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% WHY FLAVOUR PHYSICS

® The search for New Physics particles is not restricted to their mass-shell
formation. Their effects can be seen in the vacuum, through quantum fluctuations

w+ ¢
@ A general SM amplitude will receive 7 [V T T T B ]
. PO uct u, ¢, t Ly Ly PO
extra terms from new couplings (c,p) D NN S .
and scales (A?): W ?
b _
1 1 wi z ’
A=A (CSMF‘?V - CNPA_Q) . ; ) 5
W When the SM contribution is large, NP effects ! - 9 —
may be hidden (= rare processes) R
W Need precision measurements on theoretically N~y (zké<#
clean observables (= CP-violation vis-a-vis 7’ZOZ%<M+ = S
CKM matrix as testing ground) t t
b . ; s b ' « s
® Given the present picture of the flavour sector, Wi, W B |
there is still room for NP at 10-20% level \\\’2 N

Need to identify new broken symmetries, and probe new mass scales
through INDIRECT searches, beyond present-day accelerator energies
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% FLAVOUR PHYSICS AROUND THE WORLD

experiments at main accelerators:

¥ Flavour physics has involved, over the last 15 years, different

Experiment [ Ldt[f b '] Tbeauty | 4D)] End of life
BaBar 530 (total) 0.001 [eTe~atY(4s)] 2008
Belle 1040 (total) 0.001 [eTe~atY(4s)] 2010 courtesy of V. Vagnoni
CDF /D0 12 (total) 100 [pp at 2 TeV] 2011 ICHEP 2016
ATLAS/CMS | 55 (so far) | 250-500 [ppat 7 —13TeV] | > 2030
LHCh 4.2 (so far) | 250-500 [ppat 7 — 13TeV] | > 2030

W LHCDb is a forward detector at the

LHC, designed for beauty and
charm physics, with levelled
luminosity to limit pileup effects

Very deep forward VERTEX DETECTOR. EXCELLENT
MASS resolution and K/ SEPARATION are achieved by .,
a large conventional dipole and two RICH detectors. 3

LHCD Integrated Luminosity in pp collisions 2010-2016

Inegrated Luminosity (1Mb)
=
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It provides very efficient p TRIGGER AT LOW P,
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* 2016 (6.5 TeV): 1.00 /o 2012 ,
2015 (6.5 Tev): 0.32/m |

®  2012(40TeVv):208M |

¢ 2011 (35TeV): 111/ |
2010 (3.5 TeV): 0.04 /b
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LHCDb Detector

Weight: 5,600 tonnes Electromagnetic
Height : 10 m Calori "
Length: 20 m

Tracker
Turicensis
Dipole T : Hadron Chambers
rackin Calorimet
Magnet Stations alorimeter

proper time : A7 ~45fs impact parameter : op ~ 35um Ap/p~ (5—17)x 1073

The LHCD detector at the LHC, JINST 3 (2008) S08005
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% . PHASE: A MILESTONE IN KM THEORY

¥ An important test of the Kobayashi-Maskawa theory 1s assessing the
UT with a very small side:

\fcb\]:~ > A3 1-\2 2.1

5 ViV + VaVi + ViV =0

ik arg 4 J*
A’ t,b\ ts

¥ Measured through interference between the B, mixing and the b — cés
decay tree below. New Physics still possible in the mixing.

Ve ot W b

Mixing: énr = 2arg(Ves Vi) :
W B} — J/Y¢(K*K™) is considered as golden channel, with the SM
prediction: ¢ = —37.4 £+ 0.7mrad P ~ —2B, O(\?)

W The lifetime difference between B’ mass eigenstates is also predicted
by the SM: AT, = 88 + 20 ns— ' A Lenz, U. Nierste JHEP 06 (2007) 072.
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DE COMPOSTELA

ﬁs measurecment by LHC s

LHCD collaboration, R. Aaij et al. PRL 114 (2015) 041801

10*E
\

K- K
ol Lo

- ()
wt & Q K-

¢s = —0.058 £ 0.049 4 0.006 rad
Amg = 17.711 19022 £ 0.011 ps~*
I, = 0.6603 + 0.0027 4 0.0015 ps™*
AT, = 0.0805 4 0.0091 =+ 0.0032 ps~*
IA| = 0.964 £ 0.019 + 0.007

CP — even
CP — odd

S — wave(K)

10k

102

10k

Candidates / (0.2 ps)

w  Fit to decay time and helicity angles, result consistent with SM (no direct CPV |A|=1)

®  Most precise P to date. Additional measurement from B° — J/vn 7 gives:
¢ =50+ 69 +£ 8 mrad , combination: ¢ = —10 & 39 mrad
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4. FROM B, >J/y O(K'K")

0.14 DO 8 b HFAG B
W Several measurements at the — 0.12] 5.~ 68% CL contours |
Tevatron and the LHC. World 'y (Alog £ = 1.15)
averages: 24 510l [CDF 9.6 b~
* w
i ~
— . = —30 £+ 33 mrad < 008
_ Qs —1
AL, =83 £ 6ns 0.06 ATLAS 19.2 fb™"
—0.4 —0.2 0.0 0.2 0.4
¢§°° [rad]

Compatible with the SM at the current level of precision. Further improvement
will require assessment of higher order corrections from penguins

latest LHCDb result on B%, >J/y (2s)¢ : LHCb-PAPER-2016-027 in preparation
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sin(2f) B’>D*D- AND PENGUINS

R. Aaij et al. arXiv:1608.06620 (2016), submitted to PRL

3

amplitude beyond the tree-level:

sin(2f) can also be measured from the time < woftHOD  — Tom 3
QO - =
1 0 + - o . —~ o — 0 + - 7
analysis of B> D*D- (CP = +1): E s0f T gojg:g_ E
dl(t, + 250 - B{—=D'D™
(¢, £) —e U7 (1 F Ssin(Amt) + Ccos(Amt)) ;J 200 == Comb. bkg. -
3 S E
® (S, C) are sensitive to an additional decay E 128 W 3
% E
O

5200 5300 ‘ 540 - 500
2
S/V1—C? = —sin (28 + A¢) mp+p-(MeV/c?)

0.6 .
0.4
0.2

™ Belle and BaBar measurements show room for
large A¢ : M. Rohrken et al. Phys. Rev D85 (2012) 091106

S=098+017 C=-031+0.14

—-0.2
—-0.4
—0.6

However LHCDb results are compatible with C=0

Signal yield asymmetry
(e}

SARARNRBs: ny A) RARERARE RARNRS

: (+ :
! .|/

and B° — D*D- being tree-level dominated:
S = —0.54 114 (stat) £ 0.05(syst) C = 0.26 7915 (stat) & 0.02 (syst)
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§i8& CP VIOLATION IN BY/ BY, MIXING

® CP violation in the mixing matrix : P (B, — B,) # P (B, — B,) q¢=d,s is very
small in the SM :
as, = (2.224+0.27) x 107°  a% = (—4.7£0.6) x 10~*  Artuso, Borisov, Lenz arXiv: 1511.09466

™ A non-zero a, was reported in 2010 by DO experiment from the asymmetry of like-
sign dimuons, difficult to reproduce at the LHC (pp/pp collisions).

DO collaboration, V. M. Abazov et al., PRD 89 (2014) 012002

B LHCD has separated the components related -HCP collaboration, PRL 17 (2016) 061803

to BY, (g=s) and B? (q=d) mesons, using
semzleptomc decays in the modes:

B? - D;uyty,X D7 - KtK w~

m2(K*7%) [GeV?/c?]

B D u'y,X D —Kfrn
B’ - D" p'y,X D'~ — D°(Ktr )m~
LHCb collaboration, PRL 114 (2015) 041601

m2(K*K™) {Gevz/cﬂ

™ The high oscillation frequency Am, reduces the

effect of production asymmetry by factor 10-3. 9
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K8 SUMMARY CPV IN B/ B, MIXING

® Final LHCb values are the most precise to date, compatible with other measurements:
as, = (0.39 + 0.26 (stat) = 0.20 (syst)) %  LHCb collaboration, PRL 117 061803 (2016)
ads, =(-0.02 £ 0.19 (stat) = 0.30 (syst))% LHCb collaboration, PRL 114 041601 (2015)

;/SM

® Summary of existing measurements of a’, and adg; :

|
)

1_

| | T T T I T T T T I T T T ! N
§ - : Standard Model | - 001 DO Axi=1
= F ! - e
S 0 I I """""""""""" mﬁ*rﬁ-"""""""""""""_’ < i \
s ] 0 DO piu
B 3 . : 4 | A\ | included
-1 ¢Q ) i bands and - in average
C | S 2, i contours ] QO 1 e
- LI % | e8%CL A |
2 e - ! ; | overall
N i 7 z
[ 3 LHCb DOuvX : i 0.00L | average
- Q DO D®uvx o 1 ' j
=3 2 BaBar D*lv : " s
N  Belle 11 — : - -0.03 | . |
413 ) 1 0 1 002 -001 0 00,
as‘{ [%] sL(B")

LHCb precise measurements of the semileptonic asymmetries
do not confirm the anomaly 10
B. Adeva, University of Santiago de Compostela, LHC Days at Split Split (Croatia) , 22 September 2016



6% CPV BARYON DECAYS: A, > prnm

LHCDb-PAPER-2016-030 in preparation

CP violation has never been observed in
the decays of any baryon

Triple products ¢ =, - (5, x ;) have
been searched for in A, — prhihy
final states

CP violation was studied /ocally in the
four-body phase-space, in particular as
function of the azimuth @ (angle
between the pn and n decay planes)

¥ Evidence for CPV i1s 3.3c (stat. and syst.)

™ This 1s the first evidence for CP- and T-
non-invariance in the baryon sector
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o
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“ K \ .
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' | | |
— Full fit

— A)—= pr T
-~ Part-rec. bkg.
----- Comb. bkg.

B’ K*'m "]
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=

B. Adeva, University of Santiago de Compostela, LHC Days at Split

Split (Croatia) , 22 September 2016

L _
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EVIDENCE FOR B? 2KK-

B° — K+K- signal had escaped detection =~ LHCb-PAPER-2016-036 in preparation

so far, despite endeavours by BaBar, CDF, <, 150

Belle and LHCb E s , LHCDb
W Decay proceeds through penguin and W- < 440 ' M KK

exchange. A challenging hadron decay, é ! Bo K:"

that improves our understanding of QCD. ,'i, I:Iib: ';K
W The significance is 5.8, including S soyytm L

systematic uncertainty. The rarest B-meson ;

decay into a fully hadronic final state ever e

observed. 52 54 56 58

. M. [GeV/c?]
W Reasonable agreement (factor 2) with - 5
pQCD within uncertainties. ® oAty e sl b e
Z. Xiao, W. Fang, and Y. Fan PR D85 (2012) 094003 5 gy gl
m,.,- [GeV/c?]

BB’ - K*K~)=(7.804+1.274+0.81 £ 0.21(K 7)) x 107® :.d
B(B? - n7n™) = (6.91 + 0.54 4+ 0.63 £+ 0.19(K ) 4 0.40(f./f4)) x 107° > <

Constraints on recent suggestion of light Z' contribution can be derived Y. Lietal. Eur. Phys. J. C75 (2015)

5,3
u
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W The only phase of CKM matrix that can be

determined at tree-level in the SM, it provides -
essential model-building constraints for any new -

physics contribution v = arg (—~VuaVy,/VeaVyy)

W LHCb has accumulated all Run-1 information
from interference between favoured b — ¢ (V)
and suppressed b — uW (V,;) amplitudes in

B-> DK-like decays:

B decay D decay Method

Bt — Dh* D — hth- GLW/ADS

Bt — Dht D — hfr~wtr~ GLW/ADS

Bt = Dh* D= hthr®  GLW/ADS

Bt — DK+ D— K%h-  GGSZ

B - DK+ D— KOK*n~  GLS .

Bt = Dhtn—at D — hth™ GLW/ADS O

B® — DK* D K+n~ ADS — 0.8

B~ DK*n~ D —hth™ GLW-Dalitz

B° — DK* D— Kirtx~  GGSZ 0.6

BY - DFK= Df— hth=zt  TD ’
0.4

W Results consistent (= 16 high) with expectation
from CMFYV for sin 2B = 0.691 £ 0.017 and new

lattice results on hadronic amplitudes UUT: ot

Blanke-Buras arXiv: 1602.04020
B. Adeva, University of Santiago de Compostela, LHC Days at Split

1 T

TREE-LEVEL y STATUS

— B* > DK*

""" B* — D*K*
e BE _y DKYE
I combined

50 100 150

1]
v(deg) pr pg7 (2013) 052015

3}

Tos) arXiv: 1301.2033
0.6 - L15\0
0.4} 7= (68‘1;‘)

0.2
o0 0 40 60 80 100 120 140 160 180
v (degree)

- LHCb-PAPER-2016-032/} | LHCb

~ in preparation .

BEREEOIRY [ Sl

~ 683% ' S E

L 955%

30 60 80
v 1) 3
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CP VIOLATION IN CHARM

The time evolution of the CP asymmetry under the slow D°-D° mixing:

['(D°(t) = f) =T (D°() = f) dir

t
Acp(t) = — ~ a%, — Ar—  ©O(10™*
DT S T ) T A U
-7 a‘é@,’,:—%(Am+Ad) gi2%1:|:Am ﬁﬂw_liAd
— di d 4
L= TE ~ al}, ycosp + allp a4 — psing  |Dia) = p|D°) = q|D° & = Phase (; ﬁj)

r=(my —my)/T y=(T,—1y)/2I' T={T+1%)/2 p=1/T
effective lifetimes

LHCb has performed, with the full Run-1 data (3 fb'!) :
¥ A TIME INTEGRATED analysis of 4p(?) for D° - K*K-, n*n by taking the difference:

mean decay time in the sample

t K
AAcp = Acp (KYK™) —Acp (mr77) & Aafp (1 + - ( ) ycos¢) Tf)>'(1cng

mainly sensitive to direct CP violation in mixing and decay (2"¢ term suppressed)
LHCD collaboration, R. Aaij et al. PRL 116, 191601 (2016) AAcp = (—0.10 £0.08 +0.03)%

¥ A TIME DEPENDENT analysis of the linear term in 4 ,(?) to determine 4,-, more
sensitive to indirect CP violation (from the interference)

LHCD collaboration, R. Aaij et al. LHCb-CONF-009 / LHCb-CONF-010 CHARM 2016
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% TIME-DEPENDENT D> K K-/t 1t

the prompt decay D** — D"
with Am =m (D**) —m (D°) < 152 MeV/c?
6.7M (K'K") and 2.2M (n"w’) signal evts.

¥ Main background is long-lived b-hadrons, e /T
flight distance of DY candidates have large Py S

1 1 1 1 1
140 145 150

(x*-difference 2, of primary vertex w and AmIMeViEY
w/o a track)

¥ The asymmetry between D? and D’ decay-
time distributions is measured (overlaid by
fit results):

Ar(D° - K'K™) = (-0.14+0.37 +0.10) x 107
Ar(D° - 7f77) = (0.14 £ 0.63 £ 0.15) x 10~°
If averaged, as from universal mixing:

- Comb. bkg

Entries / ( 0.04 [MeV/c?’] )

LHCb Preliminary

Entries / (0.05)

. _3 %o.os—liFDi%lta | ‘ _
AI‘ s (—007 +0.32 + 011) x 10 < —— Prompt signal o
OWMWQ&;%%
Consistent with no GP violation. Most precise | || biminay _
measurement to date on these observables. — 0z 3 im
. . — 5
It confirms the smallness of CPV in ¢ decays. z 0

® Flavour tagging by the soft pion charge in - Adl etal. LHCb-CONF-010 /CHARM 2016

b-hadrons

15
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% CP ASYMMETRY IN D> K*K-

W A further measurement of the individual LHCb-PAPER-2016-035, in preparation
time-integrated asymmetry A p(K'K")
has been achieved, after accounting for
c-production and detection asymmetries:

I T T T T | T T T T I
1

Acp(K+K_) = Araw(K+K_) — AP(D*+) — AD(W:)
by a remarkable reduction of charged - neutral asymmetries
Acp(KTK™) = (0.14 4+ 0.15(stat) & 0.10(syst))%

¥ When combined with the previous
measurement of AA., , and with LHCb
results using p-tag , a final result is
obtained, assuming negligible CPV in ST
D%-mixing: 0.5 0 0.5
Acp(mmh)[%]
Acp(KTK™) = (0.04 + 0.12(stat) 4+ 0.10(syst))%

Acp(m7n™) = (0.07 £ 0.14(stat) = 0.11(syst))%

most precise measurements of a time-integrated CPA in charm from a single experiment
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% ANOMALIES IN LEPTON UNIVERSALITY

In the SM all flavor-dependent interactions originate from Yukawa
couplings to the Higgs boson, the smallness of neutrino masses making
lepton interactions universal (e, 1, t). The only theoretical uncertainty
in ratios of semileptonic decays comes from different lepton masses.

The ratios below are particularly sensitive to physics beyond the SM,
and have shown anomalies 1n various experiments:

I'(B— DWru,) . fq(izif [dT (B* — K*p*p~) /dg?] dg?
K — 2
I'(B— D®puv,) Ji&me= [dT (BT — K+ete™) /dg?] dg?

R(D) and R(D") may receive contributions from new Higgs bosons,
showing discriminating power to different 2HDM's. BaBar experiment
reported anomalous values of both (>306), excluding 2HDMs of the
so-called type II (minimal SUSY)), in the full tanp-my, plane.

J. P. Lees et al, PR D88 (2013) 072012, also PRL 109 101802.
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B - D*tv AT LHCb

First b = 1 reconstruction at a hadron collider: £(D") =

[ (B® — D1 (W uvr) )
I'(B° — D*tp~1,)

Challenging at the LHC, since both decays produce 1dentical final-state

topologies, with no kinematic constraint:

4000

3000

2000

1000

Pulls

935 <> < 12.60 GeV/c* LHCb

4000

3000

2000

1000

Candidates / (75 MeV)

Pulls

D** — D°(K—n*)r+

935 <q* < 12.60 Ge\f/c4

" LHCb

——-— Data

B B — D*tv

B B — D*H,(— X)X

B B — D*lv

B B > D*uv
Combinatorial

W Misidentified p

500 1000 1500

R(D*) =

0.336 + 0.027+ 0.03

0 R. Aaij

2000 2500
E,* (MeV)

et al. PRL 115, 111803 (2015)

LHCD result has confirmed the excess to the SM value 0.252+0.003. Fit also
extracts form factor parameters, which appear to agree with world averages.

O B rest- frame variables (m

thanks to

miss °

p B stimation with charged particles

Eu , >= (pg-Pp)? ) are measured with (15-20)% resolution

L Control samples of the different backgrounds allow precise corrections 18
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% B > D®tv CURRENT STATUS

e O meimaoman
@/ — Belle, PRD92,072014(2015) Ay =1.0
W Overall average shows a Z 045 LHCb, PRLI15,111803(2015)

=== Belle, arXiv:1603.06711
= HFAG Average, P(x?) = 67%
== SM prediction

46 discrepancy from the SM 0.4

® LHCb can perform further 0.35
measurements with other b- 0.3
hadrons, such as B, B, and A, s

that will help better understand
the picture = stay tuned!

Q\J

R(D), PRD92,054510(2015)
R(D*) PRDSS 094025(2012)

03 0.4 0.5 0.6

ST IR B L N L L LB L
@ ”
s b adba e b b Loy

<
oo

SM prediction
—_ PRD 85, 094025 (2012)
T 0.252 + 0.003
. . BABAR, had.-tag. [426 fb™"]
0.332 £ 0.024 = 0.018 L g PRL 109, 101802 (2012)
W~ /H~ 4:1 Vs
. N LHCb, © = p v v [3.0 fb™]
0.336 = 0.027 = 0.030 L PRL 115, 111803 (2015)

Belle, had.-tag [711 fb™]
B{ m } D 0.293 +0.038 +0.015 ® PRD 92, 072014 (2015)

Belle, sl.-tag [711 fb™]

0.301 £0.030 +0.011 ® arXiv:1607.07923 (submitted to PRD)
. | 276 + 0. 0344) oza Py Belle, had.-tag (t — hv) [711 fb™]
V. Vagnoni, ICHEP 2016 ariv:1608.0629
N " " N 1 " L " N 1 N " " L 1 " " N " 1 L N " L "
0.15 0.2 0.25 0.3 0.35 O 4 0.45
R(D*)

SM: S. Fajfer, J. F. Kamenik, and |. Nisandzic, PR D85 (2012) 094025 19
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% OTHER FLAVOUR ANOMALIES: R,

B quzg"” [dT (B — K*p*p™) /dg?] dg°

min

 [%es [dT (B+ — K+ete-) /dg?] dg?

qmin

LHCDb collaboration, PRL 113 (2014) 151601

Rk

q* [GeV?/c4]

m Ratio free of all hadronic uncertainties,
notably form factors

m 1<g?><6GeV? excludes J/y and region
above y(2s) affected by broad charmonium
resonances

m Strong advantage 1s taken from the copious
control channel B* = J/y (I'1") K* to cancel
potencial sources of systematics (assuming
universality in Jhy =2 171)

g% [GeV?/c4]

B. Adeva, University of Santiago de Compostela, LHC Days at Split

combinatorial background

| T

10*

.;-‘::'.1.: - g

P
5600

04800 5000 5200 5400
m(K*utu™) [MeV/c?]

Y(2s) radiative tail J/y radiative tail

10°

T
5200 5400 5600
m(K*ete”) [MeV/c?

( ) [ ] 20

04800 5000
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{84 SUMMARY R, RESULTS

-o-LHCb —m-BaBar —a—Belle

M2 T AL I A
= i LHCb 1
b | 1 LHCb : PRL 113 (2014) 151601
: ; BaBar: PRD 86 (2012) 032012
E | - Belle : PRL 103 (2009) 171801
il 1 SM
0sF 1 Rk = 0.7457557] (stat) =+ 0.036 (syst)
o T s T 0 s w0

g* [GeV?/c4]
W R, 1s expected to be unity in the SM with high precision. Observation
of LFU violation would be a clear sign of New Physics

W LHCDb observed a 2.6 ¢ deviation from SM in the low ¢? region. A
muon deficit is consistently seen by LHCDb also in otherb =2 s pu-
channels

@ New measurements are expected So0on, €.g2. RK* 21
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% LUMINOSITY PROSPECTS FOR LHCb
-

Run 1 Run 2 Run 3 Run 4 Run 5+
(2010-12) | (2015-18) | (2021-24) | (2027-30) (2031+)
ATLAS, CMS 25 fb?! 100 fb1 300 fb? 3000 fb1

LHCb 3fb? 8 fb! 25 fb! 50 fb! *300 fb?
* assumes a future LHCb upgrade to raise the instantaneous luminosity to 2 x 1034 cm2s™’

" Note the LHCb upgrade comes already at Run-2, whereas the HL (phase-2)
ATLAS and CMS upgrades come after Run-3

@ The LHCb upgraded detector after Run-2 will handle x5 instantaneous luminosity,
from 4x10°? cm2s! to 2x1033 cm™~s™!.

™ The hardware trigger stage will be eliminated, and trigger become fully software
based. RICH photodetectors will be replaced, as well as tracking detectors

@ LHCD is starting to consider a phase-2 upgrade for Run-5+

In the meantime, very exciting prospects exist from the SuperKEKB machine
(x100 luminosity) and the new Belle Il detector, expected to rump up in 2019

We are gladly anticipating further highlighting results !

22
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&8 SUMMARY LHCb OVERVIEW

Flavour physics in the quark sector keeps florishing over the last years,
with a large number of precision tests of the Standard Model of particle
physics.

LHC experiments have been very succesful in flavour physics. In

electroweak physics, LHCb has made significant and complementary
contributions to ATLAS and CMS (see F. Betti's talk)

Sensitivity to very rare channels, such as B =2 u"u-, has reached the

10-191evel and will continue to improve (see ensuing talks by M.
McCann and T. Tekampe)

No evidence of new physics has been found in the first precision
measurements of the CKM phases f, and y , providing further support
for the Kobayashi-Maskawa theory of CP violation.

A few interesting "tensions" with the SM to follow up very closely:
O hints on lepton non-universality in Ry, R(D*) and R(D)
0 observables in B 2 K™ pu (will be discussed by M. McCann)
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® The decaysB® - D~p*v,X D~ — K r 7~

Am, MEASUREMENT

and B° — D* uty,X D*~ — D°(Ktr )m~

are chosen at LHCb for their large branching fraction (b = ¢) and efficient p-ID

Huge samples (~ 2 x 10°DY)
were collected with 3 tb-!, with
excellent mass resolution

The proper decay time of the BY
meson 1s calculated from the
visible momentum

Missing neutrino accurately
described by the simulation. It
degrades the time resolution
only slightly (75 fs)

B. Adeva, University of Santiago de Compostela,

Events /(1.4 MeV/c?)

LHCD collaboration, R. Aaij et al. arXiv:1604.03475 (2016)
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{§88& Am, FROM SEMILEPTONIC DECAYS

" The flavor ( B or BY) is identified both at production time (t = 0) and at decay
time (self-tagging modes) : | ycp collaboration, R. Aaij et al. arXiv:1604.03475 (2016)

N () = N (B® — D™= pt 1, X) (t) o< e7 T4 [1 + cos(Amgt)
i

N () = N (B® — B° - D®W* =5, X) (t) oc e T4 [1 4 cos(Amgt
7
mistag : 0<n<0.25

O
B Nunmix _ Nrnix < O. 5

At) = i N cos(Amygt)

® World's most precise, in Of B
agreement with previous I ]
measurements, and very - .
constraining for NP models -0.5F |

~
R
|~

5 10 t[ps]
Amy = (0.5050 + 0.0021 + 0.0010) pS—1
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