É·μ³¥É·  ¨²¨ ¶μ²ÊÎ ÉÓ ¸É ·-
Éμ¢Ò° ¸¨£´ ² μÉ ¤¥É¥±Éμ·  ¥¤¨´¨Î´ÒÌ Ô²¥±É·μ´μ¢ [15].

� ¡μÉ  ¢Ò¶μ²´¥´  ¶·¨ ¶μ¤¤¥·¦±¥ £· ´É  �””ˆ º14-22-03069-μË¨ ³.
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