New helium identification technique at LHCb
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FSpLiCE Observation of (anti)helium and (anti)hypertriton in proton-proton collisions T HCD

The LHCDb detector (2015 - 18) INST 3 (2008) S08005] One motivation: Antlhehum in Space

e AMS-02 reported O(10) He in Cosmic Rays at conferences . Z7) AMS-02 experiment on the

o / International Space Station

v/ Designed to study beauty hadrons

e Origin is completely unclear:

— Antideuterons expected to be more abundant from
coalescence and measurements

X No d observations reported by AMS-02

v’ Forward spectrometer (2 < n < 5)

v/ High-precision vertexing

v Good momentum resolution = New antihelium source in Space needed

X Not designed for identification
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Antihelium production via A, decays
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Identification strategy [ ] — ol < e
PV

e Based on ionisation losses in silicon tracking sensors

e Exploit Z? dependence in Bethe formula
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e N OA e Amplitudes induced in each strip are digitised and
T I - - neighbouring strips can be combined to clusters
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Likelihood Discriminator

e Combine information from n clusters
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Sources of helium

e Determine track origin via impact parameter (IP):

: — Distance of closest approach of the extrapolated track to the primary vertex (PV)
W].th X — {bkg, } 2 2 . . 2
— Xip: X~ change of PV when reconstructed with or without the track ~ (IP/op)
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and 5 x 104 He In yip

e Background suppression with RICH and Outer Tracker

v Separated population at large values of App:
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Performance for well-reconstructed tracks:
— Misidentification probability (bkg — He): O(10~12)

— Helium signal efficiency: ~ 50%

—>Validation of identification technique

v First and identification at LHCD!
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T'his identification technique, innovative at the LHCDb experiment, allows for a rich
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programme of measurements involving helium, of QCD and astrophysical interest!
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