Evaluation of NHITA cut at FC reduction
S.Mine (UCI)

e |ntroduction

 Digest of recent two talks at local meetings on Dec.24,
2008 and Jan.09, 2009

 |D laser data with light source at around tank center

e Conclusion



Introduction

NHITA (on time) by Miura-san
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NHITA (OD total hit) at SK4 is
higher than that at SK3 even with
>0 cut

— As expected from lower QB-
threshold and experimental
confirmation with laser and
cosmic ray muon data (See
my talk on Dec.24, 2008)

We don’t miss real neutrino
events? = | checked:

— off time NHITA

— ID laser data (check of light
leak or cross talk noise hit
from ID to OD)

Mine / SK atmpd local



Off time hit rate check

Used runs:
» SK3:R35164 on Aug.16-17, 2008 (first 498 subruns)
* SK4: R62723 on Dec.14-15, 2008 (first 499 subruns)
“ofl” data just before FC1 reduction
Event selections:
* NOT pedestal data
* NOT (nhitaz=0&btest(idtgsk,3))
* nhitaz>0
e timing windows:
— on time: taskz = 800-1600ns
— off time: taskz = 4000-4800ns
Hit selections:
* NOT bad channels
* gaskz>0 (“g>0")



OD hit time (taskz)

off time

(all PMTs, q.qgt.0)

On time taskz
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OD total hit (NHITA)
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Measurement of ID-to-OD hit (I)
(“off center” ID laser data)

* Data set:
— data taken by Tanaka-san (Nagoya) & Yokosawa-san (Tokai) on Dec.3, 2008
* Several runs with different intensities
» Diffuser ball was located at (-1237cm, -71cm, Ocm)
— OD was ON
* Event selections:
— NOT pedestal
— hit from QB-TRG module ch.15009 (USHO laser) (*Jan.09 was wrong)
e Hit selections:
— NOT bad channels
— gaskz>0
— on time: taskz = 800-1600ns



R62557.02
(gismsk~14,000pe, gimxsk~40pe)

R0O62557.000002

] 1o Entries 803
S 8 Mean 0.1402E+05
- D 6 RMS 1478.
gismsk .
2
O | ‘ | | ‘ | | ‘ | | ‘ | |
2000 4000 6000 8000 10009
pe !0
[%]
b= 5 Entries 803
S 60 M
S ean 40.16
. v 40 RMS 6.357
gimxsk
20
O 1 | | | ‘ | | | | ‘ | | | | ‘ | | | | ‘ | | | | ‘ | | | | ‘ | | | | ‘ | | | |
0 250 500 750 1000 1250 1500 1750 2000
FC2 FC1 pe
a F ! . Entries 803
S 00 : - Mean 6.884
. > r . RMS 2.999
2 r
NHITA(on time) : " :
50 |- I .
r 1 .
5 S | | H | | |
0 20 40 60 80 100



R62571.02
(gismsk~110,000pe, qimxsk~220pe)
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R62580.02
(gismsk~300,000pe, qimxsk~590pe)
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R62592.02
(gqismsk~680,000pe, qimxsk™~1,200pe)
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R62594.02
(gismsk™~1,000,000pe, gimxsk™~1,300pe)
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Measurement of ID-to-OD hit (Il)
(“center” ID laser data)

* Data set:
— auto laser data in normal run #62865 on Jan.7-8, 2008
e First 912 subruns were analyzed
* Fixed intensity (~600,000pe)
» Diffuser ball is located at (35cm, -71cm, Ocm)
* Event selections:
— NOT pedestal
— periodic trigger
— hit from QB-TRG module ch.15012 (LSI laser)
e Hit selections:
— NOT bad channels
— gaskz>0
— on time: taskz = 2200-3000ns



Jan.14, 2008
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R62865.001-915
(gismskz~550,000pe, gimxskz~150pe)
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Conclusion

NHITA at SK4 is higher than that at SK3 as expected from
lower QB threshold

However, NHITA cuts used at SK3 at FC1 and FC2:

— FC1: NHITA(on time) < 50
— FC2: NHITA(on time) < 25 for qismsk<100,000pe

seem to be safe at SK4 not to reject neutrino events

We need adjustment of OD hit cut especially at FC3-FC5 in
order to finally obtain same neutrino event rate as SK3



