
SHIPTRAP(GSI) + TRIGATRAP(Mainz) 
ͤ͊ ͙ͨͯͭ ͟ ͔ͣ͊ͫͫ ͔͚͙ͤͭͪͤͦ 

(͔ͨͪͦͭ͟ ECHo) 

ʖ.ʅ. ʅʦʚʠʢʦʚ 
ʃʘʙʦʨʘʪʦʨʠʷ ʌʠʟʠʢʠ ʕʢʟʦʪʠʯʝʩʢʠʭ ʗʜʝʨ ʆʌɺʕ 

 
ʉʝʩʩʠʷ ʋʯʸʥʦʛʦ ʉʦʚʝʪʘ ʆʌɺʕ ʇʀʗʌ 

23 ʜʝʢʘʙʨʷ 2015 ʛ. 



ζ˥͔͎ͦͪ͊ͺ͙Ύη ͔͍ͨͪͦͭͦ͟ ˶͙͙͊͋ͦͪ͊ͭͦͪ ͙͙͙̅͘͟ 
͙̏ͦͭ͘͟;͔͙ͫ͟ͻ ͔̒͒ͪ ˻̅ˤ̏  

ÅSHIPTRAP- ͤ ͊ ͙͔͚ͤͤͦͣ͡ ͙͔͔ͯͫͦͪͭ͟͡ UNILAC 
ό˥˿ˮΣ ˨͊ͪͣ΄ͭ͊͒ͭύ 
ÅTRIGATRAP ς ͤ ͊ ͔͔ͪ͊ͭͦͪ͟ TRIGA ό˸͚͊ͤͼύ 
ÅISOLTRAP ς ͤ ͊ ͍͔ͯͫͭ͊ͤͦ͟ ISOLDE (̇˩˾˹) 
ÅJYFLTRAP ς ͤ ͊ ͼ͙͔ͦͭͪͦͤ͟͡ ͍ ͍̑Ύͫ͟Ό͡Ύ 
 ˻ ͍͚ͫͤͦͤͦ ͙ͨͪͤͼ͙ͨ ς ͒ ͍͙͔͙͔͗ͤ ͨͦ ͍͔͙͙ͪͭ͊͟͡ ͭͦ;͔͚ͤͦͫͭ 

͔̒͒ͪͤ͊Ύ ͺ͙͙͊͘͟ Ą  
Ą s ͫͭͪͦͺ͙͙͊͘͟  
Ą QED  
Ą ˹ ͔͚͙ͭͪͤͤ͊Ύ ͺ͙͙͊͘͟ 
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        Yu. Novikov, CERN ,12-14.02.07  
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̑Φ ˹͍͙͍ͦͦ͟ -̂˿ ˻̅ˤ̏-23.12.15  

(A. de Rujula and M. Lusignoli. Phys.Lett. B 118 (1982) 429) 





Å˾͊ͪ͊͋ͦͭ͊͘͟ ͔ͭͻ͎͙͙ͤͦͦ͡ ͨͦͯ͡;͔͙ͤΎ ͍͔ͫͪͻ;͙͎ͫͭͦͦ 163˹ ͦΣ 

Å˿͙͔ͦ͒͊ͤ͘ ͎͔͔͎ͣͤͦͦ͒ͭͭͦͪͤͦͦ͟ ͙͎͔͎ͪͦͤͤͦͦ͟ ͔ͦͣͨͫ͊͟͟͡ 
͙͙͔͍ͣͪͦ͊ͦͪͣͭͪͦ͟͟͡ ό˸˸˿ύ ͫ Ή͔͎͔͙ͤͪͭ;͔͙ͫͣ͟ 
͔ͪ͊ͪ͘΄͔͙͔ͤͣ Ғ м ΉˤΣ 

Å˿͙͔ͦ͒͊ͤ͘ ͍͎ͤͦͦͦ ͙ͭͨ͊ ͯ͡Έͭͪ͊-͔ͨͪͼ͙͙͚ͦͤͤͦ͘ ͙͚ͦͤͤͦ 
͍ͦͯ͡΄͙͟ ςͭ ͔͊ͤ͒ͣ͊ ͍ͦͯ͡΄͔͟ PENTATRAP  ͫ  ͍ͣ͊ͫͫͦ·ͣ 
͔ͪ͊ͪ͘΄͔͙͔ͤͣ Ғ м ΉˤΣ 

Å˿͙͔ͦ͒͊ͤ͘ ͣ͊ͭΦ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͒͡Ύ ͔͙ͨ͊ͪ͊ͣͭͪ͊͘ͼ͙͙ ͔ͫͨͭͪ͊͟ 

 ̑ Φ ˹͍͙͍ͦͦ͟ -̂˿ ˻̅ˤ̏-23.12.15  



̑Φ ˹͍͙͍ͦͦ͟ -̂˿ ˻̅ˤ̏-23.12.15  



͙͙̆ͣ;͔͙ͫ͟ 
ͦ;͙΅͔ͤͤ·͚ ͙ 
ͣ͊ͫͫ-

͔͙͍ͫͨ͊ͪͪͦ͊ͤͤ·͚ 
162Er 

163Ho ͙  166Ho ˶͙͊ͤͭ͊ͤͦ͒ · 

163Ho 

(163Ho/166Ho ~ 107) 

(n, ɹ ) 
͙͙̆ͣ;͔͔ͫͦ͟  
͔͔͙͔ͪ͊͒ͤ͘͡ 

˸͊ͫͫ-͔ͫͨ͊ͪ͊ͼ͙Ύ 

ˮ͎͍͔͙͔ͦͭͦͤ͘͡ ͙ͣ΄͔͔͚ͤ 

̑Φ ˹͍͙͍ͦͦ͟ -̂˿ ˻̅ˤ̏-23.12.15  

˽ͦͯ͡;͔ͤͤ·͚  ͔ͦ͋ͪ͊͘ͼ ͍ͪ͊ͫͭͦͪΎͫ͡Ύ 
ͦͤ͟ͼ͔͙͍͚ͤͭͪͪͦ͊ͤͤͦ ͚͊ͦͭͤͦ͘ 
͙͚ͫͦͭͦ͟͡ ͙ ͨͦͯ͡;͔ͤͤ·͚ ͍ͪ͊ͫͭͦͪ 
͍·͙͍ͨ͊ͪ͊ͫ͡Ύ ͤ͊ ͔ͨͦ͒ͦ͗͟͡ ˽͍͔͔͙͔ͪͦ͒ͤ ͙ ͔͔͙ͣͪͤ͘Ύ 

͙ͪ͊ͤͦͫͭ͘ ͣ͊ͫͫ 
163Ho ͙  163Dy 

 c ͨ ͦͣͦ΅ΈΌ PT ͙  MMC 



Å ̂;͙͙͊ͫͭͤ͟ ͦͭ ˻̅ˤ̏ ˽ˮ̒̅Υ 

Å ˿Φ ˢΦ ˩͙͔͔͍ͫ͡Σ 

Å ̑Φ˹Φ ˹͍͙͍ͦͦ͟ 

Å ˽Φ˩Φ ͙̅͡Ύ͙ͤͤ 

Å ˿ΦˤΦ ͔͔͍̉ͤͣ͊ͪ 

Å ˥ͪͯͨͨ͊ ͔͙ͨͦ͒͒ͪ͗͟Υ ̑ΦˮΦ ˥͔͍ͯͫΣ 
˨ΦˢΦ ˹͔ ͔͔ͫͭͪͤͦ͟Σ ˢΦˤΦ ˽ͦ ͍ͨͦ 

 

Å TRIGATRAP (͙ͦ ͤͤ͊Ύ ͍ͦͯ͡΄͊͟ 
ͤ͊ ͔͔ͪ͊ͭͦͪ͟  TRIGA ͍  
˸͚͊ͤͼ͔) 

ζPreparatory studies for a high-precision 
Penning-trap measurement of the 163Ho 
electron capture Q-valueηΣ Eur. Phys. J. A 
(2015) 51: 89  

Å SHIPTRAP (͙ͦ ͤͤ͊Ύ ͍ͦͯ͡΄͊͟ ͤ͊ 
͙͔͔ͯͫͦͪͭ͟͡ UNILAC ͍  ˥˿ˮΣ ͍ 
˨͊ͪͣ΄͔ͭ͊͒ͭ ) 

ζDirect Measurement of the Mass Difference of 
163Ho and 163Dy Solves the Q-Value Puzzle for the 
Neutrino Mass DeterminationηΣ Phys. Rev. Lett.   

115, 062501 (2015) 

̑Φ ˹͍͙͍ͦͦ͟ -̂˿ ˻̅ˤ̏-23.12.15  



˾͔ͯ͘͡Έͭ͊ͭ· ͙͔͔͙͚ͣͪͤ͘ ͼ͙͚ͦͭͪͦͤͤͦ͟͡ ;͊ͫͭͦͭ· ͙ 
͍͔͙͡;͙ͤ· ͙ͪ͊ͤͦͫͭ͘ ͣ͊ͫͫ 163Ho-163Dy ͤ ͊ SHIPTRAP 



̑Φ ˹͍͙͍ͦͦ͟ -̂˿ ˻̅ˤ̏-23.12.15  

˸͙͙͔͙ͪͦ͊ͦͪͣͭͪ͟͟͡Ύ ς Q = 2800 (50) Ή ʕ
SHIPTRAP ς Q = 2833 (35) Ή ʕ


