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Overview

Since v4r2, we can run fiTQun on SK -3

In order to do full fiTQun ATMPD analyses, we have
been studying data/MC samples from all SK1-4

® Stopping-H, decay-e, Atm-vV 2RTT"
Lots of progress in understanding time-dependent effects

® fiTQun-reconstructed variables have stabilized over
time by introducing corrections for time varying
detector constants in fiTQun

Absolute agreement of data & MC is also studied
® |arger discrepancy seen in SK1, 3?

® Need to understand this!




Time Variations of Gain, La«
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® |n SKI-4, time variations of gain and La
are monitored using attenuation curve
obtained from thru-mu events

®  (ain: y-intercept, La: slope

® Values from bottom PMTs are used

® |n SK4, gain is also monitored using |p.e.

peak - used in AP/fQ for gain correction

® (Gain steadily increases over years

® L. has short term variations, large
variation in SK|1, stable in SK4
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Dark-gain

Gain obtained from attenuation curve
has shorter-term fluctuations




Momentum range
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Gain&lL.«« Corrections

® When applied on data events, fiTQun now uses the
run-by-run gain and attenuation length to suppress
the time variation of reconstructed quantities

Gain corr. only Gain & Lae corr.
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Decay-e momentum

Decay-e Momentum t-variation

® We see some decrease in decay-e momentum over time in SK2&3

® Don’t see this in p/range of multi-GeV muons

® Probably caused by decrease in “dark hit” rate (actually by FRP)
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Dark rate and off-timing hits

® When we look at time SK2 . amimosmm,
. - T T ey Yoo
variations of off-timing 12 .
. . — al ey .{. E —
hit rates in fiTQun @ b :[~14% per year
i i - S “F e
time windowy, it seems 8 [ o

to be correlated with
the change in dark hit
rates!

® fiTQun is affected

more by such effect
than APfit, as the time

window is longer(~s)
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Measuring dark rate variations

® Ve can use the

T0-400ns

early off-timing hit o
rates before hi-E
triggers to monitor
the change in dark
rates
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® APfit looks at hit
rates in early 250ns
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window on event- oo
by-event basis and
apply correction
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® |nstead, take the run-by-run average(using stop-H)




New Dark Rate

® Run by run dark rate plots

54 F
5.2 F

3.8
3.6

are generated for SK2&3

® New dark rate is higher than

Takeda-san’s data,
but the behavior looks same

Takeda-san’s single rate plot
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Decay-e momentum
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T-var. of Decay-e Momentum

0.29+0.23% (First year=2003.08)
RMS/Mean=0.332/38.242=0.0087
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- After run by run correction
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® Slope becomes more flat
and the error is smaller than before

® The dark rate correction works well!
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Gain only

Gain & I—att

Absolute Data/MC Agreement

Although time variations of reconstructed variables have stabilized, absolute agreement
between data & MC got worse in SK| by introducing the attenuation length correction

® Some MC-based study was done to estimate the effect of gain and La: on fiTQun

variables(See backup)

® Although gain & La tuning will improve the agreement, it is likely that there are other
sources(time likelihood, scattered light etc.?) responsible for disagreement
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Events

Events

Atm-V 2RTT% mass
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Absolute e-scale

® Depending on the sample, we see different shift of
the e-scale between data & MC

® Different mechanism may be involved in TT°

® One of the important & = -
next step would be £ T 3 . SO—
: : FoDecay-6~""TTTTTTITT b
tO InVGStlgate and £ Neutr);l pion : LA, | — _I_
. *F Stop-‘inuon (mglti-GgV)w : .<
understand mmo shift P e
® Could be related to ‘*i S
issues seen in T2K! e 1 T
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PID likelihood ratio of Le and Ly

Data/MC Disagreement in PID Likelihood

U PID likelihood vs. Momentum (MC/Data)
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® We found disagreement between data/MC in PID

likelihood especially SK1

® Need to investigate
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Summary

® p/range time variations stabilizes over time in all
SK -4, by introducing run-by-run gain &
attenuation length corrections on data events

® Variations in dark rate is also being studied

® We see disagreements in absolute agreement of
e-scale and likelihoods, especially in SK1,3

® Somehow gets even worse by the La corr.

® Need to understand this!

o 170 fit disagreement - should collaborate with the
T2K effort, as it could have common sources!
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Backup




Atm-V 2R TT° sample

Selection using APfit: FCFV 2Ree, 0 decay-e (same as official sample)
Data: Livetime=[1489.2, 798.6,518.1, 1993.6]

® SKI-3 Octll: 11d library

® S5K4 Octl4: 14c library

MC:

® SKI-3:Octl!|:11d,SKDETSIMvI2p80

o SK4:Marl3: 133, SKDETSIMvI3p80

® New l|4a SKI-3 MC with SKDETSIMv13p90 has been deleted...

All stop-p MC is 14a/vI3p90 - could be issues when comparing
® vI|3p80:Tarek's tuning(only for SK3/4), photonuclear effect

® vI3p90:Tarek's tuning is undone? (unless WATERP==201208),
corepmt®=0.9925 for SK4

16



Events

Events

APfit
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Momentum/Range

Q.E. variations
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L.t correction for SKI data introduced
overall ~20% increase in L. for data
Explains the shifts observed between

the cases w/ & w/o La correction

Q.E. variations
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In(Le/Ly) vs. Range: MC Variations
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In(Le/Ly) vs. pire : MC/Data
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Decay-e Improvements

® Decay-e reconstruction has been improved - See backup for detail

e Fit failures on decay-e from multi-GeV muon has been significantly reduced

® Fake decay detection rate has also decreased - similar to muechk level

® Decay-e time window is treated in the same way as the primary time window

® Allows more proper evaluation of PID systematics using decay-e
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