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B+ pu Check Point #6,02/27/2013

uAnalgsis Strategg
aNews since last Check Point
uPreliminarg Results

aNext Steps



A nd/yS/S §z‘raz‘e3y

aMotivation:
Estimate BKG from B—s-hh' in the B —-M M Analysis

(not a BR measurement!)
+ Use same normalization channel B K*J/ ¥
s Use different trigger samples:
HLT_Mui2_eta2pl_DiCentral_40_20_DiBTag]P3DistTrack_v
HLT M u4~O_etaZP1_v

o Two ditferent Strategies:

% | ast: Start the 5—>|’lh reconstruction From the seconclary
vertices In Jets

- Strong: Use all the tracks combinations (as in the MM Analgsis)
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Jet Based Sz‘raiegy

aJet Based Strateggz

+ Taga bjet ]39 means of a High
PT M

+ Reconstruct B — K'J/ W

& B—» hh' decags starting
from secomdarg vertices not

associated to the Tagjet.



" AL/ ﬁac(/\s ) Sz‘rafeﬁy

2“All Tracks” Strateggz

+ laga bjet 139 means of a High PTHM
s Reconstruct B = K'J/ V¥ & B hh' decags starting from the
combinations of all the tracks with PT>4 GeV not belonging to

the Tagjct. 3000
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NetoS Since /ast CP

aThe Preliminarg results shown at the last CP were obtained using
the “OR” of several triggers (see list on next slide):

+ DATA: all the triggers Prescalecl, but
HLT_Mui2_eta2pl_DiCentral 40_20_DiBTag]P3DistTrack_v
HLT_Mu‘I-O_etaZPI_v

+ MC:no Prescaling for all the triggers

& The efficiencies comPutccl on MC were wrong!
uAnalgsis redone bg using onlg the not—-Prcscalecl triggers:
+ DATA statistics:
s+ B=»K'J/ W reduction “20%
s+ B—>hh 3ielcl unchangecl
+ MC statistics: onlg “1.5% of the selected events survives the

5
new selectlon



O/d 77‘/39&/‘ LSt

"HLT _Mu5_v*"

"HLT _Mu8_v*"

"HLT _Mu12_v*" , ,
"HLT Mu17_v*" Trxggers not Prescaleci n

"HLT_Mu15_eta2p1_v*"
"HLT |\/|u24 eta2p1 v / Réal Data

"HLT Mub0_eta2p1 v*"
"HLT Mu12 eta2p1 L1Mu10erJetC12WdEtaPh|1DlJetsC v*"

"HLT Mu12_ _etaz2p1_ _DiCentral 20 v*"

"HLT _Mu15_eta2p1 L1Mu10erJetC12WdEtaPhi1DiJetsC v*"

"HLT Mu15 eta2p1 TriCentral 40 20 20 DiBTaglP3D1stTrack v*"
"HLT _Mu15_eta2p1_TriCentral 40 20 20 BTaglP3D1stTrack v*"
"HLT Mu15 eta2p1 TriCentral 40 20 20 v*"

"HLT DoubleMu4 Jpsi_ Displaced v*"

"HLT DoubleMu4 JpsiTk Displaced v*"

"HLT_ DoubleMu3p5 LowMassNonResonant_Displaced v*"
"HLT DoubleMu3p5 LowMass_Displaced v*" 6
"HLT DoubleDisplacedMu4_DiPFJet40Neutral v*"



" Je? Based Sz‘raz‘egy " Reswlts

aNormalization channel B*— K*'J/ W
aAbout 18000 J/ ¥ in Probe
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a@Assuming the third track is a
Kaon: N(K'J/W¥ ) ~650

Kjpsi1

= hkjpsii
B Entries 12941
[ Mean 4.922
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| %* [ ndf 36.52 /30
p0 652+ 31.4
p1 5.27+0.00
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" Je? Based Sz‘raz‘egy " Reswlts

aSignal channel B — hh
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Mean
RMS 0.5926

ZOOM

alnvariant mass of vertices with 2
tracks (PT>%.5GeV) not identified
as muons.

alsolation cut aPPIied on the
Sum(PT) over a cone of AR<0 .3
@U mass hgpothesis for both the
particles: Nhh'~140

kp7

120~ hkp?
Entries 1643831
Mean 4.978
100 RMS 0.332
| %2/ ndf 30.29 /28
- p0 137.2+22.4
= p1 5.233 + 0.010
80— p2 0.07394+ 0.01114
- p3 837.7+ B4.6
— pd 5.348 + 0.786
B p5 32.94 £ 27.53
60— -4.879+ 4.743
40—
20—
B _I_—‘— | +-|- —I_ 1
- T f =
L 1 H_I | II
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Mass ( eso/wtion

aData:

+ D" M, =5.27 GeV, 0 (MB+): 55 MeV

s hh M, =523 GeV, 0 (M, )= 74 MeV (K mass hgpothesis)
aMC:

+ D" M, =5.28 GeV, 0 (MB+)= 45 MeV [PDG: 5.28 GeV]

s+ D MBO=5.26 GeV, 0 (MBO): 63 MeV [PDG: 5.28 GeV]

s+ Ds:M_ =535 GeV, 0 <M155>: 63 MeV [PDG: 5.37 GeV]
aMC, M mass hgpothesis:

s BEM_ =522GeV, 0 (M_)= 65 MeV

s Bs:M_=527GeV, 0 (M )= 65 MeV

al mass hgpothesis lowers M., (M) bg 40 (80) MeV



Mass ,( esol/wtion

aWorse resolution in Data hh' Partia”g due to B° /Bs suPerPosition:

kp11

— hkp11

B Entries 4325
250 — Mean 5227

Z RMS 0.08829
200 — %2 | ndf 133.8 / 39

— Constant 243+ 7.6

- Mean 5.235 + 0.002
150 — .

- Sigma 0.06611+ 0.00145
100[—

50—
4.

aMC with B%+Bs 9ie|cls defined according to ditferent BRs
+ l\/lsz.Z‘]L GeV
& o <M5>: 66 MeV



/\/ /l/l' a/eZ‘e/‘M/‘ndZ‘/on

aGoal: determine the number of hh' events in the B 2> 1 M sample from
the extracted By hh' signal in the Padova sample.

Etot (BO)
€,.;(B0,PD)

NBp € ot (Bp ’ PD)
NBp(PD)""  €.(Bp)

Nhh ' Nhh'(PD

( w,(B0)

aNumber of B+ hh' events misidentified as B » p ¢
aNormalization Sample 3ielcls and efficiencies
aSignal Sample etficiencies
aNumber of hh' events selected in the Padova Analgsis
aMuon misidentitication from D* (2012):

sw, (K)=3.18£0.44 107, w, (m)=138£0.36 10~

s (Km=4441310°¢
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InpaZ‘S £ronr ZAhe OFFlcial 4 nal/ yS 1S

aB’ 9ie|cl and egiciencg from AN 2012 358 V7, Tab 25, page 9%

Table 25: Selection efficiency and number of observed events for the normalization sample. The

errors are the combined statistical and systematic errors.

Variable B= — J/ip K= Barrel | B= — ]/ K* Endcap
Acceptance 0.157 + 0.005 0.106 = 0.005
Eanalysis 0.0187 + 0.0011 0.0093 = 0.0006
£ 0.735 £ 0.029 0.738 = 0.059
gME - TNP 0.775 £ 0.031 0.836 = 0.067
eﬁ-"”’ 0.787 + 0.031 0.781 =0.062
e 0.532 £ 0.016 0.375 £ 0.023
s{;’% il 0.831 £ 0.000 0.719 £ 0.001
Eiig 0.786 + 0.024 0.728 = 0.044
Ert 0.00094 £ (.00008 0.00022 = 0.00003
Nobs 241967 £ 12116 46855 £ 2355

NB'=288822+709+12522 (statistical error from Tab. 22)
<€ DB">=(6.14+0.46) 107

From weightecl average accorcling to ’the observecl number 01[

events in the Barrel vs Enclcap corrected for egiciencg N



Inpeuts £rom the OfFicial Analysis

ab° egiciencg from AN_2012 358 v7, Tab 24 page 9%

Variable B" — u~pu~ Barrel | B — u"pu Barrel | B" — u"pu~ Endeap | B — u~ u Endeap
Acceptance 0.237 £ 0.008 0.237 £ 0.008 0.218 = 0.011 0.218 £ 0.011
€ analysis 0.033 + 0.001 0.032 + 0.001 0.019 < 0.001 0.019 + 0.001
elfc 0.690 £+ 0.029 0.679 + 0.027 0.813 = 0.066 0.826 + 0.066
gi—THF 0.784 4+ 0.031 0.785 4+ 0.031 0.835 £ 0.067 0.835 £+ 0.067
ginw 0.790 £ 0.032 0.792 £ 0.032 0.776 = 0.062 0.779 £ 0.062
alk 0.619 &+ 0.021 0.620 £+ 0.019 0.432 £+ 0.029 0.447 £+ 0.027
wig L 0.840 £+ 0.025 0.841 +0.025 0.748 = 0.045 0.750 &+ 0.045
Elrier 0.793 4+ 0.024 0.794 1+ 0.024 0.758 = 0.046 0.759 £ 0.046
Eron 0.0033 + 0.0002 0.0031 £ 0.0002 0.0014 = 0.0002 0.0015 £+ 0.0002
NGF 0.955 + 0.096 9.851 + 1.478 0.260 = 0.026 3.314 + 0.497
NoE  ed 0.838 4 0.126 0.384 = 0.038 0.653 = 0.098 0.172 & 0.017
Nion—peak by 7.312 £ 1.581 9.474 £+ 1.917 3.546 = 1.041 4463 + 1.296
Nk b 0.371 +0.141 0.099 4+ 0.028 0.072 £ 0.027 0.036 + 0.011
N g 7.683 & 1.587 9.572 4 1.917 3.618 = 1.041 4.499 4 1.296
Nl 9476 + 1.868 19.808 + 2.421 4531 = 1.163 7.985 £ 1.388
N2
Nobs 15 9 8 8

<¢  Bs>=(2.44+0.14) 107 (total error)

from weighted average according to the exPcctecl number of signal

events in the Barrel vs F:nclcal:) corrected for egiciencg
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InpaZ‘\S £rons lhe Padova 4 /?d/ yS 1S

ahh' Eﬁciciencg from MC

Nsel Ngen > fx/fd BR
B° »KK 1 594518  1.74.710° 1 13107
B° e KIT 57 99018038  3.7+0.6107 | 1.95107
B T 6 8683043  6.9+2.8107 | 51910
Bs » KK 63 151351484 42405107 0.267 254107
Bs » KIT 5 9724148 51423107 0267 5107
Bs > 11 5 9270586 54424107 0267 73107

<€ (B)>=(4.44+0.59) 107
(from average using fx/fd*BR as Weigh@

aNormalization channel

B = J/WUK 9 4551542 € (B)=1.98+0.66 107



Pre/ /‘M/‘naf‘y ( esw/ts

NBp Etot(Bp’PD) Etot(BO)

Nhh'=
(NBP(PD) Etot(Bp> Etot(BO ’PD)

)Nhh'(PD)w,( BO)

aWithout misidentitication:

—6 -3
Nhi = 288822+12343 1.98+0.6610 " 2.44+0.1410 (137+£22)=1075491 £ 437829

65231  6.14+0.4610 *4.44+0.5910"’

aAssuming w=4.4 +1310° (see slide 1

’ Nhh‘="r.7i].9 (method) +1.4 (W)
oError dominated bg e (B",PD):
.0 Nhh'(e, (B",PD))=41.6
sReduce the statistical error: use the “All Tracks” Strat.!
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Cross Checks

aNominal result

Nhh'=4 741.9 (method) +1.4-(w)

2On| Yy HLT M ulZ_etaZ.Pl_DiCcntra|_+O_ZO_DiBTagIP§DIstTrac|<_v

Nhh'=6.343.2 (method) +1.8 (w)

2On| Yy HLT_Mu40_etaZpl_v
Nhh'=3 342 1(method) 1.0 (w)

uUsing a tighter hh' selection (40% lower eﬂ:iciency):
Nhh'=4.942 .0 (method) +1.4 (w)
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“HI! Tracks” SZ‘raZ‘eﬁy

ahh' reconstruction on real data sample still to be finalized, however...

aResults for the B normalization channel already available!

EEEEEEE 100745
o | | 160 { 66
'E Const 1222 + 237
@ + Mean 5.278+ 0.000
1@-00 — a 0.02555 + 0.0004
Bok,  1.282e+04:1 4 D0Be+02
L Bck, 4348+ 1431
~ 'h Bk, ATAT 137
1200— —
1000~ =
800— -
600 -]
B 4 i
a0 M .
2001 “‘%""‘\j t -
B ’ i
| | | O B et J

B L 1 1 L 1 1 1 1 1 1
9%  as8 5 52 54 58 58 6
M [GeV] |
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“HI Tracks” SZ‘rdZ‘egy

aB' reconstructed event statistics:

Jet Based All Tracks Generated
+ MC 9 78 501542
+ Efficiency (1.98£0.66)10°  (17.144.9D10°¢
+ DATA 652431 6093187

aRelative error on B* egiciencg reduced ]39 a factor»

+Use the “All Tracks” numbers in the B*sector of
Padova Ana 9sis!
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“HI Tracks” Strateqy

+ + 6 + -3
Nhh'=288822 12343 17.14+1.9410 " 2.44+0.1410 (137i22):996251i258241

609387  6.14+0.4610 * 4.44+0.5910""

uAssuming w=44 +1.310° (see slide 1
+ Nhh'=4141.1(method) +1.3 (w)

aTo be comParecﬂ with Nhh'=4741.9 (method) +1.4-(w)

aOnly HLT_Mui2_eta2pl_DiCentral_40_20_DiBTag/P3DistTrack_v
Nhh'=4.641.3 (method) +1.4 (w)

aOnly HIT_Mu40_eta2pi_v

Nhh'=3.741.9 (method) 1.1 (W)

19



Conclusions & Next? S? epsS

aSolved a bug in the eﬁciciencg determination in the MC:
5 Preliminarg Results show now a tension wrt the Official Analgsis n

the Peaking BKG Precliction

aNext StePS:
s Cross Check: increase the B statistics in the Jet Based Analgsis
bﬂ removing the seconclarg vertex rec]uirement for the three tracks
s Increase the hh' statistics bg means of the “All tracks combination”

Strategg

20
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