Decay ProPertiCS: New Possible
Analgses in CMS

M. Margoni

A couple of measurements still not Pursuecl at CMS
« CPV in interference between Mixing and Decay:
B —J/ymmm: @
e B” = J/YK : B

Other ideas for the future:
) Phgsics in tt events
« Ongoing: b mixing, (see Paolo talk)

. Cha”enge: reconstruct B states in b—jets from toP?
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Time cepenclent CPV Measurements

e Reconstruct B/ g decays N the same CP eigenvalue:

S=-msin2p(P,), C=0

A (1) = i thys'(t) — fGP] dl_'/dt[ phys(t) e fCP]
fcp dT'/dt[Mpnys(t) — fop) +dU/dt[MS, () — fcp]
Ap(t) = S¢ sin(Amt) — Cs cos(Amt)

cosh (AI't/2) — A&F sinh (AT't/2)

. lngredients of the Measurement:
. Flavor Tagging, FOM: 7 = ¢(1 -2w)°
o LHCb >3%; CMS (only OS) ~ 15%
. Time resolution, o

e LHCh: ~401fs; CMS ~751s
. lntegrated Statistics... next slide...
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“Very difficult” to be
coml:)etitive with LHCE, but
useful excercise to look for

Possible improvements
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Run 2 Projections & Cha”enges

 Back of envelope Run2 Projection at CMS:
0, (Run2) =20, (Runl); [0 (Run2) =4 0_(Run)]

I (Run2) =100/120 b= 5 L_(Runt)
. Total sample (Runl + Run2) =11 x Run! (5 x Runl for LHCb)

> Expec’t factor ~% improvement in statistical errors wrt Run! &

sgstematic uncertainties scaling with statistics

But:
e Increased Pil@-up: ~ 40 PU @B TeV with L=1.4 10" cm™s™
. Trigger: stay within the Run! bandwidth (L1=10 kHz ~10% of the total
Ban&width, HLT=100 Hz) desl:)ite the increase of a factor 4 in rate.
> Trigger selection defined to reduce the rate without affecti ng
too much the signal, Path driven bg speciﬁc analgsis
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B — J/YK

L HCh (Phgs. Rev. D115, 031600 L=3fb" ,

a_: s | I I
S= 0731 +0.055+0.020 g 03F LHCb
S o02f )
C=-0.0%38 + 0.0%2 + 0.005 P ok ) L By
.- i :
N_ = 114000 (AlD) = 41500 (Tagged) = ° 3 l —Z ;
—~0.1F =
.E - .
P =%.02% (OS+SST) & —02F E
TAG (5] - .
—-0.3F E
Origin s e ~().4 : LL. i llﬂ i 1'5 :
Background tagging asymmetry 0.0179 (2.5%) 0.0015 ( 4.5%) t (ps)
Tagging calibration 0.0062 (0.9%) 0.0024 ( 7.2%)
AT 0.0047 (0.6%) —
Fraction of wrong PV component 0.0021 (0.3%) 0.0011 ( 3.3%) Extra Olation {Zor RUHZ:
z-scale 0.0012 (0.2%) 0.0023 ( 7.0%) P
Am - 0.0034 (10.3%) _
Upper decay time acceptance - 0.0012 ( 3.6%) N 5;g~ 5 7 0000
Correlation between mass and decay time — —
Decay time resolution calibration — — 68 ~ 0016 ; 6C ~ O0.014
Decay time resolution offset — - stat stat
Low dec:a,y time acceptance _ o Sgstematic error not signh(ica ﬂtl 9
Production asymmetry = _
Sum 0.020 (2.7%) 0.005 (15.2%) f'CClUClblC Wlth statistics
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B —J/ymm
LHCh (Phys. Lett. B 736, 186~ 195) | =% ﬂy‘

) = 70 + 68 + 8 mrad
N, =27100 (AlD) = 14800 (Tagged)
P =5.89% (OS+SSK)

Table 2

Systematic uncertainties. The total is the sum in quadrature of each entry.
Sources ¢, (mrad)
Decay time acceptance +0.6
Mass acceptance +0.3
Background time PDF +0.2
Background mass distribution PDF +0.6
Resonance model 6.0
Resonance parameters +0.7
Other fixed parameters +0.4
Production asymmetry +5.8
Total +8.4

C‘crmbinmjum;.-' (5 MeV)

LHCB

Lo |

=

=
=ty |

L 6000 ,
5000 =

4000

3000F- E -
wo0f- W |

1000 '_1 .I 1. ....... Y

{} il A .-:--r'-__ =l d MEELT LR LT TEEY [EEE LT TETE T

5300 5400 5500
m{I/yrtn) [MeV]

ExtraPolation for Run2.:

= 155500
6%; 30 mrad
Precision still dominated bg

statistical error
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CMS Perspectives Thanks to

Jhovanny & Sara

Run! Reconstructed Yields in CINVESTAV Lifetime analgses:

NSig (No Tag) = 35188

Run! HLT used Paths:

HLT_Dimuon’_Jdpsi_Displaced

HLT. DoubleMud_Jpsi_Displaced

Run2 HLT available Paths:

Te3d |1e34 Total
HLT |HLT i 1e34 L1
pres | presc Path Modified L1 seed prescales g:;eiﬁ::“n'
cale |ales
2 5 | HLT _DoubleMu4_3_Jpsi_Displaced v2 Prescaled: Control.channel for B — MM 120]1|1 269 |+ | 1.92
Not needs full statistics
L1_DoubleMu0_Eta1p6_WdEta18 OR
1 1 | HLT_DoubleMu4_JpsiTrk_Displaced_v2 L1_DoubleMu0_Eta1p6_WdEta18_OS OR 120]1|1 4148 |+ | 2.7
L1_DoubleMu_10_0 WdEta18
1 0 HLT_Dimuon16_Jpsi_v2 L1 _DoubleMu_10_0 WdEta18 1 17.33 + 1.03
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CMS Perspectives Thanks to

Jhovanny & Sara

Run! Reconstructed Yields in CINVESTAV Lifetime analgses:

Nsig (No Tag) = 35188

e« Runz Extrapolation:
NSig (No Tag) = 350000

(assuming 15% € reduction)

L1seed (2015) was L1_DOubleMuOer1p6_dEta Max1p8 or

L1 DOubleMu 10 OdEta Max1p8 (Prescaled bg factor10) Probablg will move to
L1 DoubleMu_10 3p5 — Endcap Egiciencg reduction

5 (CMS)/ 5stat(LHCb) = Statistics x Tagging x Resolution = Total

1.2 x 1504 x 1.4 =25Q2.%)

Very naive evaluation — 55tat5 ~ 0.0%7 ; BstatC~ 0.0%2 )
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CMS Perspectives Thanks to

Jhovanny & Sara

Run! Reconstructed Yields in CINVESTAV Lifetime analgses:

B —J/ymm NSig (No Tag) = 4010

o« Runz Extrapolation
NSig (No Tag) =37500

(assuming 15% € reduction)

2012

o (CMS)/ ﬁstat(LHCb)z Statistics x Tagging x Resolution = Total
19 x1705 x 14  =45(0)

\/erg naive evaluation: — 66tat<Ds ~ 120 mrad
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B Physics in tt events?

o Pros:

. Higlﬁ PT Phgsics will not be Penalizecl by trigger Paths
. Ottincreases bg afactor4 from8 TeV to 15 TeV
. Expertise in the group on Flavor Tagging both at low PT (Jaco[:)o

Pazzini) and I'xigh P (Alessio Bolett)
. Leptons from semlleptonlc t — lvb clecags tag the b flavor at

Productlon time “F S I -
e : Tevatron E_HC : w :En
10° - J10s &
o 10° L d 10° %
o (Run2)=40 (Run!) = 1
tt tt g 1o =
I_(Run2)=5L(Runt) .y i
— ExPec’c ~4 510° tt,t— lvb evts R , 1" &

105 THiggs (My = 150GeV) i - 10%

— Oiggs (My = 500GeV)/ i
107 | ' | 1 1lq07

Ec:.n [TeV]
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o Pros:

. High PT Phgsics will not be Penalizecl ]39 trigger Paths

. Gttincreases bg afactor4 from8 TeV to 15 TeV

B Physics in tt events?

. Expertise in the group on Flavor Tagging both at low PT (Jaco[:)o

Pazzini) and Iﬁigh P (Alessio Bolett)

- Leptons from semileptonic t = lvb decays tag the b flavor at

IHs

Pl

Production time

« B flavor assignment from

Iel:)’ton charge int—lvb: =
<W>=2540+0.14%

400

. lmProvement }39 ﬁtting

Stacked
Right tag
Wrong tag

Entriees 33053

fMean
ARG

0.2228
02159

"'.III III[IIIIIII]III'III]III

BDT outPut c
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B Physics in tt events?

o Pros:

. High PT Phgsics will not be Penalizecl ]39 trigger Paths
. Gttincreases bg afactor4 from8 TeV to 15 TeV

. Expertise in the group on Flavor Tagging both at low PT (Jaco[:)o
Pazzini) and high P (Alessio Bolett:)
. Lep’cons from semileptonic t— X clecags tag the b flavor at

Production time

. Cha”enges:
 What kind of measurements could we do?
. Inclusive: use additional lePton fromb — | (as for 5—~mi><ing3
alreaclg ongoing) or b—K

« Exclusive B reconstruction in boosted environment? ;
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Backup



CMS Perspectlves Thanks to Sara
Trlgger E‘Fﬁc:encg and Rates coml:)arxson between “old”
HLT_DoubleMu+_JPsx_DlsPIacecl and new
HLT_DoubleMu+_JPsiTrk_DlsP!aced
5ignal~ B° — J/pK*

Tk P >0. 5/3.4 GeV in stel:)s of 0.1 GeV Trk 1P Sgrchance wrt BS dO>O/§ 81in steps of0.2

1

1= S R SRS SO

Jhl: + trk trlgger

- _Sara
Florendl

IIIII_.(

!Ll: + trk trlgger

0.9~ Sara

- Florendl _ ; :
0.8 S ................ ...... . /’ ................... e

o
©

signal efficiency
signal efficiency

o
@

0.7

0.8 sf T e |t | |

1 ROC curve

0.5 » i pT ROC curve

: —%—— wio offline cuts

w offline cuts 0.5

| max pT trk matched - wio offline cuts
max pT trk matched - w offline cuts

—+— w/io offline cuts
w offline cuts

0.4 E o

IIIjIIIIEIIIIiIIIIiIII illllillll IilIIIiIIIIEIIIIJIIIIiIIIIiIIIIilllli
0.3=——%654 05 06 07 o8 oo 1 0453 04 05 06 07 08 09 3

relative rate relative rate
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