
éĀăĔąēý úÿøĀĄĆüýāĉĊúĀė  
ćĈĀ úēĉĆĂĀč ĕąýĈûĀėč: 

QUO VADIS ? 



dicit  ei  simon  petrus : 

ºdomine , quo vadis  ?» 

respondit  jesus : ºPTN

ego vado , non potes  me 

modo  sequi ; sequeris , 

autem  postea -» 

Evangelium Secundum Johannem , 13:36 



 

  Tɞɡ ɚɏŮɘ ɞ Ɇɑɛɤɜ ɄɏŰɟɞɠ: ñKɨɟɘŮ, 

ˊɞɨ ˊɖɔŬɑɜŮɘɠ;ò O Iɖůɞɨɠ Űɞɡ 

ŬˊɎɜŰɖůŮ: ñEəŮɑ ˊɞɡ ˊɖɔŬɑɜɤ Ůɔɩ, 

ŭŮɜ ɛˊɞɟŮɑɠ ɜŬ ɛŮ ŬəɞɚɞɡɗɐůŮɘɠ 

ŰɩɟŬ. AɟɔɧŰŮɟŬ ɧɛɤɠ ɗŬ ɛŮ 

ŬəɞɚɞɡɗɐůŮɘɠò. 

ɇɞ ȺɡŬɔɔɏɚɘɞ Űɞɡ ȽɤɎɜɜɖ  

ȾŮűɎɚŬɘɞ 13:36 



   éĀĄĆą  çýĊĈ  ĉĂøÿøă ÝĄċ:  
ά ÛĆĉćĆüĀ! έ  
àĀĉċĉ  ĆĊúýďøă ýĄċ: άĂċüø ÷ 
Āüċ, Ċē ąý ĄĆþýĐĔ  ĊýćýĈĔ  ÿø  

äąĆĖ ĀüĊĀ,  ø ćĆĉăý ćĆāüýĐĔ  ÿø  

äąĆĖ. ά 





 
 

WHERE IS PARTICLE PHYSICS GOING? 

(from the CERN guru J. Ellis)  
 

 

      Despite the impressive progress already made, many things are still to be 
learnt about the Higgs boson, including its expected dominant        decay 
modes, rare decays into lighter particles and the triple-Higgs coupling. The 
best tool for interpreting Higgs and other electroweak measurements is 
the SMEFT, and possible future e+e- colliders offer good prospects for 
higher-precision measurements beyond the sensitivities of the LHC. 

The SM ? 



 
 

 
1) The prospective instability of the electroweak vacuum.  
2) The astrophysical and cosmological necessity for dark matter.  
3) The origin of matter itself, i.e., the cosmological baryon 

asymmetry. 
4) The masses of neutrinos.  
5) The naturalness of the hierarchy of mass scales in physics.  
6) A mechanism (or replacement) for cosmological inflation to 

explain the great size and age of the Universe.  
7) A quantum theory of gravity. 

 
George Harrison: 

                                     ά LŦ ȅƻǳ Řƻƴϥǘ ȅŜǘ ƪƴƻǿ ǿƘŜǊŜ ȅƻǳϥǊŜ ƎƻƛƴƎΣ ŀƴȅ ǊƻŀŘ Ƴŀȅ ǘŀƪŜ 
ȅƻǳ ǘƘŜǊŜΧέ 

 There are many reasons to anticipate the existence of physics beyond the SM, of 
which I (JE) list just 7 here.  





   1935-1943 

1949-1953 

1954-1961 

1961-1973 

1973-2017 

 
Ⱥ̠  ̢̜̜̊̍̎̒ ̛̗̙̎̑̑ ̡̧̖̜̋̉̏̎̒ 
̙̗̥̔ ̛̜̜̊̍ ̛̙̥̑̌̉ȟ ̨̛̙̗̖̗̋̎ȟ 
̛̉̓̑̎ ̠̖̤̋̎̔̑̑ȟ  
̓̉̓ ̘̗̖̤̔̎ ̛̦̝̝̖̤̎̓̑̋̎ ̨̠̖̎̎̑̚ 
̋ ̘̙̥̖̗̎̍̎̔̕ ̜̠̔̉̎̚ ̤̗̞̋̓̑̚ 
̦̖̙̎̌̑̒ȣ ˚̔̑̚ ̏̎ ̨̘̗̔ 
̧̢̛̥̖̗̜̞̍̉̔̍̎̒̋̑̚ ̑̔̚ 
̢̧̛̛̜̜̎̋̚̚ȟ ̛̗ ̛̦̝̝̖̗̎̓̑̋̎ 
̠̖̎̎̑̎̚ ̛̗̏̎̕ ̨̛̜̠̥̋̎̔̑̑̋̉̚ ̚ 
̛̗̙̖̋̐̉̉̑̎̚̕ 
̦̖̙̎̌̑̑ȣ̛̦̝̝̖̗̎̓̑̋̎ ̠̖̎̎̑̎̚ 
̛̜̊̍̎ ̛̙̉̑̚ ̗̙̝̠̔̌̉̑̑̎̓̑̕̚ȢȻ 
 
W. Heisenberg. Zs. Phys., 113(1939)61. 
 
 

1932-1934 

1946-1949 



1932-1934 

(Ȥ. ȣɐɔɇ- ȥ. ȣɇɌɌɇɒ,  Ȫ.ȬɠɒɊ - ȶ. 
ȨɐɍɊɐ, ȦɈ. ȹɇɆɄɊɌ) 

( Ȭ. Ȧ. ȢɏɆɇɒɓɐɏ) 

( Ȥ. Ȣ. ȢɎɃɂɒɘɕɎɡɏ - Ȧ. Ȧ. ȪɄɂɏɇɏɌɐ( 1930), Ȧ. Ȧ. 
ȪɄɂɏɇɏɌɐ, ȿ. ȶɇɒɎɊ)                                                                                                   

( Ȧ. Ȧ. ȪɄɂɏɇɏɌɐ, Ȫ. ȧ. 
ȴɂɎɎ, Ȥ. ȥɂɋɉɇɏɃɇɒɅ) 

    ( Ȥ. ȥɂɋɉɇɏɃɇɒɅ). 
. 

 
 
 
 



1935-1943 



1946-1949 

 

(˾Φ ˴͙͎ͪͦͤΣ ˥Φ ˴͔ͪ͊ͣͪͫ) 

   ( ̂ Φ˩Φ˶Ήͣ͋- ˾ Φ˿Φ˾͖͔ͪ͘ͺͦͪ͒Τ ˥Φˣ͔͔ͭΣ  
   ˥ Φ ˴͔ͪ͊ͣͪͫΣ ˤΦ ˤ͚͊ͫͦͨ͟ͺΣ ˿Φ-ˮΦ ͎́ͦͣͦͤ͊͊, 
̑Φ͍͙͎͔̊ͤͪΣ ˾Φ͔͚̅ͤͣ͊ͤΣ ̅Φ ˨͚͊ͫͦͤ) 

ό ˿Φ̅Φ ˽͊ͯΉ͡͡ύ 



 

     ό͎̒ͤ - ̉ ͔͗ͤΈ-˹͙ͤΈ - ̏ Φ ͔͙̅ͪͣύ  

ό͔͙͔ͨͪ͒ͫ͊͊ͤ͘͟ log2- ͪ ͦͫͭ͊ ͔ͫ;͔͙͚ͤΦύ 

 

 

 

1949-1953 



 

ό ˢΦ ͚͔̂͊ͭͣͤΣ ˹Φ ˹Φˣ͎ͦͦ͡Ό͍͋ͦΣΣ ˾Φ ˿͙͔ͭͪͭͪΣΧύ 
ό ˸Φ ˥͔͡͡-˸͊ͤͤ ς ˸ Φ˥ͦ͡Έ͔͎͔͒͋ͪͪ- 

ˤΦ͙͙͎́ͪͪͤ) 

      ό ˹Φ ˹Φ ˣ͎ͦͦ͡Ό͍͋ͦ ς ˻ Φ ˢΦ ˽͊ͪ͊ͫΌ͟ύ 
ό ̏Φ˴Φ˥Φ ̊ͭΌ͔͟͡Έ͔͎͋ͪ- s Φ ˽͔͔ͭͪͣ͊ͤ, 

     ˹ Φ ˹Φ ˣ͎ͦͦ͡Ό͍͋ͦΣ ˸Φ ˥͔͡͡-˸͊ͤͤ- ̅ Φ ˶ͦͯ) 

ό ˹Φ ˹Φ ˣ͎ͦͦ͡Ό͍͋ͦύ 
ό ˥Φ ˶͔ͣ͊ͤΣ ˾Φ ˯ͦͫͭ,  

      ̅ Φ ˨͚͊ͫͦͤύ 

ό ˶Φ ˨Φ ˶͊ͤ͒͊ͯΣ ˢΦ ˢΦ ˶͎͍ͦͯͤͦΣ ˮΦ ́Φ ͍́ͦ͒ͦͪͦΣ ˾Φ ˴͊ͪͨͯͫ͡Σ ˸Φ ˾͔ͯ͒ͪͣ͊ͤ,  
 ˥ Φ ˣ͔͔ͪͣͪͣ͊ͤΣ ˾Φ ˻͔ͣΣ  ˨͗Φ ͔͚́ͦͪ͡Χύ 

ό ˹Φ ˹Φ ˣ͎ͦͦ͡Ό͍͋ͦ- x Φ ˤΦ ˸͔͍͔͔͍͒͒- ˸ Φ ˴Φ ˽͙͍͍ͦ͊ͤͦ͡Σ ˥Φ ˶͔ͣ͊ͤ Σ ˶Φ 
͙̊ͣ͊ͤ;͙͟Σ ˤΦ ͙͔̇ͣͣͪͣ͊ͤ) 

 
 

 

1953-1960 



Å ˻ͭͪ͟·͙͔ͭ ͪͦͫͭ͊ ͨͦͤ͡·ͻ +˴ͪ  ͫ ͔;͔͙͚ͤ  

 

1961-1973 


