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Introduction

* Quarks form 3 isospin doublets:

BN o/‘:\i";th
55%1 @D)\,mow

e The CKM matrix: e

— It gives us the strength of the tree level allowed transitions:

= Only charged transitions are allowed
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Flavour Changing Neutral Currents(FCNC)

<@} {f G et

» These currents are not allowed at tree level in the SM

» But we can loop:

» Quantum field theory loops:

» possible new particles propagating

b k

» new physics (e.g charged Higgs instead of W«
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% b —> sy FCNC

* A good probe of fundamental properties of SM as well as BSM

W boson couples to “ The photon is left

left handed quarks handedly polarized*
\A%

# b =>s yL (left-handed polarization) b S

# b —);YR (right-handed polarization)
v

The ratio of right to left handed photons *There is small fraction (ms/mb) of admixture
in the SM is of the order of 0.01
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% How to measure the photon
polarization?

 Time dependent decay rate study(B=>f.y)

*  B=>Kres(=>Knm)y up-down asymmetry
 B-—>K*ee angular analysis
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Photon polarization: B=>fwy (1)

In the decay rate, the photon polarization appears through two parameters S and

K
[, (1) o |4 e [cosh(AT/ 2) — AA* sinh(ATt / 2) + C cos(Amt) F S sin(Amz) |

Defining:

B —> .fcp)’R
tany = B — [Ty, Where ¢ is the B mixing phase

A* =sin(2y)cos @ S= sin(2y)sin ¢

*Which channel?
*Bs—@(K+K-)y
*AT’s is not negligible->the dominant term is the sinh 2> A" can be

measured
Doable at LHCDb
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Photon polarization: B=>fwy (2)

* Alternatively, we can measure an effective lifetime, fitting a single exponential.

[, () oc |4 e™ [cosh(Al"st /2)— A*sinh(AT .t/ 2)]= Al "

- The effective lifetime can be written in terms of _“1" as

- L"‘:(r(&r(:)—;‘f'))d; RS [Hzﬂﬁ% +y3]

T, =" _
r | AT B.@ - fHyar 1Y 1+ A%y,
AT,
Where V. —-2[:

Tge = 1/, = 1.503 + 0.010 ps

HFAG 2012 values are
Ve AT, = 0.091 + 0.011 ps-1
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% The LHCb calorimeter

 Photons are reconstructed as calorimeter clusters made of 3 x3
calorimeter cells.

* Transverse sizes of ECAL cells are 4x4 cm2 (inner), 6x6 cm2
(middle), 12x12 cm2 (outer).

ECrA, A One quarter of the Ecal system

SPD/PS

Beam pipe

Outer cell size 121.2 mm

Middle cell size 60.6 mm

ECAL: 6;/E =10 % AE® 1%

Inner cell size 40.4 mm

04/12/2013



The LHCb calorimeter resolution

Radiative Decays:

— The invariant mass resolution is driven by the
calorimeter resolution

— om (B>VYy) ~ 90 MeV/c2
— ou(B->J/PV) <10 MeV/c2
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B'=K"J ]
BR,,=(52.6+16)x10

N~1.6x10°
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The Photon identification (Motivations)

* The Electronic calorimeter records a lot of energy
deposits

* Very high background level

* A separation mechanism of photons from other
deposits in the calorimeter (neutral pions,
electrons and non EM’s) is important

We have almost 10 photons candidates per event (most of them from m°)
And almost 70 cluster per event in the calorimeter
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The PhotonID (y/nonEM, electrons separation)

 We have worked on improving the current photon Identification tool at

LHCb .
*Use MLP (Multi Layer Perceptron) MVA approach

*Use discriminating variables to the training
*Mainly variables related to photon cluster info
*Define the signal and background samples as:

»Signal will be matched true photons

»background sources will be considered
separately:

=e” background

"non EM
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New versus current photon ID performance

* For the tool dedicated to non EM backgrounds, we validate its
performance, compared to the current photon ID, on an
independent sample

Background rejection versus Signal efficiency On average, there is a

in the performance of rejecting non EM
backgrounds

100

|
|
!
F

80

background rejection(%:)

*Red is the currently implemented photon

ID

eLight blue is new tool based on the same
variables

I | *Blue is the VO of the latest developed

now neurallb med version

*Black is the V1 with improvement

60

40

currant neutrallD
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signal Efficiency(%)
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background rejection(%)

New versus current photon ID performance

* Forthe tool dedicated to reject electrons, we validate its
performance, compared to the current photon ID, on an
independent sample with electron background

Background rejection versus Signal efficiency

On average, there is a

ool in the performance of
s0l—
60l—
B *Red is the currently implemented photon ID
M eLight blue is new tool based on the same
cumrent neutrallD Variables
new neutrallD old vars . .
o newtrallD *Blue is the VO of the latest developed version
20 new neutrallD med *Black is the V1 with improvement
D_ 1 | 1 | 1 | 1 | | | 1 | | 1 1 | | 1 1 |
0 20 40 60 80

100
signal Efficiency(%)
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Checking on data

* |tisimportant to see how these descriminants behave on data :

*Check this on B->K*y data (background subtracted)

*Compute the efficiency of different cuts in the NN

cut efficiency versus cut value cut efficiency versus cut value

Anti electron

80—

- | Anti hadron -

60— ol
4&Sampms: “/Samples :
— data — data
20— MC 20— MC

0_|\\|||||\\||\\|||\\ L GO‘IID‘EIII04II‘06“IDBII‘1
0 0.2 0.4 0.6 08 1 : : : :

*There is a 8% average discrepancy between MC and data
*Calibration tool is being developed

*This photonlID tool will be implemented to the LHCb software at the next
reprocessing of data
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n%y separation

Neutral pions that have a transverse momentum greater than 2 GeV/c start getting
merged.

A merged nt° can easily be misidentified as a highly energetic photon inside the

calorimeter and is ~50-60% of the *peaking™ background in the radiative channels.
\I\U‘{ "L.k{r\ﬂj

1
[ ] L__\:J.J:.

o T

b B

A tool based on a MLP, good performance but potential data/MC
discrepancies

We provide a tool to reweight the MC performance of
the y/n° separation variable to reproduce data
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n%y separation

— T
« Data

- LHCb
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D° = K n* merged n° from D*(2010)" — D" "

18000

6000

14000

fg1= 0.492+0.012

mean1= 1865.26+ 0.

n2=3.60+0.30
ns = 361027 + 1526

sigmal = 28.17+0.28

sigma2 = 60.26+0.

alpha2 = 1.221£0.013

+ Efficiency(%)

80

1900 1950 2000 2050 2100

My (MeVIE?)

The calibration data samples used are the reconstructed B> K*y and
D% Krt® from D+->DO(Krmum®)m+

v efficiency/ 70 rejection

° Samples :

—MC

— Signal Data

70 rejection
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Generic radiative decay’s selection

@ 2 well-reconstructed tracks
(low track x?/ndof):

@ Tracks not coming from the
primary vertex (large IP x?);

@ Tracks forming a secondary
vertex (low end vertex x?):

Q 5’3!5 coming from the / Secondary
primary vertex (low IP x?, e \ Vertex
low Opira); Primary i 5

Vertex he DIRA

@ A B meson decay: decay products
with relatively high pr (because of

the high B mass), significant flight
distance (high FDx?).

*The B vertex is reconstructed from the
charged tracks only
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Invariant mass fit

1.0 fb™1of pp collisions of the LHCb data collected in 2011 at VS = 7 TeV
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Current world best measurement

*~600 Bs—> ¢y events

*~5K B>K*y events B(BO% K*D’Y)
BB, )

= 1.31£0.07(stat) £ 0.04(syst) £0.10(f,/ fy).
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The proper time distribution

B_TAU

htemp
Entries 2366
Mean 0.002252
RMS  0.001499

100

2011 and 2012
data 3/fb

80

Selection
60

acceptance
effect

40

1 1 1 ‘ | 1 | | 1 ~ nl
0.002 0.004 0.006 0.008 0.01

* To fit this we have to:

— Evaluate accurately the acceptance
— Determine the decay time resolution and its bias
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The Decay time resolution bias

* Thereisa O(1%) energy bias on photon energy in both MC and data=>» O(0.5%)
shift on the B mass

e Post calibration is applied to the mass in the radiative analysis

* Bias could also affect the propertime measurement

Tree —

true

nonconverted inner photon - uncorrected

4

mé = 0.00003339 £ 0.00000090
mdé = 0.0000798 = 0.0000050
n_bé= 1564 + 128
n_s6= 7000 + 148

s6 = 0.0000579 +0.00000
sd6 = 0.0001531 £ 0.0000047

[ 10°

-04
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reconstructed-true proper time

We model the resolution

with an Apollonios function
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u=(33.4+1)fs
o =(58+1)fs

u=(4.4+1.4)fs
0 =(59.7+1.8)fs
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nonconverted inner photon - usual TAU

%

m6 = 0.0000044 + 0.0000014
md6 = 0.0000344 + 0.0000078
n_b6= 712 +83
n_s6= 2830 +95
s6 = 0.0000597 -+ 0.000001
sd6 = 0.0001711 +0.0000078

1 1
0.2 0.6

reconstructed-true proper time
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The bias continued...

* The bias has been quantified and reduced with the same
correction as applied for the mass and momentum

 Thereis an order of 5 fs residual bias left which might not be
related to photons

* Investigate their effect on the effective lifetime measurement
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The proper time acceptance

* To evaluate it, we may use:

* MC Bs—>¢y: we do not have same distribution as in
data!

e Data Ba—=>K*y: not possible due to different vertex
resolution

* Bs—=>J/Pd data omitting the J/P from the vertex
(treating it as being a photon)- will explain in the next
slides
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Using the Bs — J/y@

 The main goal:
. 359%¢¢ = acceptance =  Bs—>dy

e Why?
* Bs>dy 2K eventsin 3 /fb
* Bs > J/PPp=>factor 10 more statistics

— Acurate evaluation of the acceptance

 To do first:
* Validate the method
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The roadmap

* First we have to work with the Ba—J /gy K* and
Bd—K™*y

— Acceptance Ba—J/y K* = Acceptance Ba—K*y

=» The method works

— Move to Bs —» J/w@ and extract the acceptance for Bs—qy
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Selection

* Trigger and selection:

— We should use that of K*y (for J/{ K*) with
caution
« Different cuts for J/pandy

The momentum spectrum of the K*

kst momentum spectrum

—0.04
= -
S =
T.035—
@ -
[
o C
110.03— '8
S
00251 N Red B > K'y
= ¢ Blue:B — JAy K*
0.02—
S
0.015— * =
C * L
0.01— .
- [ ]
0005~ *a
= [

Hlllllllll
000 4000 6000
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C
% Acceptance from MC (1/)
 The used fit:

F() =&(t)x e_7t * A(t)
(axt)®

g(t) :eXp[BXt]X1+(a><t)b

— Where ¢(t) is the acceptance function, A(t)
is a resolution function

— The lifetime 1 is fixed in the fit to the PDG
value



The Bd—K*y and Bd—J /gy K* acceptance

Chi2=28 with 3 dof
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Evenls / ( 0.0001 nis )

Evenls / ( 0.0001 nis )

k*y proper time sim
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Acceptance from MC (2/)

Jhy K* proper time sim

B=-17.24 £33

a_acc= 1491123

b_acc = 2.232 -0.033

1.03= 0.0001172 = 0.0000067
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Reweighting for the acceptance

* For now: acceptance Bd—K*y # Bd—J/yp K*

— Maybe due to kinematical differences

 Reweight the K* momentum distribution in
Bd—J/y K* with that in Bd—K*y

e And other Variables:

— The asymmetry between the momentum of the
charged tracks

— The opening angle



The Bd—K*y and Bd—J /gy K* acceptance

Acceptance from MC (3/)

Reweighted with the opening angle between the two tracks

Chi2=28.4 with 3 dof
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Jhy K* proper time sim
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Acceptance from MC (4/)

* The Bd—K*y and Bd—J/y K* acceptance
 Reweighting with the K* transverse momentum

k*y proper time sim Jhy K* proper fime sim
E B=2230147 Eoon B=2280 47
EEW a sec= 1513 £ 28 E a acc= 1513 + 28
= - o 500 -
= b_acc= 2.044 £ 0074 — b_acc= 2.044 £ 0.0T4
?ﬂnﬂ t 0= 0.0001E18 + 0.0000084 'E“’“‘ t_03= 0.000137 £ 0000010
W

e Chi2=18.7 with 3 dof = -
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The Bd—K*y and Bd—J /gy K* acceptance

Reweighting with the P asymmetry

Chi2=6.7 with 3 dof
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Acceptance from MC (5/)

Jiy K* proper fime sim
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Conclusions and perspectives

The measurement of the photon polarization in Bs—> ¢y is the only key
measurement at LHCb that has not been done yet

— Very tough analysis that we aim to do

In the quest to do this analysis we have:
— Developed a new photon identification tool
— Provide the calibration for the n%y separation tool

The physics analysis is ongoing and many proper time acceptance
evaluation methods are under study

This analysis is scheduled for the summer of 2014
— Stay tuned!
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Introduction

 The Standard Model of particle physics describes our
understanding of the fundamental interactions

The elementary
particles
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Photon polarization: B=>fwy (1)

In the decay rate, the photon polarization appears through two parameters S and

Aa:
[, (2) < | 4] e [cosh(AT7/ 2) — A* sinh(AT?/2) + C cos(Ami) F S sin(Am)]

Defining:

F fCP)’R
tany = B ‘/-(‘P}/L Where ¢is the B mixing phase

A® =sin(2yw)cos @ S.'= sin(2y ) sin ¢

*Which channels?
*Bd—>K*(Ksmt®)y

*Al~0 =>the sinh term cancels and we have only acces to S )

*Done at Babar but not possible at LHCb S= 0.9+1.0=02  (Babar, 1.1GeV <my_o <18GeV)
*Bs—>p(K+K-)y

*Als is not negligible>the dominant term is the sinh 2> _4* can be

measured

*Doable at LHCb
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Photon polarization: B=>fwy (1)

* Assuming that the partial rates of B, and B.-bar are equal, the terms with Cand S
cancel in the addition of the two decay rates. Or considering C~0 and ¢~0 in SM
(I"g. = [, no flavour tagging required).

I, (1) o |4 ™™ [cosh(AT ¢/ 2)— A* sinh(AT ¢/ 2)]
To fit 1%, we need as input I'_ (= 7.%) and AT,
* Alternatively, we can measure an effective lifetime, fitting a single exponential.
[, (¢) < |4 e [cosh(AT ¢/ 2) — A sinh(AT ¢/ 2) | = | " ™"

- The effective lifetime can be written in terms of 1" as

Hrao—a o, [1+zmy_,,_ +y_;-*]

Lﬂ{r(ﬂ_‘.(r) —> f))df 1—w l+_ﬂ.ﬁ}-’~
AT,
Where V. = TR

Tgs = 1/, = 1.503 + 0.010 ps

HFAG 2012 |
valuesare  Ar, =0.091 + 0.011 ps-2
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Neural Nets

e Should be in the backups!

Input Layer | Hidden Layer
~ Ll il
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put variables(move to backups??)

* The variables used in the training are:
* From the current method variables:

2 dimensional Chi2 of the cluster

e New variables:

Cell energy/cluster energy (Ecal) Prs multiplicity Hcal/Ecal energy

Cluster spread 2X2 Prs cells with highest energy

deposit
Spd multiplicity
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The distribution of input variables

[}
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put variables (move to backups??)
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put variables (move to backups??)

. . . . .
 The distribut f t bl
e aistripution ot Input variables
PrsE19 PrsE
Hist9 Hist1
r Entries 1658099 r Entries 1658099
E Mean 0.4741 F Mean 26.59
107 RMS 0.3503 107 = RMS 29.74
B 107 =_ e
107 = e e T - E - =
= s S s = E - S
H T e 10° = - ”"».:“ﬁn_ﬂ‘
- o E L T, e
0l - T i - T T
E . — “‘-‘-_,_-.. Tt
C - "
r ~ 10 = ey R e
T N T T P E. ! L L e L
0 01 02 03 04 05 07 08 08 1 0 50 100 150 200 250
Spread
Hist8
Entries 1658099
gt Mean 3334
E=- RMS 3142
[ e
108 T T
107 - T T T
= T R
= . T -
- Ty o
L +.._H_ e, T
e s
10% = T #
E iy
E "t
= |
Lo [ T T N |
0 5000 10000 15000 20000 25000

Red: photons Blue: electrons Black: non EM

04/12/2013

JRIC

43



(1/N) dN / dx

Dedicated tool for non EM cluster rejection

* Train on non EM background
* We use MC for training

Background rejectlon versus Signal efficiency TMVA

1

TMVA overtraining check for classifier: MLP g
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A dedicated tool for electron cluster rejection

* Train on electron background
e MCis used for training

Background rejection versus Slignal efflciency

TMVA

TMVA overtraining check for classifier: MLP c T T T T T T T T
Q - : : : : : : : : E
% 14 :I-I TTTT | LI | LI | T | I.I T I LI | L L T II__ E 0.9 [ |
=z [ ] B
3 12 [ Kolmogorow-Smirnov test: signal (background) probability = 0.911 (0.764) ] w 0.8
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Efficiency versus PT (move to backups??)

* The efficiency versus photon PT for this tool non EM :

efficiency versus PT

efficiency versus PT

g z
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Efficiency versus PT (move to backups??)

* The efficiency versus gamma_PT for this tool (E tool) :

efficiency versus PT m efficiency versus PT
g Cutis at 0.4 in the NN & 1o
5[ s
80— -
- Bins of 200 MeV turns to sor
60—
i 1GeV after 3GeV and ©
s0l— after 5GeV one bin
i } o
20 R } Blue:signal efficiency LTt Pl % % |
r i t Red- bkg eff|C|ency T T ‘SOUO‘TI
% 005" ‘500" F o T — '50'00‘7'
efficiency versus PT efficiency versus PT efficiency versus PT
& 100— gmu— & 100/—
uau; aoi— ------ T . LIJan:
60— 80— l ’ 1 : go— T e,
: ; 1
40— s 40— { } ] 40 :
L ; 11 { } [ [ b1 } ] l
20— i } 1 } 20— 20 f
C C i i{{{
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A RooPlot of "gamma_CaloHypo_ClusterMatch”
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A RooPlot of "gamma_CaloHypo_E19"
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The input variables discrepancies

A RooPlot of "gamma_CaloHypo_Hcal2Ecal"

gamma_CaloHypo_PrsE4Max
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The input variables discrepancies

A RooPlot of "gamma_CaloHypo_Prsg19"
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n%y separation

 The tool used now to do the separation is based on a TMVA
analysis using the Multi Layer Perceptron (MLP)

* It makes use of the shape of the cluster, its squashiness the
shape of the tails and other Prs and Ecal information

Input varisb: B2rd [Inpui variabile: abe{aaym) |
-] 3| k = = g =
E=o 3 = 5 E
= 1= = = = EE
£ 1 = H 3:
. 2 g 2 = =~
i 18 = E = J&
]= = 3=
o 12 g EES
ja & EE:
. :H ; 3
i= = e £ =
is j= o =
T 1 1 02 O3 04 o7
abesd 3y
[input wariabla: [E2+EseedyEc]|
g < 4 = =
3 as 4 = : = £
= - 13 = g = ]
s 3 2 g g 2 g
: i £ - : : = :
= - n =] =
EF . / LR 3 g
_E : -1 /// ' E E
EN - - B 1
i "': 3 o %._ g :
5 0: 02 05 O& 07 G OF
K3ppa EseeaiEn

Figure 3 Distnibutions of ECAL cluster shape vanables r2, r2rd, |asym|, &, Faeea/FEa and
(Faced + Fona )/ Ea for true MC photons (blue solid histogram) and true MC merged " selected
as photons (red dashed histogram) in the INNER region. Histograms are normalized to unity.
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Important issue : do the rt°
reconstructed as y (e.g. K*rt°
bkg in K*y analysis) behave as
merged 1t° reconstructed as
n° (as in D°—>Knnt® calibration
sample)...?!

Yes!!

Regardless of the very low
statistics that the sample of
Bd—> KnnO reconstructed as
BO—>K*y

04/12/2013

Efficiency(%)

n%y separation (backups?)

Ty
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40—

Samples :
20
MC B,— K'r'n” reconstructed as B, — K'n”
0 MC B,— K'rn®
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JRIC

n/y separation cut
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k*y acceptance

Events / ( 0.0001 ns )
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* Acloser look at the acceptance:

Jhyk* acceptance

38204
sf%‘.ioo%ﬁ%:{fﬁﬂﬁ

Events / ( 0.0001 ns )

0.0005 0.001 0.0015 0.002 0.0025

Proper Time (ns)
Strong IP cuts

k*y acceptance
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Transverse momentum distribution

 The PT distribution of photon candidates for each category
— This is to verify that the training covers a large PT-range of photons

gamma_PT {gamma_TRUEID==22} gamma_PT gamma_PT
e htemp htemp fiemp
3 Eriries 1658099 E Enies 1194637 F_ Entigs 6146108
E Mean 5171 Cl Mean 542.6 r Mean 4015
RMS 627.1 RMS s98) 1F =L RMS 314
10° = 0= F
E E 10° E
10 10¢ = C [
- sy "
e e 10 s 10

2
I-HH‘ 1
2

1
i
|
1
RAL A N AL R A
J
I
I
|
|
I

Y " T
L i L
H q — 0= L
| T T | | o E L L L L [ | El [ R R R T
0 2000 4000 6000 8000 10000 0 2000 4000 6000 8000 10000 0 2000 4000 6000 8000 10000
gamma_PT gamma_PT gamma_PT

Photon signal Non EM background

Electron background
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Procedure
* What you will see in the next slides will go as follows:

Train on truth matched (TM) background so as
to have a dedicated y/non-EM separation tool

Train and test on TM so as to have a y/e”
separation tool

 Then the validation will proceed as follows:

1. Validate tool 1 on non EM background with a different sample

2. Validate tool 2 on electron background with a different sample

04/12/2013 JRIC
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yCL=0.25,y/n0 separation cut = 0.875
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n%y separation

This table is useful to
reweight the MC in order it
reproduce data efficiencies

std::pair<double, double:» 1sPhotonDataeff(double pt){
Ifl pt »2500 && pt <3000 ) retum std::make_pair(97.4171,0.840284
i pt 3000 && pt <3500 ) retum std::make_pair(94.0445,0.752683
Ifl pt >3500 && pt <4000 ) retum std::make_pair(92.7767,0.943348
If{ pt 4000 && pt <4500 ) retum std::make_pair(96.6965,0.673714

[

[

(

[

t

i

i )
f )
i )
i pt 4500 && pt <5000 ) retumn std::make_pair(89.9366,1.20523 );
i )
i )
i )
i

i

f

f

f

f

[ N R e Ry —)

If{ pt 5000 && pt <6000 ) retum std::make_pair(94.1833,0.768753 );
If( pt 6000 && pt <7000 ) retum std::make_pair(97.7492,0.60637 );
If{ pt 7000 && pt <B000 ) ratumn std::make_pair(95.5824,1.07693 );
i pt 8000 && pt <9000 ) retumn std::make_pair(92.0903,1.71405 );
If{ pt >9000 && pt <10000 ) return std::make_pair(94.6831,1.6655 );
if{ pt 10000 && pt 11000 ) return std::make_par(93.5642,2.10446 );
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The bias correction

* Looking at how the proper time is fitted, naively one would
proceed to correct for this shift through

L = gycr
CT = L =ML
Br P

* And get the approximately corrected proper time with

P M corr
Teorr = * *T
M I:)corr

e We found out that if we correct with the ratio of momenta we
do reduce the propertime bias (we do not know yet why!)

Teorr = o7
corr
P



% B—>K*y(ee)

 The main goal is to perform an angular analysis to calculate
the photon polarization (a virtual one)

e Now: with the 2011 statistics

— Only BR measurement is done
J. High Energy Phys. 05 (2013) 159, LHCB---PAPER---2013---005

* The analysis is ongoing

04/12/2013 JRIC
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Up-Down Asymmetry of
B—Kes y —=(Krtrt)y
[LHCb-CONF-2013-009]

Left _ — BN /- (. 085+0.019(stat)+0.003(syst)
Circular polarization (} |l> Angular distribution

Sy measurement of Y of Kres decay L
9 4.6 o significance wrt to 0.

Right

3 body decay

Up-Down Asymmetry : Count the number of events with
photon above/below the Krs decay plane and subtract them.

1 dr’ 0 dr’
K rest frame 5 Y ﬁ=PIXP2 A . fO Cosgdcosﬂ - f—l Cosedcosﬁ
™ ;’:‘ !7 fl1cosgddpa
/\(__JT; B _*cos
pe K 3(Im(n-(Jx J*))) er|? = |cr|?
by 1 2 lerlP + o]
{[J]*) CRI” TlcL

* /\: polarization parameter

* The average value of the triple product 7, - (71 X p2) has one sign
for left handed photons and the opposite for right handed.

04/12/2013 JRIC 58



%The branching fraction and the direct cp
asymmetry

The ratio of branching fractions:

From
unbinned fit From
to data PDG

From LHCb
measuremen t
(arXiv:hep-

ex/1111.2357v1) | From

simulation

. BY-k*°
BB’ > K) |Ng,

B(p > K'K)

B(B; - ¢y) NsBng_)q)y

B(K' > K'm)

Ja

€B°—>K*°y

fs ‘ €B ¢y

We get the current world best
measurement

The CP Asymmetry :

= Tace X Trec

o&sel X Tpip X ri‘rigger

B(B'— K*y)

BB} 01

= 1.31£0.07(stat) £ 0.04(syst) £0.10(f,/ fy).

Acp(B" = K%)= AY(B" = K*) = Ap(Kr) — kAp(B")

Also the current world best
measurement

Acp(B"= K%)= 0.008 4 0.017(stat) 4 0.009(syst)
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The acceptance: swimming(1)

» Selection introduces biases/acceptance effects on
the lifetime

* One of the tools to quantify them is swimming
* Basicidea

— Re-run the trigger for every event moving the PV
in the direction of the meson momentum

— Find acceptance function A(t)

— Calculate conditional probability of finding an
event with lifetime t given the measured A(t)



i

The acceptance: swimming(2)

* Move the PV to calculate Acceptance

Top hat
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The acceptance: swimming(3)

e Calculate conditional probability (n top hats)

les
P(tacc) = T~ P(acc).

t

Z?_.l (E__r.ru..-.t;-. . E—_fmﬂ;.)

e With detector effects

r W2
ib—Tm )

oo == ™

lo=_ L ¢ 29F ¢

ape) — 0 T 2ot
P (t,,, 04, acc) = —

lmaxi o0 1 =t 1 T ag2
Zi—-all inten’alﬁ.ft 0 .]-E“' EE - dtdtm

min
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The acceptance: swimming(3)

 Swimming will be applied to the data collected by
LHCb in 2011 and 2012. This requires a reprocessing
of data

* The
app
o Wit
eva

scripts and machinery are ready and will be
ied soon

N the statistics we have: not so accurate

uation of the proper time acceptance is expected



Candidates / 25 MeV/c

nYy separation (motivation)

Merged nt° background is ~50-60% of the *peaking* background in the radiative channel

B—>Vy analysis Deschamps et al.
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A plot of the B invariant
mass in logarithmic scale
showing the backgrounds

Bd(s)—> Knt® contamination (ntYy
separation cut applied)

n%y separation is very important for

very rare decays (e.g B=>p®y)
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The Decay time resolution bias

 Thereisa O(1%) energy bias on photon energy in both MC and data (we calibrate
at low energies with t°® and apply the calibration to all energy range)

* The photon energy bias leads to a O(0.5%) shift on the B mass (depending on the
calorimeter region and photon type-converted or unconverted)

* Post calibration is applied to the mass in the radiative analysis

* Bias could also affect the propertime measurement

nonconverted inner photon - uncorrected

38007 # mé = 0.00003339 = 0.00000090
2k md6 = 0.0000798 = 0.0000050
3T00= n_b6 = 1564 = 128 u=(33.4+1)fs
s - n_s6 = 7000 : 148
HeE $6= 0.0000579 + 0.0000010 0 =(58t1)fs
— 7. 500 sd6 = 00001531 + 00000047
rec true g

We model the resolution

with an Apollonios function

~ SR BRI M oy
-%.6 -04 0.2 0 02 04 0.6
reconstructed-true proper time
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