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Recent changes

® | HCb ycp from M-tagged decays
= WA: (0.8410.16)% — (0.7210.11)%
® | HCb KstrTT (bin flip)

® Removal of old preliminary Belle results on
Acp(KK/TTTT)

o | HCb AAcp full Runl+2 result
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Parameter

The numbers

CHARM 2018
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147483,
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0.39 7015

0.063
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4.
—3.9145
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0.06 =0.16
—0.09 = 0.16

Improved precision
through ycp and KsTTTT

Indirect improvement

Massive improvement
through KsTTTT
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Mixing averages
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Contributions to CPV
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Can we do better?

CP violating weak phase

% ..... ............ Nocpviolatien .............. ...................

® Superweak constraint

= Assumes no new decay-specific
weak phase

= Cuichini et al. (2007)
= Kagan, Sokoloff (2009) 200 QR 5 o -
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® Reducing to 3 parameters
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= tan® = (|-|q/p|)x/y
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Asymmetry in mixing rate
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Can we do better?

® Superweak constraint 6

~
jab)
~
-
H

R [107] RT[107]
~ N ~ N
\I_r\_*
|
£23
Q -
~N Q
<8 § 5
= o
N
lllllllllllllllllllllllll

= Assumes no new decay-specific
weak phase

= Cuichini et al. (2007)
= Kagan, Sokoloff (2009)

® Reducing to 3 parameters

= tan® = (|-|q/p|)x/y
------------ No direct CPV
® Consider WS measurement with ®=<0

= y't=|q/p|t'(y’ cos® F X’ sind)

R*— R [107]

PRD 97 (2018) 031101 t/T
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Can we do better?

® Superweak constraint

.....................................................................................................................................................

= Assumes no new decay-specific
weak phase

= Cuichini et al. (2007)
= Kagan, Sokoloff (2009)

CHARM 2018

o, [deg]
S

| No direct CPV

® Reducing to 3 parameters
= tan® = (|-|q/p|)x/y

® Consider WS measurement with ®=0

o
I|II'[II|I|I|I||IIIII|I|I|III||IIIIIIII

= y't=|q/p|t'(y’ cos® F X’ sind)

® Different parametrisation
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® Current sensitivity already very good X,

= g(D)2) = 1.7°

= X12, Y12, P12
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SuPer-weak changes
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CPV from WS K11

= x'+=|q/p|*! (X’ cosP % ¥’ sinD)

y’ = yv'+=|q/p|t!(y’ cos® F X’ sinD)
(X*y™)
X [qlp] o
Fp)7 (XY)
—P) ¥ (X"y")
X q/p|™
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CPV from WS K11

= x't=|g/p|t!(x’ cosP x y’ sinD)

y’ = y’'+=|q/p|*!(y’ cos® F x’ sin®)
(<)
x| q'p | ’» 9 Uncertainty ellipses
+¢ (X Y ) (ignoring correlation)
“h)r (<)
X q/p|™
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Adding super—weak
= x'+=|q/p|t!(X’ cos®P t y’ sin®P)
y = y'+=|q/p|*!(y’ cos® F X’ sin®)

(<*y'")

X |q/p|
Uncertainty ellipses
(X’,y’) (ignoring correlation)

- /
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® Similar story for other c—dsu

#TUPIFP 2.0

DO—= K+H*TT-TTHTT™

Doubly Cabibbo-suppressed decay

= Equivalent to WS KTt but with phase space
(4-body = 5-dimensional)

No simultaneous access to CF decay

= Mixing parameters are rotated by strong phase difference

= But retain linear access to X’
through phase variations

Great potential for CP violating

parameters

decays, e.g. DO K*117 110

= Potential for Belle Il

Potential of DO K+TT1+1T*1T- at LHCDb
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D. Muller, CERN-THESIS-2017-257
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Ultimate sensitivity

® Ultimate sensitivity obviously from combination of results

® Need to ensure that individual inputs have optimal
sensitivity

= Don’t take avoidable shortcuts

= Harness power of combined measurements

® Need access to data and expertise of BESII| after
conclusion of experiment

® Future T-c factory!?
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Conclusions
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