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Introduction

Here | am looking at energy in the endcaps and the barrel
These plots help answer a question that Alan asked, i.e., what

if there is no endcap ECAL, and instead we just have a long
barrel - In this older geometry, the barrel ECALis ~ 7.2 m long

Eldwan is making files with the latest geometry

Old geometry

TPCFidRadius = 222.5;
TPCFidLength = 215,;

TPCRadius = 273.;
TPCLength = 259,
ECALInnerRadius = 278.;
ECALOuterRadius = 321.;

ECALStartX = 364.;

ECALEndX =406.;
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One entry per particle — only use primary particles from neutrino event (instead of primary 7, use their daughter photons)

Energy of particles that stop in or go through the CALO (the spike at 49 MeV is due to through-going charged particles)

Using truth information in all plots

Particle truth E in endcap CALO
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Currently, E means KE for all particles — will be fixed in the new files.



Profile plots

1.2
<E> in barrel

<E>in endcap
In general, less energy is deposited

in the endcaps compared to barrel
0.8

<E> for muons is higher in the endcaps —
—t— | think that’s because more of them

actually stop in the endcap CALO, and

deposit all their energy rather than go

0.6

0.4 | through and deposit only 49 MeV
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0 —electron, 1 — muon, 2 — charged pion, 3 — charged kaon, 4 — proton, 5 — photon, 6 — neutron



Event level plots — one entry/event - filled when Total Energy in either barrel or endcap > 0 — (97% of the events satisfy this)
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Event level plots — one entry/event — filled when Neutral Energy* in either barrel or endcap > 0 — (67% of the events satisfy this)
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The first X-bin has <E>in endcap ~ 75 MeV,
everywhere else ~ 40 MeV

*Neutral Energy means photons + neutrons
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Benchmark studies — use AP as a metric — CC v, events

LL
AP = |Vector sum of P of outgoing primaries| — | Pnc neutrino |

Sum(P prim)-Ptrue for incoming neutrino
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Benchmark studies — use AP as a metric—CC vV, events (E _<1 GeV — 4%)

LL
AP = |Vector sum of P of outgoing primaries| — | Pnc neutrino |

Sum(P prim)-Ptrue for incoming neutrino
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Benchmark studies — use AP as a metric—CCV events (E : 1-3 GeV — 50%)

AP = |Vector sum of P of outgoing primaries|

Sum(P prim)-Ptrue for incoming neutrino

I

—
=

I|III|III|III||_|I
8 6 4 -2

o —

2 4 B 8 10

AP (GeV)

L

o | plnc.neutrino'

Using all primaries

Using all primaries excluding neutrons & photons that
stop in Endcap ECAL

Using all primaries excluding neutrons & photons that
stop in Barrel ECAL



Benchmark studies — use AP as a metric— CC vV events (E : 3-5 GeV — 27%)

AP = |Vector sum of P of outgoing primaries|
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Benchmark studies — use AP as a metric — CC v, events (E : >5 GeV — 20%)

AP = |Vector sum of P of outgoing primaries|

Sum(P prim)-Ptrue for incoming neutrino
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Benchmark studies — use AP as a metric — NC v events

AP = |Vector sum of P of outgoing primaries (excl. neutrino)

Sum(P prim)-Ptrue for incoming neutrino
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(Interesting that the “noBarrel” distribution is different
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Extra slides
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Stopping rad. vs. Xpos
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Particle truth E in barrel CALO vs. short code
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Event level plots — one entry/event - filled when Total Energy in either barrel or endcap > 0 — (97% of the events satisfy this)

Total truth E in endcap vs. barrel CALO - nonzero case
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Event level plots — one entry/event — filled when Neutral Energy in either barrel or endcap > 0 — (67% of the events satisfy this)
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CCv, .events (31772 evts)

CC anti-v, .events (1340)

Wode  loe [Res |bis |con |mec |
vose oo Tos oo wee

# events 6901 9487 13348 196 1750
# events
Fraction of events 0.3 0.7 0.82 0 0.64
s (s [ e Fraction of events 0.64 0.8 0.81 0 0.91
T with neutral E in
barrel
Fraction ofevents 0.13 0.27 026 O 0.33 )
Fraction of events 0.3 0.33 0.27 0 0.5

with neutral E in

endcap with neutral E in

endcap

NC anti-v, ,events (526 events)

E_EIEM-

NC v, uevents (9923 events)

m_mmm-

# events 2176 3277 4385 # events
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barrel barrel
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with neutral E in
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with neutral E in
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