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5 Lifetime measurements of thadrons

U Many models have accurate predictions for b hadron
lifetimes and their ratios, HQE model estimates are In
agreement with existing measurements

U CMS is capable of making the lifetime measurements with
precision competitive to LHCb and Bactories, using a X
trigger

U There was some discrepancy B/ lifetime: LHCDb results
exceedTevatron results (~500 fs vs~450 fs) and a new
Independent measurement is needed to resolve it

U The presented results include measurement of BR, B}, and
LD lifetimes
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cMms,

U The lifetime is measured using variablect =

Lifetime measurements of thadrons
LIH _
(ﬁT)T B

Lyy—

U Dataset: 19.7 fb* of pp collisionsat 8 TeV (2012)

U Triggered byJ/G - ntn%

U The following decays are usedalways JG - ntni):

A B°- J/C K*(892)°, K*(892)0- K*p?

A B°- J/C KQ, K2- p*p2

A B2- J/Cj(1020), | (1020)- K*Kz

A B2- J/C p*p? (in f(980)° region)
AL?- JISLO, LO- p*pz

A Bf- J/G p* (and referenceBt J/C K*)
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5 4 Lifetime measurements of bhadrons

U For each bhadron, a 3dimensional unbinned maximum
likelihood fit is used: m, ct, A

/

b-hadron mass o per-event ct uncertainty
= Lyy—

(BY)r PT

ct =

U Efficiency dependence ortt is taken into account in the fits
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More details inbackup
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5 4 Lifetime measurements of bhadrons

A B°- J/C K*(892)0, K*(892)0- K*pz

CMS Preliminary 19.7 b (8 TeV) CMS Preliminary 19.7 b (8 TeV)
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M(J/p K'm) [GeV] B ct [cm]
p-(leading/ subleadingtrack) > 2.5/ 1.5GeV
K-p mass assignment: closer to M4K*(892)9)

0.796 <m(K*(892)0) < 0.988 GeV Fit results:
p-(K*(892)°) > 3.5 GeV
0-(B%) > 13 GeV CZ(Bo- /¢ k¥(892)°) =453.0ML.6Mm
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5 4 Lifetime measurements of bhadrons

AB- JCKE, K& ppg

CMS Preliminary 19 7fb (8 TeV) CMS Preliminary 19.7 b (8 TeV)
> g T T e D e
% E — Fit function ] -+ 10° —Fl()tfgnctlon
- . | T B signal =2 TE O TWe. 00 = S s;(gnal :
. = : — Ly - Backgroun
Qj 2000: Background ] & 1 @
2] B [ o
bt k ] ()
§ 1500:— 2 10 1
L D . l
1000'_— — 1 ) . . . i !, l l'o ”[U
5 5 Reath bu ]
500} = = kb M : “ﬁ ;TM»,-v,
: 1 géﬂ# jﬁ{#ﬁ T % SR,
: AT T . a 3B T ;
515 52 525 53 535 5.4 = 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5
My K?) [GeV] B° ct [cm]
K¢ mass constraint,L © vetoed
p(leading track) > 1.8 GeV Fit results:

track d, /A > 2, RvertexL,/A> 15

0.4876 <M(KY < 0.5076 GeV
p+(BY) > 13 GeV

CZ(B- 3¢ k) =457.8v2.7mm

consistent with previous slide
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5 4 Lifetime measurements of bhadrons

A B2- J/C j(1020), j (1020)- K*Kz

CMS Preliminary 19.7 fb™" (8 TeV) CMS Preliminary 19.7 fb™' (8 TeV)
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5 4 Lifetime measurements of bhadrons

A B2- JIC p*pg (in f(980)° region)
CMS Preliminary 19.7 fb ' (8 TeV) CMS Preliminary 19.7 fb (8 TeV)
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Pr(85) CZ(s- J¢ p') =504.3M10.5mm
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s 4 Lifetime measurements of khadrons

AL2- J/CLO, LO- pp?

CMS Preliminary 19.7 b (8 TeV) CMS Preliminary 19.7 b (8 TeV)
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0 .
track d, /A > 2,L°vertex L,/ A > 15 Fit results:
1.1096 <m(L%) < 1.1216 GeV
pr(LY) > 13 GeV CZ(Lg- a5 L9)=457.8v2.7mm
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5 4 Lifetime measurements of bhadrons

A Bf- JIC p* (using referenceB* J/C K*)
Al'=T I'gr = ! !
R(t) = [N(B9 / N(B") I(t) = R(t) expkD & =To Ty = oo
Signal yields in bins of Efficiencycorrected yield ratio
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Fit result: D G- 4.12v0.30 ¢/mm = CZ(B))=162.3M3.2nm
Using §B*) = 1.638\0.004 ps (PDG)
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5 4 Lifetime measurements of thadrons

Systematic uncertainties

A The high.stat . and most precise mode Bt J/G K*is used to validate the
absolute cz accuracy

A Common sources :
Z PV selection
Z Detector alignment
Z Finite MC size
Z Choice of approximation functions
Z ctresolution and absolute g accuracy

A Channel-specific:
T BY- J/C K*(892)%: K-pmass assignment

I B2- J/IC p*pr: Bt J/C K* contribution
p*p mass window

T B2- J/C j (1020): ctrange (since different lifetime of eigenstates)
Non-resonantB?- J/¢ K*Kz contribution (CP-odd)

¥ B:- JIC p* ct binning
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