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Default binning:
Dataset Binning (Revisited)

- All active layers are not the same
size
- Less voxels per layer
i - - Smaller x and y dimension
- All active layers are the same size Smaller x and y dimensions

Regular binning:

Calorimeter cylinder (layers [0, 1, 2, 3, 12])




Latent Correlations

Lowered the correlation range

Still no clear patterns

Latent Partition-Wise Correlations
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BM Connectivity

Zephyr topology (Advantage2_system1.5) with highlighted qubits Zephyr topology (Advantage2_system1.5) with RBM partitions highlighted
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Histogram
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RBM Connectivity Comparison

Weight mask histogram comparison
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Total weight mask histogram comparison
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Overall Deposited Energy Overall Energy Ratio
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Positive Energy Regularization

Density

- 300 epochs of ae, + 50 epochs of
RBM, only entropy reg.
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Positive Energy Regularization

- New reference

point for KPD
FPD

- Almost no
improvement
in sample
quality for no
pos energy
regularization
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Latent Correlations (No Reg)

Latent Cross-Partition Correlations — Posterior (Encoder)
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AE Training Mode

- Pos energy coefficient: 1
- Big hit to recon quality
- Loaded best model, strange jump in pos energy
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AE Training Mode (Hidden RBM)

- Pos energy coefficient: 1
- No strange jump in pos
energy after loading
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VAE Training Mode (Hidden)

Overall Energy Ratio

c
©
=]
o
c
=
2
>
=
%)
c
[7}
°
>
2

Overall Deposited Energy
- Target - Target
1 Recon
1 sampled 1 Sampled
-3000 -2800 -2600 -2400 -2200 -2000 ~-1800
RBM Energy
Energy Ratio ~ 0.2 - 0.4 GeV/ Energy Ratio ~ 0.4 - 0.7 GeV/ Energy Ratio ~ 0.7 - 1.4 GeV/ Energy Ratio ~ 1.4 - 2.9 GeV/ Energy Ratio ~ 2.9 - 5.8 GeV/
10t
] - Target 10' { mmm Target
=3 Recon 3 Recon
1 sampled 1 sampled
! i
2 10° t I
2
-
EEE Target
5 107!
[ Recon
1 sampled
2 05 10 15 . 18 0.50 0.75 100 0.6 0.8 10
Deposited Energy / Incident Energy Deposited Energy / Incident Energy Deposited Energy / Incident Energy Deposited Energy / Incident Energy Deposited Energy / Incident Energy
beposied pneroy (Mewy Depanited Eneray / inddent Eneray 22 Energy Ratio ~ 5.8 - 11.6 GeV. Energy Ratio ~ 11.6 - 23.2 GeV Energy Ratio ~ 23.2 - 46.3 GeV Energy Ratio ~ 46.3 - 92.7 GeV Energy Ratio ~ 92.7 - 185.4 Ge\
Overall Sparsity || m—-Target 100 . Target - Target - Target ] - 'rargef
T = Recon / Target - Target 1073 =1 Recon =1 Recon || £ Recon =1 Recon 101 4 =1 Recon
-~ Ideal Ratio (1.0) =1 sampled =1 sampled 10" § = sampled 10' § 1 Sampled =1 sampled
£ e £ 1w g g £ o
2 2 2 00 2 o 2 10
& & & - -
% 101 - =
10 1051 1041 107! i
n | |l
0.6 08 10 12 0.6 08 10 12 0.6 0.8 10 0.6 0.8 10 0.4 0.6 0.8 1.0
s Deposited Energy / Incident Energy Deposited Energy / Incident Energy Deposited Energy / Incident Energy Deposited Energy / Incident Energy Deposited Energy / Incident Energy
5 Energy Ratio ~ 185.4 - 370.7 GeV Energy Ratio ~ 370.7 - 741.5 GeV  Energy Ratio ~ 741.5 - 1482.9 GeV  Energy Ratio ~ 1482.9 - 2965.8 GeV Energy Ratio ~ 2965.8 - 5931.6 G
. Target . Target
=1 Recon | | =3 Recon
=1 sampled 10°9 =3 sampled
2
2
-
10°
%o 06 08 10 06 08 10 04 06 08 10 06 08 10 06 08 10
Deposited Energy / Incident Energy Deposited Energy / Incident Energy Deposited Energy / Incident Energy Deposited Energy / Incident Energy Deposited Energy / Incident Energy

Recon / Target Energy Ratio Sparsity




