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Outline

z CP violation and CKM mechanism 

z New results 

¾ n� mixing phase: Ø�

¾ Discovery of CP violation in charm: ¢ïñþ

z Summary and outlook 

Parallel talks  on 24th May

CP violation in beauty with LHCb, Melissa Maria Cruz Torres

CP violation in charm with LHCb,  Martha Hilton

CP violation with ATLAS and CMS, name to be added
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Why is CP interesting?

3

z Study of discrete symmetries revolutionized particle physics 

CP violation: violation of  combined conservation laws
under charge-conjugation (C) & parity (P) transformation

z Fundamental questions related to CP violation unanswered 

¾ Why is the universe matter-dominated?

¾ Why is CPV not observed in strong interaction? 

z CP violation is sensitive to new particles 

P violation C violation CP violation







CKM fit in the LHC era
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When LHC started Ten years later 



LHC: heavy flavour factory
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Large production cross sections:
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Many species of b- and c-hadrons: 
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z LHCb: 3+6 fb-1

9 Forward spectrometer Û O Á O Þ

9 Excellent vertexing, PID, tracking 
and flexible trigger

9 Luminosity levelling   

z ATLAS/CMS: ~180 fb-1

9 B decays only triggered 
on muons

9 No hadron PID 

9 ATLAS new IBL detector 
in run 2 

[JINST 3 (2008) S08005]

[JINST 3 (2008) S08003] [JINST 3 (2008) S08004]





n� mixing phase: Ø�
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Key ingredients 
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z Opposite side tagging:
use  charge of decay 
products of other B

z Same side tagging:
use charge of kaons  
associated with signal n�

z Tagging power:

Õ ÚF ÛÓ Û

z Impact of decay time 
resolution

Ì� (fs) dilution

45 0.73

70 0.46

90 0.28

[EPJC 42 (2012) 2022, JINST 11 (2016) P05010]



Previous status of Ø� (run 1)
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World average Ø� L FÛÚG ÜÚmrad,  dominated by LHCb,  

consistent with Ø�
�y L FÜßäâ?Ùäà

>ÚäÙ mrad

LHCb

v�ÒØ [PRL 114 (2015) 041801]

v�ÒÊ>Ê? [PLB 736 (2014) 186]

v�Òw>w? above Ø

[JHEP 08 (2017) 037]
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[PRL 114 (2015) 041801]

Ò Û� Ø [PLB 762 (2016) 253]

ATLAS: 

v�ÒØ [JHEP 08 (2016) 147

CMS

v�ÒØ [PLB 757 (2016) 97]







ATLAS run 2: n� \ v�ÒØ
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Ø� L FßáG ÜáG Úá mrad,   ¢¡� L ÙäÙßàG ÙäÙÙÞG ÙäÙÙÛ ps-1

� Improved trigger 







Discovery of CP violation in charm: ¢ïñþ
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