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Future Circular Collider
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5 Lﬂswuw“ 2 e The hadron-hadron based Future Circular Collider (FCC-hh) is a project under study with the goal to
S R TR R collide proton beams at 4/s =100 TeV at a bunch crossing rate of 25 ns.

e High precision measurement of Higgs boson properties & Standard Model tests, e.g. Higgs couplings.

e Increase the discovery reach with very high energies to search for New Physics beyond the SM.

Figure 1: schematic map of the 100km long FCC tunnel, ~ ® Search for rare processes with high sensitivity, e.g. HH,ttH,V BF'.
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Challenges Concept and Goal of Triplet Track Trigger (T'TT)
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but also provide high signal acceptance and e Pile up suppressed track jets at trigger level FCC-hh central tracker ;lactﬁi?a radius of ~
purity are needed. — highly relevent for multi-jet signatures, e.g.hh — 4b 85 cm (shown in purple).

Triplet Track Reconstruction Algorithm

A charged particle’s trajectory in a uniform
magnetic field B.

1. Triplet hit selection: A search window in the Az — A¢ to search for triplet candidates.
Hit combinatorial problem largely reduced at this stage (stacked triplet layers).

. ' — 2. Track Reconstruction: Two independent methods used to determine the track parameters
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% +precise Z vertex — hits from all the three layers, 1, I> & [3. As "p—it X zt= == p; isnot so precise.
E ; — hits from [; & [3 alone where a pseudo hit (0,0) is used as the third hit*. Large L — p: is very precise.
3. Triplet Validation: A significant rejection of wrongly reconstructed tracks by applying a consis-
. v = - tency check on the curvature values determined using the two methods in 2.
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(a) (b) Very simple and fast!

Figure 3: Transverse momentum determination of a charged particle Can be implemented in hardware, e.g. in an FPGA, at the very first level of a trigger system

in the transverse plane (a) and z-vertex in the longitudinal plane (b , , . , : .
v pwitho(u’g the bezmline constraintg P (b) “It is assumed that the particles originate from the beamline (0,0), called as the beamline constraint

Performance studies of the TTT for FCC-hh

Full Geant4 detector simulation Tracking performance Trigger performance
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Figure 4: shows a cross-section of the castellated tracker layers T NMEYE S R arallel and the maxi- oA e w e e
with the TTT implemented in Geant4 and Figure 5 shows the hit 07 ik 4B VBE <> =960 4~ 07 O'4: [ 4 P c . c . (b)
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Figure 5: Track reconstruction efficiencies and purities as a first trigger level, see Figure 7.
e Full data readout considered to be p ossible function (?f transverse momentum (a) and z-vertex resolution as
- . . a function of transverse momentum (b), for hh — 4b, VBF : e : : .
only at radii > 40 cm (lower combinatorics) physics channel in pile-up 1000. — Trigger criterion: optimum of trigger rate & efficiency.
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