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RO _, K B" - K ' "up / BT = K up

BPH-15-008
PAS-PUB, soon CWR

Alessio, SL, Mauro, Linwei ,Dayong
» Padova, MIB, PKU

Dataset 2012, L = 20.5fb ™"
Signal /Background yield: 1400/1800

Measured BR(q2), Agg and F;, Py, Ps,
no correlation

no full anagular analysis yet

S.Lacaprara (INFN Padova)

@ Many people: Geng, Niladri, Po-Hsun,
Dayong, Sanjay ...
» PKU, NTU, NISER
o Dataset 2012, L = 20.5fb ™"
e BPH-15-009: PreApp (24/11/2015)
» Sgn/Bkg yield: 130/1000 events
» Measure Agg and F; : pdf (cos 6, cosfx)
e BPH-15-001: PreApp (2/6/2015)
» Sgn/Bkg yield: 780/2400 ev ¢°> < 6
» wSgn/Bkg yield: 2300/5000 ev full g
» Measure Arg and Fy: pdf (cos ;)
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< " AWhat can be useful to measure C

We don't have (yet) a common measurement of all the angular parameters of a b — sé/

decay (LHCb has)
~40fb ! at 13 TeV, not yet looked at, plus 2017 data to collect (say other ~ 40 fb!

. . Yield for various experiment
Comparison with other exp P

a0 15 CMS Preliminary 20,5 (8 TeV) ° CMS 1400 events (25 fbil)

OSM-DHMV 0

(jjnr\;.HEij ° LHCb [LHCb(2016)] 2400 ev (3 f‘bfl)

—e— LHCb

DE— full angular ana|y5|s, correlations

o ATLAS Tt 342 (20 b 1) 4
different foldings, many angular
parameters, no correlation

o Belle ") 187 S (127 e)
AT Te e 1012 14 16 18 20 (O_?lab_l 7,7 ]_0 BB); 4
9? (GeV?) .
foldings
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Events yield for B® — K*up in 2016 C

@ Back of the envelope estimation of 2016 yield
@ Inputs:
» Signal Yield on 2012 dataset
* (L=20.5fb"") 1400 B — K"
» Inclusive B" x-section at 13 TeV [“"**"*)(BPH-15-004)
* in 2012 using same HLT trigger HLT DoubleMu4_Jpsi Displaced: Yield 600k events
* in 2016 (datasets B,C,D, and E L = 17 fb™ ') HLT_DoubleMu4_JpsiTrk Displaced 400k events

o Estimate for L = 40fb™" (2016)

Y (2016, B™ KT)40 4 4
(2016, B — J/pK™) 2 1400 0000049

Y (2016) = Y(2012) - 1
(2016) = ¥(2012) Y(2012,B" — JyK™) 600 000

= 2200
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Details on trigger 2012/2016,/2017

Trigger: 2016

, L1
Trigger: 2012

L1 » py(pq) > 3 and pr(py) > 3 GeV and
(k1) = nlpz)| < 2.2

single muon p+ > 3.5 GeV

dimuon p > 6.9 GeV

1< m(up) =q < 4.8GeV

L/o > 3 w.r.t. beamspot

Vix CL > 10%

HLT

vV vy VY VvYYy
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pr(p1) > 11(12) and pT () > 4(5) GeV

pr(p1) > 0 and pr(uz) > 0 and
In(p1)| < 1.6(1.4) and |n(uy)| < 1.6(1.4)
and Opposite Sign and

In(p1) — np2)l < 1.8

HLT » single muon pr > 4 GeV
> dimuon pT > 6.9 GeV
) » 1< m(pp) =q<48GeV
» L/o >3 w.r.t. beamspot
» Vix CL > 10%
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First Look of 2016 Data with BOToKstMuMu

B® - K u*yu~: HLT_DoubleMu4_LowMassNonResonantTrk_Displaced_v7
B® — K] /\i: HLT_DoubleMu4_JpsiTrk_Displaced_v7

MS Preliminary . CMS Preliminary
T T T T 35i"H|vvv'1""|""|""\"£
o FBO - KO putp- * R FBY - K] /¢ ]
2000 9= F ]
S FMC mean = 5.278:0.000GeV ie 307Data Nsig = 108:14GeV —
9,1800;_ sigma? = 0.034:0.001GeV _E 3 E 2016RunB NSOfb L m::k:::::;:::-v E
~1600F sigmz=008as000cey 4 T~ 251 sAgmaIOiWN‘:DiOMGtV -
o, F 1o b ]
1400 ER= F 3
12001 e E
1000; E 155 =
8001 = | ]
6005 4 10f 3
400F = E ] \l ]
n ] 5 h -
200 - F { S & ]
0= N IR I dosers o PPN U PPN B Wl VO W 5 v
5 5.1 52 53 54 5.5 5 . . 5.4 5.5
Knu*u invariant mass [GeV] Knu*u invariant mass [GeV]
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Comparison with LHCb/Belle2 C

o LHCb

» Luminosity will not increase as fast as CMS: L ~ 5fb* in Run2
» but the trigger is way more favourable: same eff as in 2012
» can expect to double the statistics at the end of Run2
» Also K*ee, A, — App, LFU in K*2¢
o Belle2

> Very clean environment, but the number of B is “small” compared with LHC: ~ 200 ev/ab
for charged final state, typically LHCb is competitive/dominant

Will reach 50ab™! by ~ 2023

if we extrapolate from Belle: 13000 events per ¢ channel

also K*77 possible

very interested in lepton universality test

also channels BY — ¢¢¢ and B — X,/

vV VY VY VY VY
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Charged final states: extrapolation C

@ Limited feedback from charged K group

@ Using the ratio of B® to B in 2012, and the expected vyield for BO, we can expect 200
events for BT in 2016 dataset

o Possible to redo the current analysis with 2 bins in g° < mZ(J/w) ?

@ not enought for a full angular analysis, not even with full 2017 dataset
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A Alternative triggers? C

[Nachman and Rubbo(2016

! reported by M. Pierini: do not use a dedicated trigger, but look for B

decays in any trigger among the PU vertexes. Zero Bias Trigger
Some back-on-the envelope computation

HLT rate: 1 kHz
LHC dutycycle: 100 days for 10° s/day. Total: 5- 10% triggers

PU average 40, total pp interaction in total 2 - 10t

opp—bb 0
omin bias 1%

N(bb) ~ N(B®) ~ 2 - 10°

BR(B® — K*ppu) ~1-107°

So, we expect roughly 2 - 10% events, w/o considering acceptance (~ 10%) and efficiency
expected yield ~ O(100) events x efficiency (1 -107).

Maybe if we could run the displaced HLT trigger on all L1 seeds (so 1 kHz — 100 kHz):
but can we?
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https://arxiv.org/abs/1608.06299

INFN
Any chance for lepton universality? C
0 *
Recent results from LHCb: M ratio of W ~ 0.67 Lepton universality violated?
—r ee

-0.070

0.685%0:11340,047 for 1.1 < g2 < 6.0 GevZ/ct Can we re peat the measure?

0.660%9-110.+0,024 for 0.045 < g2 < 1.1GeVZ/c?
Rg=0 =
-0.069

@ Short answer: no. We do not have a trigger for low

N(K" 1) = 285(353) Low (central) g J pT electron

* _ 2
N(K"ee) = 89(111) Low (central) g @ And very little chance to develop one at L1.

» True, but we can maybe do something at HLT also for
I — electron, using L1-less idea;
> prescaled Low-Pt electron trigger might be better

T T
+_ “
—.—

1 @ Major problem would be CPU-time and data

@® LHCh . . .
04f B S rom COGIMY ] reduction, but maybe it is worth a shot.
A SM from EOS
0.2f ¥ SM from flav.io ] . -
LHCb Prolminary S\t i e if we can collect O(100) events in electron channel by
P S S
0 1 2 3 4 5 6 0 - -
& GV /e 2017, a ~ 10% measurement migh be possible. ..
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B® SL, Alessio (Padova), Mauro, Sara, Paolo (MIB), Dayong, Linwei (PKU): all have expressed
interest

» The analysis is not easy, and takes significant time and effort

> Initial workplan, ideas, preliminary work in place

> need a robust estimate of yield and balcground

» goal should be to have a full angular analysis (a al LHCb) with Run2 dataset: probably the
statistics will be enough by the end of 2017.

If we are not able to improve the efficiency (trigger, selection) the yield gap with LHCb will not
be reduced

B Geng to finish 8 TeV analysis, will graduate
> next year would need additional people to do for 13 TeV
» PKU will try to find someone else to work on BT
| FU very challeging, but the interest can be very high.

ther » @uu: some initial work shown in 2016
» A, angular analysis maybe?
* The current trigger is not suitable, given the lifetime of A

>
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8 Additional stuff C

Additional or backup slides )
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