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Standalone track-reconstructlon on GPUs at LHCb RTA

Lukas Calefice (Technische Universitat Dortmund/Sorbonne Universite)
in collaboration with Louis Henry, Christina Agapopoulou, Brij Kishor Jashal, Arthur Hennequin, Lorenzo Pica, Arantza de Oyanguren Campos, Jiahui Zhuo
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detectors for triggerless readout at 40MHz with HLT1 on GPUs with the Allen project

Track reconstruction with the Seeding & Matching approach in HLT1

Parametrized Kalman Filter

SV reconstruction
Muon/CALO decoding & ID

SciFi geometry HLT1 algorithm sequence

PV finding SciFi decoding

e 3 stations (T1, T2, T3) with 4 layers each in x-u-v-x configuration

e U- and v-layers are tilted by a stereo angle of =5° in the vertical plane Raw datal

e Two halves per layer with 5 modules (6 for T3) with 8 scintillating fibre mats
e Tracks bend in the horizontal plane (xz) due to magnetic field along the vertical |Global Event Cut
Velo decoding
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— many fibres cross the same x(z) — open large : : DA Geforce £ 3050(GPU)
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e Take all hits inside search window and refine search = : NVIDIA RTX AG00O(GPU)
window sizes for all other layers by using the slope : : Used for
in y from hits in previous layers : : HLT1 o
o ACCept all seeds with nh (s —+ nxz > 10 \ - J NVIDIA V100(GPU)
e Fit linear track model tolerance tolerance .
= = NVIDIA GeForce RTX 2080 Ti ((GPU
- . - SciFi
VeloSciFi matching -
: 2 X AMD EPYC 7502 32-Core(CPU) 36.46
o Match Velo tracks to SciFi seeds in x, 7. and Yy, ty . a e
e
match match Velo i . 66 Allen throughput (KHz)
at a certain 7= and 7, 7 | | | L oo, o Efficiencies:
e Absence of magnetic fleld IN y-direction i b _ long tracks from B decays (p > 5GeV): ~83% (92%)
— linear extrapolation of x to common zmatCh rresss===-" A - long electrons from B decays (p > 5GeV): ~ 70% (75%)
e In x-direction: kink approximation X - very good for low (transverse) momentum
. . . . i 0
— zmatCh calculated through parametrisation of the magnetic field : * Ghost rate:
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« Accepting matched tracks with best )(2 ' match 9./0. (5%) for all reconstr.ucted tracks (p > 3GeV,. pT > 0.5GeV)
2z e SciFi tracks can be used independently for physics
References: X e UT+SciFi matching can provide downstream tracks
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