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ATLAS SENSITIVE TIME WINDOW

- For each hard interaction and each sub-detector up to 38 surrounding bunch-
Crossings in time need to be simulated.
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CURRENT PRODUCTION PILE-UP SIMULATION

1. Simulation:
RUN the event generation for pile-up for single pp interactions.

RuNn GEANT4 on each event to simulate detector response (HITS file).

2. Digitisation:
Combine multiple — thousands! — of random pile-up HITS events with the hard-

scatter HITS to get final digital detector signals (RDO file).

bf“‘”im“m 1) Simulation HITS
las events 3) MC
2) Digitisation RDO Reconstruction Analysis
{hard_scatterj—@imulation HITS
event

- Random pile-up event selection causes large random |/0O, damaging hard drives.
» The whole simulation and digitisation takes a lot of time for large p values.
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NEwW METHOD: MC+MC OVERLAY

1. Simulate a hard-scatter G4 event with usual configuration.

=

2. Pre-mixing of pile-up events: Standard pile-up simulation of zero-hard-scatter
events (e.g. single neutrinos).
In the future this step should only require minimum bias events.

3. Digitise simulated hard-scatter event and overlay it on pre-mixed pile-up digits.
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MAIN BENEFITS AND DRAWBACKS

Benefits
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of merged pile-up events — the effects still 1

need to be investigated.



REUSE OF THE PILE-UP EVENTS

- Pre-digitising the pile-up RDOs is only
veneficial If they are reused.

- Bookkeeping i1s needed to ensure unique pile-
up events for related samples.

- Related samples grouped in the Production
System.

- Still approximately 1 billion pre-mixed RDOs will
be needed — 4 PB of disk per copy, 2-3 needec

coples globally.

- Current pileup simulation requires 80 copies of
40 TB — 3.2 PB In total.

- As only one input file I1s needed It can be
requested and copied on demand.
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REACHING THE DESIRED PHYSICS PERFORMANCE

Requirement: MC+MC overlay should give statistically

compatible

results to the standard digitisation

Implementation overview

- Based on data overlay currently used for heavy-ion

collisions simulation.

- Proper event Information and metadata propagation.

. Pre-mixed digits stored as floats (e.g. tile calorimeter).

- Should be trans

and reconstructi

Status: Close to nominal physics performance,

narently integrated in the digitisation

on chain.
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PLOTS/SIM-2018-002/

PHYSICS PERFORMANCE: TRACKING — SCT
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PHYSICS PERFORMANCE: TRACKING — TRT
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PHYSICS PERFORMANCE: CALORIMETERS
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CONCLUSIONS AND FUTURE PLANS

- ATLAS — -
- MC+MC overlay a promising % - | N \
method of pile-up simulation. ==l
. . / 4 , A ] :
- Helping ATLAS computing cope Nao?”” |\
with high pile-up conditions. N \\" Vi
. . I A\ .
- Computing requirements much S D
lower. VK ‘ /o /
, : \ | ya /
- Close to being validated for DR
physics — could be used by the \\\\ BRI
| P
end of the year. T~— T
Run: 349114 N B g
Event: 216445472 N -
Future 2018-02-29 05:21:57 CEST

- Making the code thread-safe.
Data overlay for pp collisions?

Integration with ATLAS Fast
Simulation.
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PHYSICS PERFORMANCE: ADDITIONAL TRACKING
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