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A brief overview of the Standard Model
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Hint for new physics?

% The LHCb Public results

Differential branching fractions and isospin asymmetries of B — K )t~ (2014)
decays
Integrated branching fractions x107° x107°
Decay mode Measurement  Prediction

Bt— Ktutpy~ 85+03+04 10.7+1.2
B> K% tpu~ 6.7+114+04 98+1.0
Bt K*utuy~ 158132411 268436
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Muons: Electrons:

Same interactions, same coupling’

Talso applies to taus



Lepton Flavour Universality

According to SM

Muons: Electrons:

Same interactions, same coupling’

Talso applies to taus *aside from small corrections due to mass differences g



b—sl'l” transitions

Standard Model:
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b—sl'l” transitions

Standard Model:

W-
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Beyond Standard Model:

Andrzej J. Buras & Jennifer Girrbach. “Left-handed Z' and
Z FCNC quark couplings facing new b - sy+p- data”

b

€+
Damir Becirevic et al. “Leptoquark model to explain the
B-physics anomalies RK and RD ” 9
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The R(A) analysis O

B = N
{R(A) ~ B(A) — AVete)

. where A’ — pw‘]

u > u
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T
The R(A) analysis  14.3 GeV?/c¢* < ¢° < 20.0 GeV?/c? %

~ B(Ay = Aptur)
{R(A) ~ B(A) — Aoeter)

. where A’ — pw_]

AO{Z : Z}Ao
b W

> Baryonic b>sl*l"transition '

> First measurement of BF(A ~>A%"e)

> New, unexplored g° region
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Branching fraction vs q° of A —A°u'u
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Branching fraction vs q° of A —A°u'u
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About resonances (cC)

A) — AT/
A) — A%(28)




About resonances (cC)

Ag _ AOJ/’tp T~ 10721 _ J/) — an looks like
A} — A0

A9 =5 A%(2S) W(28) — +0-




About resonances (cC)

Ag _ AOJ/’tp T~ 1072 J/) — AN/ } looks like
> - 0y AOtg-
AY — A%)(285) W(28) — 070 Ay =

| B(AY — A% /ih(— £6)) oo
} B(A§ s A% (25) (= M—))} >> By = A0

if ¢* = m(J/¢)°
then it is probably .J/




-
g? regions of R(A)

high-q*

B(AY — A%ty

here AY -
B(A) — AVete™)’ where A= — pm

— R(A) =

Canbeusedfor B(J/Y —ete™)

' = 0. + 0. :
cross-checks B(J/¢Y — ptu~) 0.9983 = 0.0078




My role:
Quantifying the backgrounds in the high-g* region
of R(A)

15



Backgrounds in A —A°Ll

Mis-identified particles

A particle in our selection is actually a

different particle,
looks like it was A — A°U'L

but it was a different decay
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Backgrounds in A —A°Ll

Mis-identified particles

A particle in our selection is actually a
different particle,
looks like it was A — A°U'L

but it was a different decay

Example
B,— K. Ul

KS—>rt T

Becomes

B,— K U'U
K—pmr
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Backgrounds in A —A°Ll
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Backgrounds in A —A°Ll

Partially reconstructed decays

We missed particles in the
reconstruction,
looks like it was A — A°U'L

but it was a different decay
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Backgrounds in A —A°Ll

Partially reconstructed decays

We missed particles in the
reconstruction,
looks like it was A — A°U'L

but it was a different decay

Example
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Backgrounds in A —A°Ll

Leakage from other g? regions
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Backgrounds in A —A°Ll

Leakage from other g? regions
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Backgrounds in A —A°Ll

Combinatorial background

> Accidental combinations of tracks,
> Particle from another decay is matched

with the rest of A — AN

19



Backgrounds in A —A°Ll

Combinatorial background

> Accidental combinations of tracks,
> Particle from another decay is matched

with the rest of A — AN

~

Reconstruction
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Backgrounds in A —A°Ll

Combinatorial background

> Accidental combinations of tracks,
> Particle from another decay is matched

with the rest of A — AN

and more...

> Combinations of all of the above

~

Reconstruction

19



T
Modelling backgrounds by MC fitting

g Signal

+

MisID backgrounds
+

Data < PartRec backgrounds
+

Comb background
+

Other...




T
Modelling backgrounds by MC fitting

MC Signal )

+

MC MisID backgrounds
+

MC PartRec backgrounds > Data
+

Same sign data
+

MC Other...




No MC for combinatorial..

> Use same sign data to describe

combinatorial background

Ay — Aetet

AO — A0 ¢~

> Violates lepton number conservation
> measurements of these decays are due

to accidental combinations

~

Reconstruction

22



Modelling backgrounds by MC fitting
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=)

e Total

= = = Signal
Comb. Background
Semileptonic
Part Rec. L1520
MisID KS
Neutral Xib
Psi(2S) leakage

Nice fit, but...

Is it also realistic?
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R2p2, DD, MM, no weights, no cuts, floating yields. 24
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e Total

= = = Signal
Comb. Background
Semileptonic
Part Rec. L1520
MisID KS
Neutral Xib
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Nice fit, but...

Is it also realistic?

— idK..
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Expected background
yields

Nsig fb BF 51g Eff (sig)

fragmentation re/
obtained from PDG

Fraction of decays that make it
through selection/reconstruction

25



Expected background Results®
yields

background N(bkag)/N(siq)

Nokg [ BF(bkg) Eff(bkg) A—AuY, 26% +- 12%
Nisig f b BF Slg Eff 81g B —~Kg'w 1.9% *+- 0.6%

B —Euu 0.47% *- 0.3%

A —A(520)u'y”  0.1% *- 0.04%
fragmentatlon ratio

A, —A° P(2S) 0.07% *- 0.04%

obtained from PDG

Fraction of decays that make it
through selection/reconstruction

*for R2p2, DD, MM, no weights, no cuts 25



e  Total

= = = Signal
Comb. Background
Semileptonic
Part Rec. L1520
MisID KS
Neutral Xib
Psi(2S) leakage

)

Limiting yields

Using N(bkg)/N(sig) to
limit the contributions
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Limiting yields Floating yields
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Are these yields consistent with what we see in the
data?

28



Are these yields consistent with what we see in the
data?
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AP — AT (= /\O;.z.,*z/,,,) wv,

m(A%") sm(A )

We expected 26% +- 14% wrt signal

events/ du.U

But we don’t see a significant contribution in
the plot

How?
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Ag — A (— AOILLjLZ/N) v, Ag — A° ,1.1..+ o

m(A%") =m(A) no constraint on m(A ’)

We expected 26% +- 14% wrt signal Nue  f BF(bkg)Eff(bkg
But we don’t see a significant contribution in Niig fu BF(sig) Eff(sig)
the plot

overestimated, yet to be
How? corrected for
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Are these yields consistent with what we see in the
data?

> By — Kg(— 7r+7r_)/.1,+,u_ yes
> .Ag — A (— AO,L.LJFI/,,,.)/.L_% no
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Outlook

Get results for electron mode of these
backgrounds

Study partially reconstructed
backgrounds in the data

Study the double misID background

A) — A°hH
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Outlook

Get results for electron mode of these
backgrounds

Study partially reconstructed
backgrounds in the data

Study the double misID background

A) — A°hH

Thank you!
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Combinatorial

BY — Kgutp~
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Ay = Af (= Aut v )u= o,
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Particle tracking
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Particle Identification v M
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Particle Identification
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How do we measure R(A)?

= B(AD — A% i)

_ 0 -
R(A) = BIA = Aoerem)’ where A” — pr
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EAO PRI i e
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How do we measure R(A)?

to——— e B (A) — A%u*p)
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“I' _ b
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Lc expected g2 vs MC g2
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Lc mass cut on data
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Do you see a difference in red and blue? Me neither




Mick’s favourite plot
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Floating yields

Bd2KSMM bkgfracsig: 0.1282155540586923
LPT-SS bkgfracsig: 1.676630483220742
Lb2L1520MM bkgfracsig: 0.06487071809282903
Lb2LPsiMM bkgfracsig: 0.04042970022630211
Lb2LcMuNu LMu bkgfracsig: 0.1028827814284571
N\ Bd2KSMM: 28.927857761698583

LPT-SS: 378.27959714884105

Lb2L1520MM: 14.636062837037542

Lb2LPsiMM: 9.12170622418561

Lb2LcMuNu LMu: 23.212304381790897
| Xib2XiMM: 30.33084666821163

sig: 225.6189428347865
Xib2XiMM bkgfracsig: 0.13443395437953956

Limiting yields

Bd2KSMM bkgfracsig: 0.03756630295085984
LPT-SS bkgfracsig: 1.6556845810926248
Lb2L1520MM bkgfracsig: 0.0021338808197702798
Lb2LPsiMM bkgfracsig: 0.0016042672031722717
Lb2LcMuNu LMu bkgfracsig: 0.14051609721784727
N Bd2KSMM: 9.370006840619668

N LPT-SS: 412.9705249686093

N Lb2L1520MM: 0.5322450256675306

N Lb2LPsiMM: 0.4001457020556213

N Lb2LcMuNu LMu: 35.048346223228

N Xib2XiMM: 2.3078249659268004

N sig: 249.42584456278527

Xib2XiMM bkgfracsig: 0.009252549470052517




Limiting yields Floating yields
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