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NEUTRINO MASSES
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BARYOGENESSIS



NATURALNESS, NOBODY TALKS ABOUT THAT ANY MORE

TWO WAYS TO SEE THE PROBLEM:

• IS THE VEV AND THE HIGGS MASS CALCULABLE?( PREDICTING THE  W AND HIGGS MASS?)

• WHY THE RATIO                                                                       IS UV STABLE?
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THOSE QUESTIONS ARE RELEVANT BECAUSE GRAVITY IS THERE AND PROVIDES A CUT-OFF TO THE SM!

WITHOUT GRAVITY, THE SM IS A MATHEMATICALLY CONSITENT THEORY WITH FREE PARAMETRS
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SUPPOSE WE CAN PREDICT THE HIGGS MASS IN TERMS OF MORE FUNDAMENTAL PARAMETERS

FEASIBLE? YES (SUSY, COMPOSITE HIGGS…)



!m 2
H !

1
16" 2 (g2

2! 2
w + #2! 2

h " y2
t ! 2

t + ...)



!"#$%&'(!%)$%!"#%*+,#$(+)$-.%/0)'$*

(!"#$%#&%'()*$+,*-#.(-$%)/0

1#%$##*%(),#%23-0!$#0(4%!)%
!"#%(,%3-0!+5.#(%!"-!%1)'.*%5'! 6)77%!"#%(,%
.))3(%-$*%30)8+*#%!"#%(5-.#(%%.+9#

! t = M T , ! w , ! h . . . . . .

! m2
H = ! i g2

i " 2
i

<latexit sha1_base64="67tRK5XrW9Q/+5MreidEBE9RDh0=">AAACD3icdVC7SgNBFJ31GeMramkzGBSrsImCNkLQJoVFRPOA7Ga5OztJhszsLjOzQljyBzb+io2FIra2dv6Nk4cQXwcuHM65987c48ecKW3bH9bc/MLi0nJmJbu6tr6xmdvarqsokYTWSMQj2fRBUc5CWtNMc9qMJQXhc9rw+xcjv3FLpWJReKMHMXUFdEPWYQS0kbzcgRNQrgGLdsmrnDnXrCvAY7jrsXbJuTR7AhhRL5cvFuwxsP2LfFl5NEXVy707QUQSQUNNOCjVKtqxdlOQmhFOh1knUTQG0ocubRkagqDKTcf3DPG+UQLciaSpUOOxOjuRglBqIHzTKUD31E9vJP7ltRLdOXVTFsaJpiGZPNRJONYRHoWDAyYp0XxgCBDJzF8x6YEEok2E2dkQ/if1UqF4VChdHefL59M4MmgX7aFDVEQnqIwqqIpqiKA79ICe0LN1bz1aL9brpHXOms7soG+w3j4BLambfA==</latexit>

! i = M P L ?
<latexit sha1_base64="objRTjrFylgDOW/qFCXeo6i9Xms=">AAAB/3icdVDJSgNBFHwTtxi3UcGLl8YgeAqTKOhFDHrxECGCWSAZhp6enqRJz0J3jxDGBPwVLx4U8epvePNv7CxC3AoeFFX1eI9yY86ksqwPIzM3v7C4lF3OrayurW+Ym1t1GSWC0BqJeCSaLpaUs5DWFFOcNmNBceBy2nB7FyO/cUuFZFF4o/oxtQPcCZnPCFZacsyddkWHPewwdIqunLRaGQyH6Mwx88WCNQayfpEvKw9TVB3zve1FJAloqAjHUraKVqzsFAvFCKeDXDuRNMakhzu0pWmIAyrtdPz/AO1rxUN+JPSECo3V2Y0UB1L2A1cnA6y68qc3Ev/yWonyT+yUhXGiaEgmh/yEIxWhURnIY4ISxfuaYCKY/hWRLhaYKF1ZbraE/0m9VCgeFkrXR/ny+bSOLOzCHhxAEY6hDJdQhRoQuIMHeIJn4954NF6M10k0Y0x3tuEbjLdPXgKVCQ==</latexit>



!"#$%&'"&%()*%++)+&%(#+)",)-%$."&(#))
-'/+"&+)%,0)),%.1$%(,#++

3:;<;=%>?@@%?=A%3B?=CD%@C?BE

!"#$%&'#()*#+,-(-"#./00#102*(*,.1"*2 34#()*#
5-"61"*.*"( 05/7*8#()*#05/7*-6#9:/,; </"(19:/,;
5-"2*"0/(* 8#()*#05/7*-6#0+-"(/"*-:0 5)1,/7
04..*(,4 3,*/;1"=



!"#$%&'()*+)*,-'.)/0#,1.#&2)-3'.#.4-3'()*+)(4#&'(

• ELECTRON MASS VS  ANY CUT-OFF (BJORKEN&DRELL p.165, refers to Weiskopf)
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Beyond-the-Standard Model physics connected to Higgs! 
Supersymmetry: Relates Higgs to a sfermion via SM fermion
Compositeness: Higgs is a
composite particle (a  (pseudo) Goldstone boson)
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• MINIMAL FLAVOUR VIOLATION
• U(1) SYMMETRY FROGGATT-NIELSEN MODELS 
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OR, EFT DERIVED FROM “COMPLETE” EXTENSIONS: Z2 SYMMETRIC 2HDM (TO AVOID TREE-LEVEL FCNC) 
NEAR THE DECOUPLING LIMIT
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Universe & Collider

Understanding the Early Universe: 
interplay of theory and collider experiments 

Joint research project between the University of Warsaw & University of Bergen
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