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LHCb constraints

on Unitary triangles

Cristina Lazzeroni (Birmingham)
on behalf of the LHCb collaboration

Sin 23 from B? — J/ K,
Am,from B°—J/{ K*°, D~ x*
Am from B°. — D &"
¢, from B®, — J/ KK, I/ mtmc

y combination

Kaon2013 - Ann Arbor, Michigan, US - 29 April 2013 1



The LHCb Detector

Forward detector (2<n<5), b hadrons produced at low angle LHew ue
Large bb cross section (~250 pb — 500 pb @ \/g =7—14TeV)

>70% K, decay after the Vertex Locator (VELD)

Harsh hadronic environment :

(1/200 event contains a b quark, typical interesting BR < 103 )

A
¥

sm|-/ /  Tracking SPD/PS Mz

HCAL
T3 RICHZ

ECAL
)

' )
'IP resolution

e T L ~20um
Locator o : BN NN NS
’ I ; , y e -
= . Decay time
/ k2 . Resolution ~45 fs
Vertexing | |
—3m B
! St |7
A LT IR BT
' R T T R TR S el Bl BRI ' o
S 10hm =

Cristina Lazzeroni - Kaon2013 3



Summary

With tagged B? — J/K, events from 1/fb:
sin2P =0.73 £ 0.07(stat.) £ 0.04(syst.)
within x3 of B-factory accuracy

With tagged B? — J/\bK®* and tagged BY — D~n* events from 1/fb
Amy= 0.516 + 0.005(stat.) £ 0.003(syst.)/ps
most accurate measurement

With tagged B%. — D~ n* events from 1/fb:
Am_= 17.768 + 0.023(stat.) + 0.006(syst.)/ps
most accurate measurement

With tagged BY, — J/WK*K~and B% — J/pm*n~ events from 1/fb:
¢ = 0.01 £ 0.07 (stat) £ 0.01 (syst) rad

I';=0.661+ 0.004 (stat) £ 0.006 (syst) ps

AT =0.106 £ 0.011 (stat) £ 0.007 (syst) ps™

most accurate measurement

Current best LHCb ¥ combination B— DK with 3/fb: v = (67.2812.0)°

2 times more data for 2012 to be analyzed (then Upgrade where statistical uncertainty
will be divided by 10)

Cristina Lazzeroni - Kaon2013



Recent KLOE Results on Kaon
L. Branching Ratios

KAON1 3

Infernational Conference on Kaon Physios

@ Dadne & KLOE
@ CP violating decay K, -> 3n°

@ absolute K* -> wtww?(y) branching ratio

Patrizia de Simone (INFN LNF)
on behalf of the KLOE/KLOE2 Collaboration



Da®ne: the frascati ¢ factory =

|
My
@ ete-collider @ Vs =1019.4 MeV 1 e
@ separate e+, e- rings to minimize beam- | N 'f;‘;‘g,’;]lf;'.i'
beam interactions 5 .L%
@ crossing angle: 12.5 mrad (2001/02) 1. 1 _
15 mrad (2004/05) L AaM
P, = 13 MeV/c, o(p)r=* =3ub -y e
| .

(%
@ time between collision 2.7 ns v
@ injection during data-taking /

o
-
-
" Y
(o i}
- P

ACCLMULATOR

1400 = Dadne performances in 2004/05 - ” '_ CsI0MeY
= {::l 2005: 1256 pb* /e
— ’ P 20005 =105 e*+ e bunches
2004: 734 pb!
ao | iy Foen™ 24 A, IF,~15A
a0 2001: 172 pb! L= 1.4 % 10°2 cm2 5!
wr s L£,,, month = 200 pb?
200 | 201
.__=.—J—”/ ~ 2.5 fb! integrated @ Vs=M(¢), yielding
1 - - L L

dun Feb Mar  Apr May Jun Jul  Aug Sep Oot Nov  Dec ~ 35X 1.“9 KSI{I. ﬂﬂd ~36X 109 |{+|{' pairs

KADOM 2013, Ann Arbor P. de Simone, LNF-INFN 2



search for K, = nt%r%r°

K, tagged by K, interaction in EmC =2 & ~ 30% (largely geometrical)
K angular resolution: ~ 1° (0.3% in ¢)
K; momentum resolution: ~ 1 MeV

sy

dominant background
signal K; — 3n%— 6y K = 2n%+ accidental/splitted clusters
residual background

K, = 3n K. = o' fake K, crash

Nopserveg = 0 events @ using the value BR(K, — 21) = 0.3069 + 0.0005 PDG 2012

N, (MC) = 0 events

I 1.;"" A 13 ,_'|J1- —',_.T‘_? 3

N pectedlSM) = 0.12 events BR(K; —> 3n%) € 2.6 x 108 @ 90% CL
Moool < 0.088 @ 90% CL
KLOE data sample of 1.7 fb1

@ mprovement of factor ~ 5




Overview

absolute K* -> w*rraw*(y) branching ratio

174 pb of the KLOE data sample

triggering uv tag on one side 10

the virtual path of the signal K is given
by the tag K track backward
extrapolated to the L.P.

Fit Output

10
K*-> nimmt signal
in the signal hemisphere we require
two reconstructed tracks making a
vertex along the K path before the

10

inner wall of the DC (R°C, .. =25 cm, )
Cgeo = 26 %) ]_ﬂ_++ +
signal =¥ missing mass spectrum of the 3™ pion
g v f P - M, bin = 2000 MeV? ﬂ
selection efficiency measured on MC, and corrected using data&MC P Srm— & Tnmn s ke, Ars =nd
control samples to evaluate the background contribution -g 4k 1
= fit of the missing mass spectrum using 02 . i # i ‘.i A * *‘*
: 0 L' . ot
the MC signal and background shapes E-z » * M #’;# +H § +1+¢¢— + 1? F+ {M
E-4 :
N{K+_}3J[} ;{z‘f‘fndf }_{xz‘l‘fndf} E'ﬁ :IIII L1l | NI I I T I I T A L11] L1l L1l ||||‘1u3
45054142122  47.6/45 36 -30. o 1020 A, (Mev?)
N(K™ -> uv)
12065087.0 £ 3473.4

R(K* ->m*mwat) = ( 0.05526 + 0.00035,,,, + 0.00036,,,), ABR/BR=9.2 x107

stat — 5¥S

|— KLOE preliminary
B




CPT & Lorentz Invariance
tests in entangled kaon system with KLOE

detector

A. De Santis*
“‘Sapienza” Univ & Sez. INFN Roma
on behalf of
KLOE/KLOE-2 Collaboration

A SAPIEN 7ZA N N Istituto Nazionale di Pisica Nucleare

RS  UNIVERSITA DI ROMA s Sezione di Roma

2013 Kaon Physics International Conference
University of Michigan

‘ ) mAnn Arbor, April 29-May 1




DJ)

Using the same final state for both kaons (n*7) the two decay are distinguished only
by the kaon momentum direction. The decay amplitude is written as follows:

If1f2 (AT) X B—PIATI [|n1|2e%ﬂ-‘r + |n2|28—%ﬁr — 2Re (nln;e—iAmAr)}

m =1+ =¢ex — 6(Pr1) n2 =€k — 6(Pkz)
PRD64,076001
8, is the CPT violation parameter in the Kaon system. PRL89,231602

According to the SME (Kostelecky) and anti-CPT theorem, CPT violation should
appears together with Lorentz Invariance breaking (Greenberg), and thus implying a
direction dependent modulation.

§ ~ isin gpgwe PV i (Aag — Bx AG)/Am

Ordering Kaon according to their momenta it is possible to have
the two n—coefficients containing two different 6, CPT violating parameter.

29 April 2013 A, De Sanfis — CPT & Lorentz invariance fests al KLOE — KAONM



