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Outline

Ç ATLAS detector, (di-) muon triggers and LHC luminosity

ÇɢbJ(3P) ïan early contibution from ATLAS to heavy quarkoniumspectroscopy

Ç Seacrchesfor Xb

Ç X(3872) production measurement, prompt and non-prompt

Ç Summary and perspectives
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The ATLAS detector at LHC
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Muon and dimuon triggers in ATLAS

History of 20 th century particle physics in one plot
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LHC luminosity over the years

Ç !¢[!{ ŀǎ ŀ ŘŜǘŜŎǘƻǊ ƛǎ ƻǇǘƛƳƛǎŜŘ ŦƻǊ άƘƛƎƘ 
pTέ ǇƘȅǎƛŎǎ ςHiggs and BSM searches

Ç In early years of LHC luminosity was not as 
high, could afford dimuon triggers with low 
thresholds

Ç Many quarkonium-related measurements 
made, including some rather unexpected 
άŦƛǊǎǘ ƻōǎŜǊǾŀǘƛƻƴǎ

Ç In Run 2 our favourite low-pTdimuon
triggers are heavily prescaled, and muon 
trigger thresholds creep higher and higher

Ç Need to be more and more creative and 
inventive to maintain interest in the area of 
heavy flavour physics 



V Kartvelishvili ïX(3872) production in ATLAS :: Exotic hadron spectroscopy :: 11 December 2017  ::  Page 6

In fact, the first new state observed by any of the LHC experiments was not the Higgs, but rather the 
humble excited P-wave bottomonium, ̝ bJ(3P) 

Observed by ATLAS in Y(nS)+photon final state,  using 
both converted and unconverted photons

Since then, confirmed by DØ and LHCb

Relevant for this talk, as some exotic bottomonium state may be 
ƘƛŘƛƴƎ ƛƴ ǘƘŜǊŜΧ 

First observation of the ̝ bJ(3P) state

PRL 108 (2012) 152001
light blue: statistical , 

dark blue statistical+systematic
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Observation of the ̝bJ(3P) state (media)

Phys.Rev.Lett. 108 (2012) 152001
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Search for Xb in ˉd̄ecay mode

Ç PLB 740 (2015) 199, arXiv:1410.4409

Ç Effective integrated luminosity  16.2 fb-1 at 8 TeV

Ç ¢ƘŜ ˉ+ -̄ όм{ύ ƛƴǾŀǊƛŀƴǘ Ƴŀǎǎ ŘƛǎǘǊƛōǳǘƛƻƴ ƛƴ ǘƘŜ 
kinematic bin most sensitive to an Xb signal:  
| y| < 1.2, pTҔ нл DŜ±Σ ŀƴŘ Ŏƻǎ ʻ

* > 0. 

Ç The only apparent peaks are at the masses of the 
όн{ύ όмллно aŜ±ύ ŀƴŘ όо{ύ όмлорр aŜ±ύΦ

Ç Observed 95% CLSupper limits on the relative 
production rate R = (̀ .)/(ˋ.)2Sof a hypothetical 
Xb parent state decaying isotropicallyǘƻ ˉ+ -̄ όм{) 

Ç The median expectation (dashed) and the 
corresponding ± мˋ ŀƴŘ ± нˋ bands shown in 
green and yellow


