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Penguin Pollution in BY — J/i ¢

m New physics could enlarge angle ¢s from CPV between mixing and decay, see S. Stemmle's talk
m ¢ predicted precisely for "Golden mode" B? — Jj ¢

obs __,tree NP
s — ¥s +A¢)s J
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Penguin Pollution in BY — J/i ¢

m New physics could enlarge angle ¢s from CPV between mixing and decay, see S. Stemmle’s talk
m ¢ predicted precisely for "Golden mode" BY — J/ip ¢,but additional shift from penguin decay:

obs _  stree NP en

ST =00 + A + AT current exp. precision
= Need to measure A¢2°" to probe for A¢L¥ U(q&?bs) ~ 31 mrad
= Measure CPV in decays with similar topology, but CKM A =3+ 14 mrad

suppressed tree amplitude = Use SU(3)r to infer ApY“"®
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Penguin Pollution in BY — J/i ¢

m New physics could enlarge angle ¢s from CPV between mixing and decay, see S. Stemmle’s talk
m ¢ predicted precisely for "Golden mode" BY — J/ib ¢, but additional shift from penguin decay:

obs _  stree NP en

ST =00 + A + AT current exp. precision
= Need to measure A¢2°" to probe for A¢L¥ U(q&?bs) ~ 31 mrad
= Measure CPV in decays with similar topology, but CKM A =3+ 14 mrad

suppressed tree amplitude = Use SU(3)r to infer ApY“"®

Can use A% of SU(3) related decays like B™ — J/ipp™ to constrain AgE*"® J
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Strategy BT — J/pt

g:zg ﬂ #}H' 2012 Data

m Use data corresponding to 3fb™* taken in Runl D ; %# ? HLHCb prelim

m Reconstruct Jp — pu™ and pt = 77 (7% = ) m: }HM’H}H%‘H f H{'{'H{'}HE}'}Hﬂ

m hadronic environment = large background due to ~ and of 7° :Zg'} frt f
from pp collision “

m Neural net to reduce both combinatoric background from af L
random ~ and 7° and partially reconstructed background from PO s e e 90;/1 00
eg. B — JK*", where K** = 7 (K% %) il

m 2D fit in M+ 0 and My -+ 0 to distinguish BT — Japp* SssoE=
from swave Bt — Jppntn® 2012 Data

++ +H LHCb prelim|
m use B" — Jiip Kt as normalisation channel to measure E %F} o 4
+ +\ _ BBy KY)  EBtoypkt N gty pt+ 3 t
B(B - J/wp ) - B(WO—VY’Y) X EB‘F*)J/w pt X Nf,t’B‘F*}_j/w K+ 150; {' }H}»}
E t1

m for charged B no flavour-tagging needed to measure e tag "

. APt +y o, NBT B s AL WY
asymmetry: AT(BT = JpPT) = o=nen | SOOI o |
B candidate mass (MeV)

MJ/w 7t 70
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Bt — Jippt and Bt — Japntn® PDFs

Need 2D fit to distinguish non-resonant B+ — Jipnt 70 from BT — Jhppt

)

M+ : rel Breit Wigner

My, 5+ : double crystal ball
with floating mean and widths

M.+ 01 phase space
M, w+r0: same shape as
B~ Jpp

Jascha Grabowski

LHCb sim
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Partially Reconstructed Backgrounds

correlations between M+z0 and M, 1+ 70 = include in pdf

LHCb sim

Nexp = 2000

LHCb sim

Nexp = 400

MJ/wwhrO MJ/uJ wt 70
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Branching Ratio
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fraction 300f preliminary

m large combinatoric background component from
random 7° from PV described with polynomial in

Candidates/ ( 11.67 MeV/c?)
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CP Asymmetry

m simultaneous for 2011 and 2012 with independent a0 . . : .
. R r —+— Data B
yields, shared pdf shapes and BT — Jjpnn® S.E  LHCb BT g E
. = Bt = Jhop* 1
fractlon ; Bt J//h-:rm" (non res) ]
g Combinatorial
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m fix A% of B — Jip ¢ and BT — Jiy K** to known & R
a2 LHCb prelim E
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Controlling Penguin Pollution in B — J/i) ¢

K. De Bruyn R. Fleischer [JHEP 03 (2015) 145]
= Now one can use ST
dir + +\ 2asin Osiny
ACP(B - J/Q/)p ) T 1—2acos 6 cos y+a?
m a, O = relative strength and strong phase between

penguin and tree

m constrain ApL“"¢(a, ) with

) : 2 2
peng __ __2aecosfsiny—a“e” sin2y
tan A¢5 T 1—2ae cos 6 cos y+a2e2 cos 2

S0 loo 10 12 100 s 60 A0 20 0 20 40 60 s 100 30 L0 160 180

m = % ~ 0.05 relative CKM suppression of 0 lde]

penguin between b— ccs and b— ccd blue area: constraint for
Adlr(BO_> J/¢P ) =(-6.3£5. 6stati1 4syst)A)
= can expect similar/better constraint from

AP (Bt = Jhppt) = (—4.5;?_'$(stat) =+ 0.8(syst))% J Bt Jppt
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Conclusion

m ultimate precision on ¢s depends also on the exact determination of the penguin
pollution ApY“"® = determine it with CP observables from SU(3); related modes

m LHCb measured from ~ 1600 B™ — J/ip p* decays in Run |
B(BT — JjppT) = (3.81732a(stat) + 0.35(syst)) x 107>

- B(B* = Jbp*)gagar = (5:0 £ 0.7gta¢ £ 0.345) x 107

m measured AT (BY — JpppT) = (—4.5,2%(stat) £ 0.8(syst))%
- -’4CP(B+—> J/wp+)BaBar = (_1]- + 1240t £ Ssyst)%

Thanks for your attention!
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Backup
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The LHCb detector

[JINST 3 (2008) S08005]  pseudorapidity: 2 < 7 < 5

m Forward spectrometer designed
for study of beauty and charm

EcaL HCAL M4 M5
M3 -

phySiCS // SPD/PS

RICH2 M
T3

m momentum resolution (0.5 -
1.0)% up to 200 GeV

m impact parameter resolution (15
+29/pr [GeV ]) pm

m tracking and PID efficiency
>90%
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How can A¢P"® be estimated?

m A(BT — Jppt) = Vegaele A

ae'’ ~ relative strength of topology and strong phase difference of penguin wrt tree,
2
€= 1ﬁ7>\2 ~ 0.05 relative CKM suppression of penguin between b— ccs and b— ccd

Jascha Grabowski Measurement of BY — J/i pT at LHCb

10



How can A¢P"® be estimated?

m A(BT— Jppt) = Veg(1 — ae?e) A < penguin not suppressed

ae'’ ~ relative strength of topology and strong phase difference of penguin wrt tree,
2
€= 1ﬁ7>\2 ~ 0.05 relative CKM suppression of penguin between b— ccs and b— ccd
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How can A¢P"® be estimated?

m A(BY = Jippt) = Vy(1 — ae®e) A < penguin not suppressed
m A(BY— Jip¢) = Vis(1 4 ea'e” ) A’ < penguin suppressed

ae'’ ~ relative strength of topology and strong phase difference of penguin wrt tree,
2

€= 127)\2 ~ 0.05 relative CKM suppression of penguin between b— ccs and b— ccd
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How can A¢P"® be estimated?

m A(BY— Jppt) = Veg(1 — ae®e) A < penguin not suppressed

m A(BY— Jhp¢) = Vies(1 + ca' e e) A’ < penguin suppressed

m SU(3)r: d'e™ = ae'
ae'’ ~ relative strength of topology and strong phase difference of penguin wrt tree,
€= % ~ 0.05 relative CKM suppression of penguin between b— ccs and b— ccd

Can use A% (Bt — JhppT) to constrain ApPene J
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Systematic Uncertainties Branching Ratio

m reconstruction efficiency of 7°
determined from BT — J/i K**
with K** — 70K™*, dominant
uncertainty:
o(B(BT — Jhp K**)) = 5.6%

m Most fit shapes determined from
simulated samples, models and
parameters varied to assess
uncertainty

Jascha Grabowski

Source of uncertainty

rel. uncertainty [%)]

Trigger efficiency 1.4
track reconstruction efficiency 0.5
7% reconstruction efficiency 6.3
Hadron identification efficiency 2.1
Muon identification efficiency 0.4
Selection efficiency BY — J/ K™ 0.1
Selection efficiency BY — J/ p* 1.8
Multiple candidates 1.2
Fit shapes 4.0
B™ — Jjpp™ polarization 2.2
Fit ranges 1.6
Nonresonant line shape 1.5
Neglecting interference 2.8
Quadratic sum 9.1
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