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https://link.springer.com/chapter/10.1007/978-981-97-0065-3_21
https://link.springer.com/chapter/10.1007/978-981-97-0065-3_21
https://arxiv.org/abs/2310.10255
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bSB Data Information Time to target [s]
bSB (GPU) # of particles | QUBO size bSB bSB (GPU) dSB dSB (GPU) | D-Wave Neal
dsB 409 778 0.007 0.021 0.032 0.092 0.060
dSB (GPU) 818 1431 0.012 0.019 0.293 0.478 0.169
Dwave-neal 1637 2904 0.012 0.019 0.293 0.478 0.169
2456 4675 0.014 0.017 0.479
3274 6945 0.032 0.022 1.229
4092 10295 0.005 0.022 0.015 0.065 0.030
4912 14855 0.027 0.016 2.165
5730 22022 0.109 0.042 3.853
8187 67570 0.488 0.028 404.297
8500 78812 1.899 0.108 785.732
10? 10 8583 80113 1.321 0.067 93.782
vorkst 9435 109498 3.884 0.140 1366.808



https://link.springer.com/article/10.1007/s41781-024-00126-z
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Ising Energy Prediction
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* Fully-connected QUBOs are difficult to solve; it is known that quantum annealing
hardware is not good at solving them so far.

« This is in contract to track reconstruction, in which the QUBOSs are largely sparse.
« Ballistic SB (bSB) predicts energy lowest with the smallest fluctuation.

 Performance is especially outstanding for complex QUBOs = bSB can find x10
lower minimum enerqgy for the all-hadronic ttbar events!
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Most jet reconstruction w/ quantum approaches adopts the above-defined efficiency as
performance metric; i.e. compatibility of jet assignment w/ the traditional ee-k; jet finding.

bSB provides the highest efficiency. D-Wave Neal has visibly degraded
performance already in dijet events. dSB also has lower efficiency than bSB.

The ee-k: approach performs better than the angle-based method for all cases.
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Efficiency (ZH->qgqgbb: 4 jets)
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© Angle-based method does not work for N, =2; angles are very likely inappropriate for
multijet conditions.

« dSB & D-Wave Neal cannot reconstruct jets properly regardless of the distance adopted
- because of the non-optimal predicted energy

* Only bSB maintains reasonable performance.
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© Angle-based method does not work for N, >2; angles are very likely inappropriate for
dense conditions. The trend is more apparent in ttbar events than the ZH.

« dSB & D-Wave Neal cannot reconstruct jets properly regardless of the distance adopted
-> because of the non-optimal predicted energy

 Only bSB maintains reasonable performance.
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Event Displays QAAS
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