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LHCB OVERVIEW




HIGH LEVEL TRIGGER

e |HC provides 40 million pp
collisions per second
(approx 5 TB/s of data)
LHCB DATA FLOW SCHEME
e We're unable to save all
the data from economic

point of view l 5TB/s
30 MHz non-empty pp To storage
“ 1 0.5-1.5
e Oneneedsto ‘select” only 5 (PARTIAL DETECTOR i FULL DETECTOR
: . FULL TB/s | zeconstruction| MHZ RECONSTRUCTION
interesting events - done DETECTOR —_— —p —p
s & SELECTIONS & SELECTIONS 50
with high level trigger (GPUHLT1) ) 70-200 (CPU HLT2) Ak
GB/s
SYSTem All numbers related to the dataflow are
taken from the LHCb B
HLT1 & HLT2 - software 4t
: = HLT2 - CP tri
triggers, able to reduce CPU based frigger
data flow down to 10GB/s HLT1 - GPU based trigger (Allen)

Implemented on O(500) Nvidia GPU cards



https://gitlab.cern.ch/lhcb/Allen

Upstream track SciFi
T1 T2 T3
Large fraction decays outside of VELO: L
For Ab—Ay channel, the distribution of A decay = Lorigtraek
vertices z |€Od5 to: VELO track Downstream track i
= T track
® 51% - daughter hits UT & SciFi
(downstream tracks)
® 37% - daughter hits SciFi only .
(t-tracks) s
o é_ + LHCb simulation
To reconstruct most of the A (as well as others LLPs), g F o Ay > Ay
one needs downstream & t-frack reconstruction and z orsE .
vertexing algorithms e +++
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MATCHING ALGORITHM AT HLITT

One of the reconstruction algorithms for long

tracks - matching algorithm: . iy el 1o s

e Take track segments from VELO and SciFi A6=Ap,

e Extrapolate segments to the bending plane

. True trajectory
(estimated for each track separately) reconstructed ]| reconstructed
e Evaluate “quality” of each VELO-SciFi pair B Qk
B
Eleven constant parameters used in quality ! Zbending ‘
estimation. The values initially were took from VeloPixel ur Sci-Fi
HLT2 algorithm. o
Results after optimization:
e Efficiency: -0.36% (within errors)
Optimization of these parameters for HLT1 - e Ghostrate: 1.56%

objective of one of my previous IRIS-HEP projects Presented on: RTA-WP2, IRIS-HEP final talks

Allen merge request 1989


https://indico.cern.ch/event/1189570/
https://indico.cern.ch/event/1199559/
https://gitlab.cern.ch/lhcb/Allen/-/merge_requests/989

DOWNSTREAM VERTEXING AT HLIT

For HLT1 LLP selection it’s crucial to have
downstream vertexing & selection algorithms.

The development of such algorithms was an
objective of my second IRIS project

Because of non-negligible magnetic field the
corresponding frack parameterization was
developed:

x(z) = x0 +to(z — zur) Hy(2 — zUT)2

y(z) = yo + ty(z — zuT)

Where v = ’Y(%) (magnetic correction)
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DOWNSTREAM
VERTEXING AT HLIT

Next steps in downstream vertexing:
1. Estimated z position of point of closest
approach between any two tracks
2. Extrapolated two tracks to the found point
3. Performed a linear vertex fitting using
extrapolated states

Two monitoring trigger lines, based on
downstream vertexing: K; — mr A° — pr
e Neural network for selection
e One hidden layer with 7 nodes
(throughput requirements)
e 12 inputvariables

Presented on: RTA-WP3
Allen merge request 11198

Events / ( 8.53333)

Events / (2.56 )

Results:
(preliminary)
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https://indico.cern.ch/event/1234754/
https://gitlab.cern.ch/lhcb/Allen/-/merge_requests/1198
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T-TRACK VERTEXING
AT HLT1

Current project is development of Two T-track
trigger line for selection of LLPs

There are a number of problems here:

e Significant magnetic field between origin
vertex and SciFi stations

e Tight throughput constraints - no RK

e Limited momentum information (SciFi hits

displacement, error +10%)

Limited selection information, as due to

magnetic field it's very hard to associate

PV for mother tracks and estimate IP

Majority of
vertices are

"%

0.2
€ -04
>
B .0.6
0.8
1.0
1.2

I_II—I‘l*ITITITI‘rl_l'rl]—l‘I—l‘II

~.

.
.
)

VELO ~

T1 T2 T3

10



