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Introduction

2

m In the SM, b — s FCNC decays

a SM BF of the order of 107°

a With angular analysis offers
variety of observables

m Allows to test some underlying
details of the NP

m Form factors make prediction of
some observables less precise

m But many observables are free of
form factor uncertainties

m Results shown today use 3 fb™! of
data
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Typical ¢° spectrum WARWICK
Valid for B — VIt~

photon pole ”
T [C7/92]"2 ([C'7/9%]"? open charm region
BF Cs, Ciodominate
interference of resonant structure
Cr, Co, C10
(+BSM)
narrow charm
resonances
g2 = 4mp? Q° = (me-myy?
“low g2/ “high g2 /
large recoil” low recoil”

Different ¢° region sensitive to different contributions
From S. Jager at Workshop on b — sll processes, 1-3 April 2014
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Past excitement
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® Already existing measurements of many observables with 1 fb™!

of 2011 data
a Mostly consistent with SM
m Some discrepancies exists

m Isospin asymmetry in B — Ku* ™

m One of the angular observables (P!) in B® — K*u*pu~
m Systematically update with 3 fb™! of 201142012 data
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Differential BF WARWICK
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Isospin asymmetry WARWICK

A, — LBO=KMOup) —T(B* K" )
L D(BOS K0 up)+T (B —K )+ pp)

m In SM expect A; close to zero

m Test simple hypothesis of uniform A;
a B — K*uu p-value of 80%

a B — Kpupu p-value of 11% (1.50)
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Angular analysis WARWICK

m Start updates with B — Kutpu~
a Angular distribution for BT

1 dI 3 1
T deosdh — 1(1 — Fy)(1 —cos® ;) + §FH + Appcos 0

m Positive in boundaries 0 < Fy < 3 and |App| < Fy/2
m As BY is not self-tagging, Arp not accessible

1 dI’ 3
— = —(1—Fpy)(1 —cos’ ) + F
" d| cos 6| 2( )L = cos™0) + Fy
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Typical ¢° spectrum WARWICK
Valid for B — VI~

I(— —————— -> - ——— — —)I
| | | |
| | | |
photon pole | | | .
T [C7/02]"2 ([C'7/92]"2 | | open charm region
BF | | |
: : Co, C10 don:1inate
interference Of: : resonant sliructure
C7, Co, C10 | :
(+BSM) |
| narrow charm |
: : resonances :
| |
| |
q2 = 4mf | g* = (me-mv)*
“low g2/ “high g2 /
large recoil” low recoil”

Different ¢° region sensitive to different contributions
From S. Jager at Workshop on b — sll processes, 1-3 April 2014
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Angular distributions WARWICK
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BT — K"u"u~ results WARWICK
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m Positive in boundaries 0 < Fy < 3 and |App| < Fy/2
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BT — K"u"u~ results WARWICK

13

m Expect Arp =~ 0 in the SM, F'y close to zero as well

m Measurement dominated by statistical uncertainties

m Consistent with SM

m In 1D results, other parameter is treated as nuisance, but
remember they are correlated
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B’ — Kqu™ 1~ result WARWICK

m Statistics for B® — Kqu™ ™ still low
a Within large uncertainties consistent with SM
a Also consistency between B™ and BY
m Both decays together put constraint on tensor amplitudes
— Rule out large cancellation between left- and right-handed
couplings in By, — u* ™
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Typical ¢° spectrum WARWICK
Valid for B — VI~

15

photon pole ”
T [C7/92]"2 ([C'7/9%]"? open charm region
BF Cs, Ciodominate
interference of resonant structure
Cr, Co, C10
(+BSM)
narrow charm
resonances
g2 = 4mp? Q° = (me-myy?
“low g2/ “high g2 /
large recoil” low recoil”

Different ¢° region sensitive to different contributions
From S. Jager at Workshop on b — sll processes, 1-3 April 2014
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Photon polarization WARWICK

m One way of accessing photon polarization is to look to b — s decays

m In the SM, decay proceeds through b — s penguin

m As WW* couples only to left-handed fermions, dominantly we get
left-handed photon

® Right-handed contribution proportional to m,/my,

m New physics does not necessarily have same restriction

m Experimentally study angular distribution in BT — KTn~ nt

Z ai(s, 513, S23) cos' O + Ay Z a;(s, s13, S23) cos’ 6

i=0,2,4 j=1,3

m Measure up-down asymmetry Ay p, which is proportional to photon
polarization A, ’

—> o
; Prfast —.-
. et
\ Pr,slow
ﬁn,slow X 51t,fast /' >
b &
W 7 h pK .-

v
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Photon polarization WARWICK

m Challenge from photon energy resolution

m Background from decays with missing 7 not as well separated

a About 14000 signal decays

m For photon polarization itself, non-zero Ayp implies non-zero
polarization

m K mm mass spectrum with lot of contributions = conversion to photon
polarization non-trivial
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B — Knrmy angular
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Up-Down Asymmetry WARWICK
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m Combined significance for non-zero  photon
polarization is 5.20
m Lot of work remains to understand hadronic system
before extracting A,
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Conclusions WARWICK

m Rare b — s decays provide sensitive window to new physics

m Rich set of observables available

m Previous results with 1 fb™! mostly compatible with SM

m We are on way of updating all measurements with 3 fb™! of data

m Isospin asymmetry in B — K put i~ now better consistent with SM

a Differential branching fractions systematically B — Kt~
systematically bellow expectation

m First observation of photon polarization in b — sv

@ Much more to come in near future
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LHCb detector
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and b
a Uniform running
conditions

LHCb Integrated Luminosity pp collisions 2010-2012

® Good mass resolution
a Good time resolution
m High trigger rate on c
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B’ — K*utu~ ang. dist. WARWICK
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Selection with dimuons WARWICK
m Uses BDT to combine kinematic, topological and PID inputs
m Trained on resonant (.J/i) signal in data/simulation
a Simplify c¢¢ resonances veto
m Decays via J/i) used for normalization
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Isospin asymmetry

25

A=

L(BY—K ™0 —T(BT - K®)F up)

['(BO—K™)O0up)+ (B — K+ )

m In SM expect A; close to zero

m Test simple hypothesis of uniform A;

® B — Kpuu p-value of 11% (1.50)

@ Compared to result in LHCb-PAPER-2012-011, more consistent with
SM

m Change from different test, different normalization, reanalysis of 2011
data and dlfFerence between 2011 and 2012

A,

arXiv:1403.8044

THE UNIVERSITY OF

WARWICK

20 May 2014

[ T ] < 1— T ——— ]

L LHCb BHKuu : g BﬁKuu LHCb §

0.5 il 1 U

fb—1 1 fb—1

3 ] —{—_+_ ffffffffffffffffffffffffffffffffff - §

1] s i e R SRS SRR - 1

+++ + oo | T—— 15

-0.5_ — _1:_ _ S

_1: MR B RIS B S R ] -1.5 M PRSI B BT B 5

0 5 10 15 20 0 5 10 15 20 2500
Q2 [GeVicd] o [GeVAc]

Michal Kreps — Latest results in rare decays at LHCb


http://arxiv.org/abs/arXiv:1403.8044
http://dx.doi.org/10.1007/JHEP07(2012)133

Isospin asymmetry
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Angular efficiciency WARWICK
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