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niY invariant mass 6[0-39]

invmass
invmass

- Entries 1054888
45000 — Mean 0.1248

- RMS 0.01873
40000 - %2/ ndf 3843/113

— countl 2.802e+005 + 6.520e+002
35000 = mean 0.1348 + 0.0000
30000 - sigma 0.002533 + 0.000005

- i count2 2.802e+005 + 6.520e+002
25000 - ; =. mean2 0.1348 + 0.0000

= i sigma2 0.002533 + 0.000005
20000 — fiv] p7 384.3 + 6.4

C S P8 -2.8766+004 + 5.4466+002
15000 [— 1 P9 0.8064 + 3.5989

- b | p10 -1.111e+007 + 1.873e+005
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Event selecuurn:

1) Exclude beam-trips
2) Hycal trigger

3) Tcounter: 1~18

4) 0.5 GeV<E<7GeV
5) 3.5GeV<E,<8GeV



Study tdiff

tdiff
tdiff
70000 — Entries 40
- Mean 1.367
B RMS 7.59
60000 — ¥2 / ndf 1243 /25
o I countl 1515 £ 1566.4
- + meant 4.938 £ 0.001
50000 — T sigma’ 3.5+0.0
- i count2 2.435e+005 * 3.643e+003
= mean2 0.01005 + 0.02340
40000 — sigma2 1.553 +0.014
- i ¢ p7 8979 + 96.0
- H p8 -79.45 + 10.56
30000~ JF H p9 15+0.4
B ¥ p10 1.024 +0.045
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Mean = meanl + ratio*mean2 =0.13

Sigma = \/(1 — ratio)((meanl — mean2)?ratio + Sigmaz) + ratio sigma?2?

=1.67
Tdiff cut: 4 sigma, -6.55~ 6.81 ns



Before and after tdiff cut

Before Tdiff Cut invmass
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invmass
Entries 1054888
Mean 0.1248
RMS 0.01873
2! ndf 3843/113
countl  2.802e+005 + 6.520e+002
meani 0.1348 + 0.0000
sigma1 0.002533 £ 0.000005
count2  2.802e+005 £ 6.520e+002
mean2 0.1348 £ 0.0000
sigma2 0.002533 + 0.000005
p? 3843164
p8 -2.876e4004 + 5.446e+002
p9 0.8064 + 3.5989
pi0  -1.111e+007 £ 1.8736+005
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Maybe relax Tdiff cut?

After Tdiff Cut  Invmass
invmass
30000 — Entries 645230
B Mean 0.1252
i RMS 0.0186
- 1/ ndf 2527 /113
25000 - counti 1.744e+005 £ 5.122e+002
- J ". meant 0.1349 +0.0000
i {3 sigmat 0.002524 + 0.000007
20000 — J count2  1.744e+005 * 5.122e+002
B [ mean2 0.1349 +0.0000
- i sigma2 0.002524 + 0.000007
15000 ] p7 232849
- . p8 -1.801e+004 + 4.215e+002
- oy p9 05284 + 3.4805
B [t PO -6.3278+006 £ 1.4480+005
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Study elasticity

elasticity within sidebands cut

elas3
o ~ Entries 50
< B + Mean 0.9166
%mm | ! RMS 0.09716
° — T %2 / ndf 2.442/18
E i count 2.138e+004 + 1.488e+003
% C T mean 0.9565 + 0.0020
20000 — . sigma 0.03016 +0.00109
L Sideband subtracted : i | coum2 97224004 x 1.246e+003
~ —L : mean2 0.9818 £ 0.0001
B T sigma2 0.01596 + 0.00009
15000 [— ot p7 248.4 +17.7
L ] ps -6771+244.0
- p9 5.3256+004 + 1.816+003
- i i} | pl0 0 + 1.000e+000
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Mean = 0.9854
Sigma =0.0236
Elasticity Cut: 4 sigma, 0.891~1.0798
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T° Froguction Angie ©: [U.Us, D.1U]

. = Production Angle 6: [0.08, 0.10] from empty target runs x¥ Production Angle 8: [0.08, 0.10] production - empty
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7° Production Angle 6: [0.00, 0.10] from sidebands n® Production Angle 8: [0.08, 0.10] sidebands - empty
shil 0 20 Production Angle ©: [0.08, 0.10] from sidebands for emply target runs fshi 4
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n° Production Angle 6: [0.08, 0.10] production with sidebands subtracted

hif 4

L Entries 1981

L Mean 0.1177

- RMS 0.02082
200 L ¥2/ ndf 63.33 /81

L countt 764.7 + 3845

L meant 0.1352 £ 0.0002

L sigmat 0.001619 + 0.000286
150 — count2 1344 +385.5

L mean2 0.1346 + 0.0003

L sigma2 0.003061+ 0.000350

L p7 5.062 + 0.981

L p8 -1.798e-005 + 8.317e+001
100— p9 1.527e+004 + 1.153e+004

B } p10 -2.156e+005 * 3.877e+005
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Procedure:

In time: hl = n°- empty
Out of time: h2 = n®- empty
In time — Out of time: hl-h2



i yield

7% Photoproduction Yield
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7% Production Angle, 6 (degrees)



Inelastic m°

7° Production Angle 6: [0.00, 0.10]

_ h2 0
C Entries 40
4000 — :"F Mean 0.9893
c o RMS 0.01884
3500 — ? | 32 [ ndf 101.9/19
= {1 countt 3724+ 1452
3000 — [ meant 0.9564 + 0.0042
= ; JT sigmaf 0.01142 £ 0.00214
2500 } F x count2 1.575e+004 + 1.905e+002
= (: mean2 0.9922 £ 0.0003
2000 ; .T | sigma2 0.01536 + 0.00017
E H ’\ p7 11.55+ 1.07
= { \ p8 -1.066-006 + 8.866+000
1500 ; L p9 9.568¢-012 + 7.633e+001
E &i pi0 -503.6 = 117.0
1000 — ‘
E \
500 — JY
N S M
: 1 | 1 ‘ L1l ‘ I I | ‘ I I ‘ L1 | L1
0 0.85 0.9 1.1 1.2
7° Production Angle 6: [1.30, 1.40]
h2_13
4000 — Entries 40
C Mean 0.9574
3500 RMS 0.05926
r %2/ ndf 99.26/19
3000 — countt 3395 +303.0
C mean1 0.9617 £ 0.0022
2500 — sigmat 0.02381 £ 0.00073
E count2 1.336e+004 £ 3.258e+002
2000 — mean2 0.9932 + 0.0002
- sigma2 0.01487 + 0.00017
1500 — p7 2.738 £ 0.544
r p8 -1.337¢-008 + 1.355e+000
r P9 9.8026-007 + 2.617e+001
1000 - p10 -1.595e+004 + 3.998+002
500 =+
o e —— o
C ‘ | | ‘ I | ‘ I I
08 1.1 1.15 1.2

7° Production Angle 8: [0.60, 0.70]

h2_6
~ Entries 40
2500 — Mean 0.9599
r K RMS 0.05837
C ! x2/ ndf 109.2/19
2000 — i countt 1132+ 392.4
L \ meani 0.9589 + 0.0050
r + sigma1 0.01481+ 0.00233
1500 — count2 9357 +395.1
C mean2 0.9913 £ 0.0007
L sigma2 0.01506 + 0.00035
1000 — p7 8.79 +1.07
= p8 -1.569¢-008 + 2.463e+001
L p9 4.08e-006 + 3.54e+002
= p10 -1.052e+004 + 3.113e+002
500 —
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7° Production Angle 6: [2.00, 2.10]
h2_20
~ Entries 40
1400 - Mean 0.9412
C RMS 0.0661
1200 — %2/ ndf 48.11/19
= count1 1937 +188.5
1000 — mean1 0.9518 +0.0204
C sigma 0.02894 +0.00181
= count2 5129 +202.8
800 — mean2 0.9912 + 0.0005
r sigma2 0.01635 + 0.00037
600 | — p7 8.534 + 1.045
L p8 -1.012e-007 + 9.886e+000
4 po 2.3e-005 £ 1.7e+002
% i p10 1.456+004 £ 5.562+002
200 —
00— = e
C |1 Il ‘ | I ‘ Il L1 1
0.8 1.1 1.15 12




Inelastic m°

—

n° Inelastic.Background,Yield (per 0.1 °)
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70 Yield Inelastic Background

background
Entries 30
Mean 1.48
+ + RMS 0.6752
%2 / ndf 487.3/25
+ p0 192 +£17.0
+ + pl 1026 + 102.4
p2 1034 + 150.0
p3 -930.2 + 76.4
p4 156.9+ 12,5
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n° Production Angle, 6 (degrees)




7° Photoproduction Yield

yield
%2500 _J[ Entries 150
o ~ Mean 1.162
g 4 RMS 0.6492
0000 — %2/ ndf 487.3/25
s L ++++FH+H+ By PO 38.39 +17.03
= [, T pi 205.3 + 102.4
B " iy p2 206.7 + 150.0
1500 [t~ o fy | p3 186 + 76.4
-4 # s | p4 31.38 + 12.53
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0 Production Angle, 8 (degrees)



After removing inelastic ¥

7 Photoproduction Corrected Yield

&~ T cyield
S Entries 150
g Mean  1.076
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0 Production Angle, © (degrees)



