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Initial Optimization

– Gemini profiling to search for bottleneck 
points

– Gemini optimization at bottleneck points 
and more to result in Gemini being ~1.6x 
faster
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Checkbox to display tables and plots in a new window

4 types of plots for 
each table

– Implemented PACE 
style angular 
distribution tables for 
Gemini

Angular Distribution Table 
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Plots

“Plot All” option for 
each type of plot to 
display plots for all 
tables

2D E vs Theta Plot example 1D plot example
Gaussian distribution for all 
1D plots with N(count) 
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C.M Spectra

Plots to show C.M spectra tablePace style C.M Spectra Table 
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Smaller fixes/Updates

-Tabs for residual angular 
distributions and IMF angular 
distributions

-Save button now works as save 
as first time

-Default save names tweaked

-Scrollbar fixed to always show
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Code structure in Gemini v3.3.1

Before After

–One serial event loop owned the full 
cascade

–Global/singleton simulation state was 
shared by design

–Results were accumulated directly into 
the UI path

–UI gathers run parameters once, then 
builds event chunks

–Workers run independent CNucleus 
cascades

–Chunk summaries are merged before 
the same result views open

UI parameters Chunk jobs Workers Merged results
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Parallelization Applied

Read UI
settings

Build
RunParams

Split into
ChunkJob 

ranges

QtConcurrent
worker chunks

Merge
Summary 

objects

Code area Parallel role Why it matters

gm_mwExecCompound.cpp CompoundRunParams, CompoundChunkJob, 
CompoundSummary

Runs compound cascades in independent chunks

gm_mwExecFusion.cpp FusionRunParams, FusionChunkJob, FusionSummary Uses the same worker/merge model for fusion

CNucleus + helpers thread_local products, caches, CEvap, CYrast, RNG Stops worker threads from sharing mutable decay state

gm_results.cpp reads GeminiResultRuntimeMs Shows runtime in the output window, not the main tab
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Physics

–No width, barrier, mass, level-density, or evaporation formula was replaced

–Parallel changes move event scheduling and storage ownership, not the decay physics

–Monte Carlo event order is no longer serial, so exact random sequence replay is not expected

Area Changed Preserved

Event execution Events split across bounded worker chunks Each event still uses the same CNucleus cascade

Shared state Mutable state made thread-local per worker Same per-event calculations and output categories

Compound stability Evap-channel selection now guards invalid CDF lookup Valid channel selection follows the existing cumulative-width 
logic

Speed comes from running independent Monte Carlo events concurrently.
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Results

Parallelization produced approximately a 6× average speedup in both Fusion and Compound 
modes.

Total runtime comparison 
across all test runs
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