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Status
● Updated event rate comparisons

– BANFF + NIWG tunings
● Toy fits running

– Some preliminary toy studies
● Density fitter

– How to determine best fit point in 4 dimensions
● Plans

– Fake data fits
– Data fit proposal
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Super-K νμ BANFF v4 Tuned
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SKMC 13a @ 6.3933E20 POT

Note: MaCh3 calculates oscillation 
weights for each MC event, as opposed 
to each bin center.
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Super-K νe Fitqun π0 BANFF v3 Tuned
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Best Fit Point

● We use a kernel density estimation method (KDE) to find the most 
dense point of the posterior distribution
– Turn discrete steps into a continuous distribution
– Use minuit to find the highest density

Cranmer KS, Kernel Estimation in High-Energy Physics. Computer Physics Communications 
136:198-207,2001 - e-Print Archive: hep ex/0011057

● Constrained systematics are determined 
from the mean of gaussian fit to the 
posterior

● For oscillation parameters of interest, the 
point of highest density in 4-dimensional 
space must be found

Best-fit for 
constrained 
parameter
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Plots generated with ~10% of full posterior (preliminary 
testing), results still look promising.

DeltaCP “best-fit” not DeltaCP “best-fit” not 
expected to behave expected to behave 

KDE – Toy Fit Results (In progress)
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Toy Fit Studies
● Toy experiments are running on the emerald GPU 

cluster
– Bugs found (and fixed), but had to restart toys
– Currently have 20-30 complete toys, aiming for 50-100

● Not enough statistics yet, but so-far nothing alarming
● Expect toy studies to be complete in 1-2 weeks 
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● For each toy experiment, calculate error on 
each parameter posterior

● Compare to prior error and BANFF postfit 
error (v4)

● Error reduction from simultaneous fit 
matches error reduction from BANFF fit

● Spectral function parameters are 
unconstrained in the fit (xsec par 3 & 7)

Error Reduction

Scatter plot – MaCh3 Toy Posterior Error
Blue – Prior Error

Red – BANFF v4 (joint matrix)
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Conclusion
● PDFs are producing valid event rates
● Toy fits are halfway finished
● We have determined a best fit method for oscillation parameters
● Preparing to perform fake data fits
● Hope to start performing run1-4 data fits in the next couple of weeks

– 4 fits: both hierarchies & with/without reactor constraint
● What would OA group like to see before beginning to fit data?
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