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Original plan vs actual achieved

Original plan: Carried out as planned; Postponed; Ganeelled.

Adjusted plan: New plan, achieved; New plan, not achieved yet.

* 4.11 Run skdetsim, shooting NV 0.1-1 GeV electron/muon; check chain fidelity

* 4.14 Calculate confusion matrix of RJMCMC-£f iTQun to see the ring counting
capabilities. Low energy fake rings issue found.

* 4.14 Record proposed steps and acceptance information: chain fidelity
checked, birth/death low acceptance issue found.

» 4.15 Ghange-initial state from-£1Tun1R-te-MR Record birth/death

separately, found unbalanced birth/death issue;



Original plan vs actual achieved

Original plan: Carried out as planned; Postponed; Ganeelled.

Adjusted plan: New plan, achieved; New plan, not achieved yet.

* 4.15 Adjust the smearing width of 4-hit new ring proposal, resolves
unbalanced birth/death issue, but low acceptance remains;

* 4.16-17 Tune prior and estimate chain convergence using Gelman-Rubin
method

* 4.15-16 Study the £iTQun multi-ring algorithm
* 417 record £iTQun searched new ring as proposal



4.11-4.14: Simulation and reconstruction pipeline

Vertex, mo-

1 convert to .dat .
[ generator.py ]—» mentum truth [ skdetsim ]
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4.15: fake rings with low energy

Eyis > 130 MeV cut on reconstructed rings can make confusion matrix more

diagonal.
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4.15-16: Acceptance rate of new ring proposal

The program now records the proposals and acceptance probability.
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Hypothesis:
+ Uninformative proposal are not efficient, causing chain hard to converge

» Bad proposal (mismatch target distribution) may cause imbalanced
birth/death rate when chain not converged



4.15-16: Acceptance rate of new ring proposal
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Enlarge the smearing of 4-hit proposal: from a mismatch proposal to a
uninformative proposal

Both lead to low acceptance in ring jump; former one has unbalanced birth/death

acceptance.
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4.15-16 Study £iTQun multi-ring fitter
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4.16-17 Try £iTQun: : SearchNewRing based RUIMCMC new ring pro-

posal
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fiTQun executes OneMoreRing in every branch

Our goal: hook into SearchNewRing as a good-enough new ring proposals; let
RJMCMC stochastically explore PID space and other parameters. Still needs



Conclusion and outlook

Set up the simulation-reconstruction pipeline.

Obtained the confusion matrix and acceptance history.

Identified the problems with 4-hit new ring proposal algorithm.

Studied £iTQun multi-ring algorithm to obtain better proposal algorithm.
» Ongoing work on £iTQun: : SearchNewRing as RUMCMC proposal.

Future: simulated annealing (to avoid zero gradient when ring mismatch) +
gradient guided MCMC (RJHMC)



