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Votivation

 Key reactions in hadron physics
* excite nucleon resonances
* test predictions of Regge theory

 Hall D data at JLab is a perfect sample



Data sample

* /volatile/halld/oftline_monitoring/
RunPeriod-2015-03/ver23/REST/

* Run 3185, 3179, and 3180

« Beam energy is less than 6 GeV



Pre-selection

Set_KinFitType(d_NoFit);

The Energy of the shower Egower > 0.1GeV
Set_MaxPhotonRFDeltaT(0.5*4.008)

PIDDeltaT

¢« 1.0SYS TOF At = (tror — trr) < 1.0ns

« 10.0 SYS_BCAL At = (tgcar — trr) < 10.0ns

« 10.0 SYS_FCAL At = (trcar, — trr) < 10.0ns



The Cuts In Selector

Cuts number Cuts conditions
No Cuts 1.912E+07
""""""""" Cutt (o, —&p) — 1800 <50  1087E+06
""""""""" Cu2  —0015<MM? <001  GA4T6E+04
""""""""" cus  ME<036  3881E+04
""""""""" cu4  p>025  3879E+04
""""""""" Cus  AT5<z<805r<1 37736404
""""""""" Cut6  UnusedEnergy < 0.08  3133E+04
""""""""" Cut?  MM(yp—pX)>0850r <07  3034E+04

Bishnu’s MC analysis
Simon’s multi-photon analysis
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The distributions without any cuts

Missing mass squared vs M| Missing energy vs M |

Missing mass for Xp vs MW

MM(yp->pX)

4001

3001

ME (GeV)

N
wn

dEdx (KeVicm)
N
o

15




Counts/(10MeV/c?)

Mean
RMS

Entries 1087145

0.2044
0.1607

caa o b beaa b b b b Lo v s Lua s

0

5000

Ggunts/(2QyeV?/c?)

0000

15000

10000

5000

Missing Energy with cut1 |A¢-180|<5.0

Ll Tl e Lo b by b a o

ME_cuti

Mean
RMS

Entries 1087145

2.256
1.358

5

ME GeV/c?

Missing Mass squared with cut1 |[A¢-180|<5.0
MMsq_cuti
(“’245000: Entries 1087145
= C Il Mean  0.1855
£10000— RMS  0.3978
& -
335000
"E .
3 C
&30000 —
25000 —
20000 —
15000
10000 —
5000
0_ IIIIIIIIII!IIIIIIIIIIIIlIIIIIIIIIII
-1 -08 06 -04 -02 0 02 04 06 08 1
MM? GeV/c®
Beam_Energy with cut1 |[A¢-180|<5.0
— Beam_Energy_cut1
2 = Entries 1087145
250001 Mean 3.531
o = RMS 1.203
40000 —
c —
3 =
5000
30000
25000
20000
15000
10000 —
5000 —
O:IIIIIIIIIIIIIIIIIIII[II|IIII|IIIIIIIII
0 1 2 3 4 5 6 8
Energy GeV

Counts/(Q.1)

1

Counts/(30MeV)

The distributions after cut

2 v Measured Invariant Mass with cut1 |A¢-180|<5.0

IM_2gamma_cut1

Unused_Energy with cut1 |A¢-180|<5.0

Unused_Energy_cut1

Entries 1087145

Mean 0.6796
RMS 0.6808
3
Energy GeV

9, - 0, with cutt [A¢-180]<5.0

4000

2000

0000

8000

6000

4000

2000

Delta_phi_cuti

Entries 1087145

2 — ¢p) — 180.0] < 5.0

U'l_"|]||Il"']"'l"']"'l"'ll

Mean 180
RMS 2.729
11 I 1

184 185




| with cut! [0-180|<5.0

Missing energy vs M

dEdx vs P, with cut1 |A¢-180|<5.0
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The distributions after cuts 1-2

Missing mass squared vs M_ with cut2 -0.015<missing mass squre<0.01
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The distributions after cuts 1-3
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The distributions after cuts 1-3
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The distributions after cuts 1-4
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The distributions after cuts 1-4
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The distributions after cuts 1-5
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The distributions after cuts 1-5

Missing mass squared vs MW with cutb vertex
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The distributions after cuts 1-6
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The distributions after cuts 1-6

Missing mass squared vs M-,-, with cuté unusedEnergy<0.08
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The distributions after cuts 1-7
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IM_2gamma_cut7

T T IIIIIII

T lIlIlI|

I NS NI NS W A R R R R

Entries 30344
Mean 0.1854
RMS 0.1481

0 01 02 03 04 05 06 07 08 09 1
M,, GeV/c?
Missing Energy with cut7
ME_cut7
- Entries 30344
800 Mean 0.05602
- AMS  0.1259
700
600
500 |—
400 -
300
200 —
100 &
0_1 1 I 11 11 I 11 1 1 I 1 11 1 l 11 11 l 11 1 1 I 1 11 1 I 1 1

ME GeV/c?

Missing Mass squared with cut7 omega cut

. MMsq_cut?
© 25007 Entries 30344
5 - Mean -0.0006965
2 - RMS  0.003774
2 L
S 2000 —
E —
= L
2
3 L
O L

1500 —

1000 —

500 —

L 1 1 1 1 1 l 1 1 1 1 I 1 1 1 1 I 1 1 1 1
—&015 -0.01 -0.005 0 0.005 0.01
MM? GeVi/c?
Beam_Energy with cut7 omega cut

— Beam_Energy_cut7
% = Entries 30344
g 4000 — Mean 2.186
o C RMS  0.9022
2} C
£ 3500
o -
© C

3000

2500 —

2000

1500

1000 |-

500 —

:lllllllllllllllllll IIlIIIlIIllI
0 5
Energy GeV

MM (vyp — pX) > 0.85 or

Unused_Energy with cut7

—~ Unused_Energy_cut?
3 - Entries 30344
g Mean 0
e RMS 0
=
S 10
Q
(&)
10°
10°
1 1 1 1 l 1 1 1 1 l 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1
0 0.5 1 1.5 2 25 3
Energy GeV
¢ - ¢ with cut7 omega cut
~ 1200 — A P Delta_phi_cut7
g = Entries 30344
1 - Mean 180.1
c - RMS 1.5
31000
(&) L
800 —
600 —

400

200

21




The distributions after cuts 1-7
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