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& M ATLAS: a particle detector at the LHC
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IATLAS: a particle detector at the LHC

Muon momentum resolution
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LHC performance

. E Excellent LHC performance

e Collected
- 502 TeV : 25 pb

- 7 TeV : 4.9 fb

N

-13 TeV 139 fb”

* B-physics relies largely
on (di-) muon triggers

Entries / 10 MeV
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A meson of charm & beauty

Double Heavy meson

Decay modes investigated by ATLAS:

B —J/ym B

B —J/yD>"
Eur. Phys. J. C. 76 (2016) 1
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Relative B */B* production

. Measured in 20 fb-1 of 8 TeV pp collision data

» Utilize similar decay mode for B * and B*:
B *— Jiy Tt —(utu) T, Bt — Jig K — (up) K
o(B:) BB = J[Yyn™) - BU Y — pp)  NEU(BZ)  €(BY)
o(B*) - B(B* — J/YK*) - B(J /Yy — utu~) N©°(B*) e(BF)

* Correct for efficiency differences:

S —— o " _ + 2 VET , T
€ = Elllg:y:l ) EMb(ﬂ-l_) . E.Mb(ﬂ ) (EID(‘H_)) ) E[D(Xh) . € ﬂllf:}i(B) . Ebﬂlﬂulﬂn(ﬂ)j

 Extract yield, via unbinned log likelihood fit
e~ Nsig=Nbke N

L= N H [Nsigﬁignal(mj/wxha 6mj/$xh) T kagﬁkg(ﬂij/¢xh_)]

i=1
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Event selection

- Utilize similar decay mode for B * and B*:

B*— Jym —(uty)m, Bf - JWKE— (ur) K*
 Candidates formed from 3 tracks

* Rely on dimuon trigger:
pT(m ,M2) >4 GeV and 2.5 < m(uu) < 4.3 GeV

» Select offline muons with opposite charge:
In| < 2.3 and 2.6 < m(J/yp) < 3.5 GeV

* Hadronic (11, K) track:
- Track momentum: p_> 2 GeV

* Transverse impact parameter significance : d0/o(d0) > 1.2
 Cut on three track vertex x2/NDoF < 1.8
« Momentum of B meson candidate: p_ > 13 GeV
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Events/ 10 MeV

B* and BC’—’ total dataset

~398000
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https://arxiv.org/abs/1912.02672

B *:2p_bins
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B *: 2 rapidity bins

y(B )] <0.75 . B *)| < 2.3
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B* : 2 rapidity bins

+
y(B%)| < 0.75 0.75 < |y(B*)| < 2.3
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Results

\s=8TeV, 20.3fb" \s=8TeV, 20.3 fb"
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P,(B) > 22 GeV 0 y(B)| < 0.75 0.75 < |y(B)| < 2.3
Source of uncertainty Uncertainty value
B* B*
Signal model of the fit 2.4% 0.1%
Cabibbo-suppressed decay modeling 2.4% 0.5%
Background model of the fit 2.9% 0.1%
Trigger effects and reconstruction effects 0.9% 0.9%
B-meson lifetime uncertainty 0.7% | < 0.1%
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Results

\s=8TeV,20.3fb"

\s=8TeV, 20.3 fb"
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ly(B)| < 0.75 0.75 < |y(B)| <2.3

Analysis bin

o(B:)/o(BF) x B(By — J/yn=)/B(B* — J/¢K=)

pr(B) > 13 GeV, |y(B)| < 2.3

0.34 £ 0.04gtat £ 0.025y5¢ £ 0.01jifetime ) 70

13 < pr(B) < 22 GeV, [y(B)] < 2.3
pr(B) > 22 GeV, |y(B)| < 2.3
pr(B) > 13 GeV, |y(B)| < 0.75

pr(B) > 13 GeV, 0.75 < |y(B)| < 2.3

(
(0.44 + 0.074pa; £ 0.0dgyg; T+ 0.01ji0time) %
(0.24 £ 0.045tar & 0.015yst £ 0.013i¢0time ) %
(0.38 & 0.06star £ 0.04syst £ 0.01jigetime) %
(0.29 + 0.05g¢at & 0.025yst £ 0.01jietime ) %
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Summary and Conclusion

« Measured relative production of Bci/ B+

)%

lifetime

- ATLAS 8 TeV: (0.34 £ 0.04 _ +0.02__+0.01

Iyl <2.3,13GeV <p (B %))
~-LHCb 8 TeV: (0.683+0.018_ +0.009_ )%

sys

(20<y<45,0<p, (Bci) <20 GeV)
-CMS7TeV:  (048+0.05_+0.03 +0.05_ )%

lifetime

Iyl <1.6,15 GeV <p_ (B *))
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Summary and Conclusion
. ATLAS has an active B-physics program

« Measured relative production of Bci/ B+

- In differential bins of p_and rapidity

- No rapidity dependence
- Limited p_ dependence, decrease with p_

. Excited Bci States under further investigation

* \Watch this space!
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Bonus Slides
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Excited Bc
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Phys. Rev. Lett. 113 (2014) 212004
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