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Main background
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Reduction

1st reduction <1000p.e (=140MeV)

Spallation cut cut within 0.15 seconds events after cosmic

Sub event cut

Cherenkov anglecut |  Cut cod&y,,)<0.86




Observed events / 1496 day / 225 kton/ 4 MeV
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(2003/12/20)
Reduction step # of events
1st reduction 1602
Spallation cut 992
Sub event cut 828
Cherenkov angle cut 278
Solar-dir cut 271
Candidate 271
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SK SRN Flux Limits vs. Theoretical Predictions
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Possibility of detecting 2.2MeV

gammaray
INn SK-| data

Junko Ishil
Osaka Univ.
Collaboration meeting
2003.11.21



U capture Ve

Possibility of detecting 2.2MeVy was studied in order to actively
tag v, signals by
V.+ p—o>e +n

A+ p—d+ y(l2.2I\/IeV)

Possible v, sources

Relic neutrino
Reactor neutrino (few 1000 eventsin SK-1 data)
Search for solar v,

Super LowE trigger 2.0MeV SK-I
2.2MeV gamma (efficiency)




M.C simulation

2.2MeV 50000 t
° y _ Ve dark noise: 3.55kHz

M |ewls e 7.9 hit/200nsec
; ks :‘é:f_? SLE trigger threshold:186 mV
o % 186/11=16.9 hit/200nsec
o | . b7 Nhitthreshold by SLE trigger
" " * ® Nhit/200nsec 24.8 hit/200nsec

M.C. 2.2MeVy efficiency = 524/50000=1.05%

|s this ssmulation reliable?

To check the efficiency, We made use of Real Dataof u capture

reaction. " -
# +70->"N +v,

N" SN +n



Data sample 11 July, 2003 ~ 12 July, 2003
RUN 10361, subrun 000001~000745

Stop mu selection
sum of Q < 4000p.e (>2m pathlength)
Individual max Q < 200p.e

——>| 3,491 stop mu

X 1/22 bypy /u rato:1.2/1
~1590 stop p

x 18.3% by O capture rate
291 muon capture

x 0.9 by ®N =N +n branching ratio
262 neutron events

If each neutron react to np— dy at once on the average,
262x 0.0105 = 2.75 events should be detectable in SK-| data.



Test vertex difference between decay electron and stopmu

position Stop mu events: 3491

Get muon stop position and its momentum

Muon momentum : sprngsep.F
X Muon entry position : stmentsearch.F
____ “Muon pathlength 1" = momentum/2.2 MeV
“Muon stop position”

= momentum/2.2 direction(x,y,z)
+ entry position(x,y,z)

Search 1msec event after stop mu events with the following criteria

1< T<20 micro sec
N50 <20

goodness<0.4 Good kal fit events: 1474

“Muon pathlength 2" = /{ (entry position) - (kai fit vertex)}




Confirm muon pathlength
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pathlength = pathlength 1 — pathlength 2 pathlengthi cm
Estimated  “Muon stop position”

= momentum/2.2 MeV direction(x,y,z) + entry position(x,y,z)




Search for 2.2MeV vy
Criteria
stop mu without p - e decay signal
A T<20u sec
goodness > 0.4
201 sec - 1000u s after such stopp ’s

‘ Good kal fit events; 268 \

rnoear O SO7F6E +0O6 |
RS O 291 2E +O6 |

Good kaifit after 20micro sec hlstogram 20micro sec



2.2MeV y events after trigger simulation

. SIS - Generate 50000 events

. After trigger ssmulation

ol 111events

: ] Successful kaifit events
NEPEE : 108events

Bl T T

2 e L0 1.Comparing M.C. vertex
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: | «—— 2.N50 distribution

o peereet Events which distance from true
f i | position are under 500cm mainly
R | | contribute to 2.2MeV gamma events
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Search 2.2MeV events under 3m,5m,7m distance
between kalflt vertex and muon stop posmon
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In the vicinity of 200u s after stopmu, No significance signal.

No 2.2MeV gamma events in this calculation.



Conclusion : efficiency of 2.2MeV gammain SK-|
At 186mV threshold

< ~1% (90%C.L.)

Need more statistics to verify Monte Carlo.
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