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Widths & Mass Differences
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Time Scales:

e
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r

= KO: x~y~1

= DO: x~y~0.01

= By: x~1, y~0.01

Flavour Physics

' X~25,y~0.05

0.8

Oscillation ~ sin[(x — iy) Ft/2]
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Slow oscillation (decays faster)

Fast oscillation (averages out to 0)
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Time Scales:

Oscillation ~ sin[(x — iy) Ft/2]

x=AM/T , y=Al/2T
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= By: x~1, y~0.01

= Bj: x~25, y~0.05
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Fast oscillation (averages out to 0)
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B°— B° MIXING AND DIRECT (P
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0 - f Tf

— 0 1 - T = R0 £1 . — T
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T[B%(f) — f] ~ %e—“ (ITeF+I1T,F) {1+ C; cos(AM#) — S, sin(AM 1)}
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B® MIXING AND DIRECT (P

T, =T[B’ >f] ; T,=-T[B" >f] ; p,=T,/T,
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B?— B? MIXING AND DIRECT 6713

B CP self-conjugate: f=#f
\ / G ViVy e, [ (5)
-0 - ~ — = € 9 ¢M ~ ~ _/12 0
B P A\ th —By ® n (BS )
q Assumption: Only 1 decay amplitude
! % o —* — 2igp
W q Ab—)qc_]q' _ qu qu; _ e_2i¢D — Pr=pPy=1p€
q AB 799 qu qu’ Cf =0

—> _ = —1; sin(2¢) sin(AM t) : ¢=0,+9,
—f )

Direct information on the CKM matrix
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I'(B' > JwK,)-T(B’ = JwK,)
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Events / 0.5 ps

Asymmetry
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sin(2B°™) = sin(2¢:) XY
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MEASURING HADRONIC CONTAMINATIONS

* Time Evolution

» Transversity Analysis: B—>VYV

» |sospin Relations  (Gronau-London)

« DD’ Mixing (Gronau-London-Wyler, Atwood-Dunietz-Soni)
V2T(B" - D'K") =T(B* > D' K")+T(B* - D'K")
J2 T(B) - D) K,) = T(B) - D" K,) + T(B) - D" Ky)

= Dalitz Analysis

» SU(3) Relations: B-ornK,nmw, ..

1 —
— TB > rx'n)

NG

1
—T(B" > r'n 20 0_0

T(B" > rn'n")y=T(B - x°)
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D'-D° Mixing

Gronau-London-Wyler
Atwood-Dunietz-Soni
Giri-Grossman-Soffer-Zupan

V2T(B" > D)K")=TB"->D'K")+T(B"—> D’K")

J2 T(B) - D) K¢) = T(B) > D' K) + T(B) - D’ Ky)
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UNITARITY
TRIANGLES
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_ds ViaVis
Vudvuﬂfs

ct N
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Vcbvtﬁ)

V = A
AA° (1-
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VuiVuj‘I"Vcchj'l'Vtinj =0
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Vuqub"'Vchcb"'VdVb =0
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04 3 —
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03 s 0 -
— ' o .
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0.1 i
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p
1
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/Vcd v, UTi
_ 1
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PO _ ﬁo MIXING Phase convention: CP ‘PO> — —‘130>

_ d
[ U1)) = a(t)| ")+ b(1)| P*) i—[9(0) =M |4(0))
M M, (T T, * *
CPT: M= . I CP: M,=M, , I',=1,
M, M 21, T
= Dispersive: Mu:ﬁ{@"\%ﬂ\m + PPfoS_SZXdQX <P°\HAP1|X><X|HAP1\FO>}
u Absorptive: I, :Mﬁfds ZXdQX 5(S_M2)<PO‘HAP:1|X><X|HAP=1‘I_)O>
; 1/2
P°) ¥ ¢ |P° 1—2 Ml*z_friz
= Eigenvalues: |7) = a >2 : ‘2 ) , 1= : ® - %
Pl + gl p1re My, =Ty,

_ Il —laf _2Re(®)
Pl +lgf  1+[EF

(P_|P,)

CP = ¢/p=1 = |R)=—(|7)F|F) . CP|n:)==)
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B, Asymmetries

T
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£, 014 DO 8 fb~!
z 68% CL contours
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0.10
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2 1 HFLAV CPV allowed
< 1.

CKM 2016 |

DY — D% MIXING

- no CPV
1.2 CKM 2016
of
- W7o
—0.2: ‘ 24
- 30
-04 : 4o
0 Y- N AP O T NPT I e e o K
-06-04-02 0 02 04 06 08 1 1.2
Ll X (%)
- = A 7
0__ 8 60 |i2?7
L E CKM 2016 3 o
_0.2) Bio 8 L
0.2, 5 g
r 30 >
—0.4: s <
_0-6--15} £ S| | | feoopeood L | foeocfeec} }eoogeeod ooeefeeee]. l.l50
-06-04-0.2 0 0.2 04 06 08 1 1.2
X (%)
T - ar
I0.6I 1 I0.8I 1 1 1 1 1 l1.2l 1 I1.4I 1 I1.6I
A. Pich — TAE 2018 Ig/pl

Flavour Physics



DY — D% MIXING:

Aacp =acp(K'K™)—acp(n'm™)

ind
tep

dir
Aacp

0.015
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0.005
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o un 2
O 8 g
5 Q
—0.010 S}
5
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—-0.015 : ' '
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