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Trigger and Run Conditions

@ Process studied
e p—e KA

o Trigger Selection:
» 1 e~ anywhere (maximum acceptance but not realistic)
1 e™ in FT (excessive high rate)
1 e~ in CLAS (Outbending: Q% > ~ 1 GeV?)
le inCLASorle  inFT + 1fwd (6hag < 30°) hadron (p or KT)
1e inCLASor1le™ in FT 4 2 fwd hadrons (p and KT)
le  inCLASorle inFT + 1had (p/Kt/7~) anywhere (fwd + ctl)
@ Run Conditions:
> Epeam = 6.4 GeV, Torus Current = 100 % (Outbending, -3375 A),
Solenoid = 60 %.
> Epeam = 6.4 GeV, Torus Current = -100 % (Inbending, 3375 A),
Solenoid = 60 %.
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Generated Angular Correlations
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Generated and Reconstructed Particles
Trigger: 1 e~ anywhere, Fiducial Cuts applied

Generated e, Entries: 35082

phi, deg

theta, deg
Generated p, Entries: 35082

phi. deg

60 80 100 120
theta, deg

Generated pim, Entries: 35082

140

160

180

phi, deg

phi, deg

phi,deg

Loy,
80 100 120

theta, deg

160

Generated k. Entries: 35082

phi, deg

60 80 100
theta, deg

Annalisa D'Angelo, Lucilla Lanza

phi, deg

phi, deg

theta, deg
Reconstructed p, Entries: 6007

60 80 100 120 140 160
theta, deg

180

Reconstructed pim, Entries: 3219

|

60 80 100 120 140 160
theta, deg

Reconstructed k, Entries: 6460

180

140 160

80 100
theta, deg

180

e, L - ‘ ' ‘ 15
-_L'_ - 10

=0 s
e N ‘- ' N 0



Kinematics

Generated and Reconstructed 7~

pin-) vs B(n-}

pln-), Gev

8(n-), deg

Annalisa D'Angelo, Lucilla Lanza

pln-), Gev

pin-) vs B(n-}

30
8(n-), deg

&0

20

18

16

14

12

10



Kinematics

Reconstructed Electron Energy in FT

A pleFT) vs P
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Efficiency Curve
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Resolution
Trigger: 1 e~

Inclusive electron acceptance:
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Run Conditi

anywhere, Fiducial Cuts applied
FT: 47 % CLAS: 18 %

Negative Outbending Torus Current

_|Name hDeltaPe_FT| 2000 Name  hDeltaThetae FT| 5000 L Name hDeltaPhie_FT
Entries 16522 Entries 522 Entries
mean -0.006 fmean -0.002 | 2000 mean -0.051
sigma 0,047 10001 sigma 0,042 sigma 0,521
1000 -
N . A ’ A
0,20 -0,20 0.00 0,20 -6 -4 -2 o 2 a 6
a P(err) Gev £ B(eFT), deg A g(eFT), deg
Name hDeltaPe_CLAS Name hDeltaThetae_CLAS | 2000 . Name  hDeltaPhie_CLAS
Entries 6178 | 40001 Entries 178 Entries 6178
mean -0,005 mean -0,023 mean -0,026
sigma 0,013| 2000 sigma 0,059 | 10001 sigma 0,282
fn— w1, 5 -
-0.20 0.20 - -2,0 -1.0 0.0 1.0 2,0 B -6 -4 -2 o 2 a 6
o P(ECLAS) Gev A B(eCLAS), deg A gleCLAs), deg
Name hDeltaPkappa | 15001 © |name  hDeltaThetakappa | 2000 . Name hDeltaPhiKappa
Entries 6460 L Entries 6460 Entries 6460
mean o.001| 1000 mean 0,015 mean 0,017
sigma 0.019 L sigma 0.325| 1000 sigma 65
- B
. s .
-0.20 0.20 20 10 00 10 20 3 -4 0 2 4 6
AP(k) Gev A6(k), deg Agtk). deg
' Name  hDeltaPProton ' Name  hDeltaThetaProton ' ! Name  hDeltaPhiProton
Entries 6007 Entries 6007 19001 Entries 6007
mean 0.003| sppf mean 0,052 mean -0,008
sigma 0.029 sigma 0.522|  sopl sigma 0.372
-0,20 0.20 - -2.0 0,0 2,0 6 -4 - 0 2 4 [3
AP(p) GEV A8(p), deg A g(p). deg
T 2000 T —— 7
Name  hDeltaPPim Name  hDeltaThetaPim i
i |Entries 3219 Entries 32 2000 -
mean 0.002| 1900} mean -1.063
sigma 0,009 sigma 2.631| 1900}
i _ L L )
-0,20 0.00 0,20 -80 -60 -40 -20 0 20 40 60 80 0 -80 -60 -40 -20 0 20 40 60 80
AP(N), GeV £6(n), deg £ g(n), deg
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MM Reconstruction

Trigger:

1e inFT (2.5° < 0, < 4.5°)

Inclusive electron acceptance: 47 %
Name hmM_kp| °OF H Name MM_kp_prot] SO Name  MM_kp_pim
250 Entries 3289 Entries 1586 Entries 5.
Mean 1124 Mean 0.140 Mean 0.943
RMS 0.044 RMS 0.049 RMS 0.049
140 y
40r 1
200 §
120 .
100 -
3o0r y
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100 7 60 4
401 1
50 — 101 1
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0 ! ! 0 ; ; ad ol th ; N
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MM(K*p), GeV MMIK*pi), GeV
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NegativelONtbendingRTorsICUTiEnt
Trigger: 1 e~ in CLAS (0.~ > 6.0°)
Inclusive electron acceptance: 18 %

Name  hMM_kp Name MM _kp_prot : ' Name  MM_kp_pim
Entries 3171 Entries 1377| 100 Entries 735
500 Mean 1,126 Mean 0,146 Mean 0.963
RMS 0.037 RMS 0.050 RMS 0.097
160
140 b
B80[ b
400 §
120 b
300} 1 100} Josor 1
B80[ b
200 } 401 1
60 y
a0 b
100 - 20F 1
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u f Pl i i oln M Ll o png o
1.00 110 1.20 130 0.0 0.10 0.20 0.30 0.80 1.00 120 1.40
MM(K+p), GeV/ MMIK*pi). GeV
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Resolution

Run Conditi

Trigger: 1 e~ anywhere, Fiducial Cuts applied
Inclusive electron acceptance:
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Negative Inbending Torus Current

FT: 47% CLAS: 6%

' " [Name hDeltaPe_FT| 20001 i Name hDeltaThetas_FT| 3000 | ! ' Name hDeltaPhie_FT
Entries. 16082 Entries. 6082 Entries. 082
mean -0.006 L fmean 0.002| 2000 mean 0.049
sigma 0.045| 1000 sigma 0,042 sigma 0,529
N .
0 0
0,20 0,00 0,20 0,20 0,00 0,20 -6 -4 -2 o 2 a 6
A P(eFT), GeV' A B(eFT), deg A g(eFT), deg
Wame hDeltape_cias| 2000[ Name hDeltaThetae_clas| 1000F i Name hDeltaPhie_CLAS
Entries 2163 Entries 2163 Entries 2163
mean 0,087 L mean 0,032 L mean 0,040
sigma or1| 1000 sigma 0.052| 5% sigma 0.193
[ - ) =
0.20 0.1 0.20 -2,0 -1.0 0.0 1.0 2,0 3. -6 -4 -2 ] a 6
A P(eCLAS), GeV AB(eCLAS), deg A glecLas), deg
Name hDeltaPkappa | 1500 © [name  hDeltaThetakappa | 2000 : Name hDeltaPhiKappa
Entries 6635 Entries 6635 Entries 6635
mean -0,002| 10001 mean 0,003 L mean 0,007
sigma 0.014 sigma 0.288| 1000 sigma 0.299
b I e N _t
. . N
0.20 0.00 020 20 10 00 10 20 3, 0 2 4 6
APIK), GeV £8(k), deg Aglk). deg
' Name hDeltaPProton | 1000 ! Name hDeltaThetaProton [ ' ! Name  hDeltaPhiProton
Entries 6453 Entries 6453| 1000 Entries 6453
mean -0,005 L mean 0,015 mean 0,013
sigma 0.020| 500 sigma 0.406| soof sigma 0.584
-0.20 0.00 020 - 2.0 0,0 2,0 6 4 2 o 2 4 [3
BP(p), Gev £8(p), deg Agip). deg
j Name hDeltaprim| 2°°CF T T T 7 Tname hpeltaThetabim| S°O°F T T T ﬂ Name  hDeltaPhiPim
Entries 3206 Entries 206 2000 - Entries 3206
mean 0.002| ool mean 1145 mean 0.069
sigma 0,008 sigma 2.503| 00l sigma 1,635
. . - L . | 0 PRI 1| S S
0.20 0.00 0,20 -80 -60 -40 -20 0O 20 40 60 80 -80 -60 -40 -20 O 20 40 60 80
AP(), Gev £ 0(n), deg 2 9(n), deg
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MM Reconstruction
Trigger: 1 e” in FT (2.5° < #,- < 4.5°)
Inclusive electron acceptance: 47%

Name  hMM_kp ! ! Name MM _kp_prot| 100F : Name MM _kp_pim
Entries 5407 Entries 2783 Entries 1070
Mean  1126| psg| Mean 0.144 Mean 0.949
RMS 0.043 RMS 0.053 RMS 0.048
400 R
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Nz bl vans Ciian:
Trigger: 1 e~ in CLAS (0.~ > 6.0°)

Inclusive electron acceptance: 6%

Name  hMM_kp Name MM _kp_prot : ' Name  MM_kp_pim
Entries 1228 Entries 754 60~ Entries 325
Mean 1,125 Mean 0,144 Mean 0.947
RMS 0.037 RMS 0.046 RMS 0.056
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Acceptance Table

Negative Negative
Trigger Outbending | Inbending
le” FT 47% 47%
1 e~ CLAS 18% 6%
1 e~ anywhere 65% 54%
1e” FT + 1 fwd had 7% 16%
le” FT + 1ctl had 12% 19%
1le” FT 4+ 2 fwd had 0 1%
1e” CLAS /1 e” FT + 1 forward had 25% 22%
1e  CLAS /1 e  FT + 1 had (ctl or fwd) | 32% 31%

Where:
1 fwd had= 1 forward hadron (p / KT / 77)
1 ctl had= 1 central hadron (p / KT / 77)
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Acceptance Table

Acceptance for 1 e~ CLAS /1 e~ FT + 1 had anywhere,
Negative Outbending

Acceptance for 1 e~ CLAS /1 e~ FT + 1 had:

Trigger pKT™ [ pr~ | 7K™ [ pr K" | 1 had
1 e CLAS/1e” FT + 1 fwd had 7.7% | 3.1% | 3.6% 1.3% 23%
1 e~ CLAS/1e” FT + 1 ctl had 8.4% | 3.6% | 4.0% 1.4% 28%
1e CLAS/1e” FT + 1 had (ctl/fwd) | 8.5% | 3.6% | 4.0% | 1.4% | 30%

Where:
1 fwd had= 1 forward hadron (p / KT / 77)
1 ctl had= 1 central hadron (p / KT / 77)
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Distinguish X from A

Distinguish & from A: Negative Outbending
Trigger: 1 e~ FT

A0 .. 1115683 & 0.006 MeV  ¥0__: 1102642 + 0.024 MeV

mass*

100 Name  MM_kp: L gen 35082 5_gen 32059
Entres 7296
Mean 1164
005
Sum_of_2_Lorentzians
0.081
0 1113
300
250 0037

hMM_kp_lam
5280
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Distinguish X from A

Distinguish & from A: Negative Outbending
Trigger: 1 e~ CLAS

A i 1115,683 + 0.006 MeV Y0 o1 1192.642 4+ 0.024 MeV

mass* mass-*
Name MM kp: L_gen 35082 5_gen 32059
Entries 5037
500 Mean 1153
RMS 0,04
"\ Name: Sum_of_2_Lorentzians
| po 0053
o pL 1119
1 p2 0011
p3 0055
pa 1196
400 0015
C/ndf 2474

X 108,842

0030
hMM_kp_lam
5171
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Distinguish & from A: Negative Outbending

Trigger: 1 e~ anywhere

A i 1115,683 + 0.006 MeV Y0 o1 1192.642 4+ 0.024 MeV

mass* mass*

800 y Name MM _kp: L_gen 35082 S_gen 32059
Entries 12333
Mean 1159

RMS 0,05
Name: Sum_of 2_Lorentzians
p0 0156
o Pl 1118
p2 0,016

p3 0338

pd 1194

-0,025

600 nd 5,314
X 233810

Name M kp_sig

Entries 5875

Mean 1198

500 s 0,035
HMM_kp_lam

450

1125

115
MMIK?), GeV.
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Trigger:
le™ inCLAS (6, > 6.0°) orle inFT (2.5° < 0, < 4.5°) + 1 fwd hadron (p or KT or 77)

A0 . 1115,683 & 0.006 MeV 50 0 1192.642 + 0.024 MeV

mass* mass*

700 I . B T Name MM_kp: L_gen 35082 S_gen 32059
Entries 9937

115
MMIK*), GeV.

Fitting function: sum of 2 Lorentzians
Po + P3
(x=p1)2+p3  (x—pa)?+ P}

f(x) =
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Dist h % from A

Trigger:
le™ inCLAS (6, > 6.0°) orle inFT (2.5° < 0, < 4.5°) + 1 hadron (p or K™ or 77)

A0 . 1115,683 & 0.006 MeV 50 .+ 1192.642 + 0.024 MeV

mass* mass*

800 j i T ! Name MM kp: L_gen 35082 5_gen 32059
Enries 12333

115
MMIK*), GeV.

Fitting function: sum of 2 Lorentzians
Po + P3
(x=p1)2+p3  (x—pa)?+ P}

f(x) =
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Distinguish X from A

Conclusions

Evidences from simulations:

@ Electrons reconstructed from CLAS present a better resolution, but
low acceptance.

@ On the contrary, electrons from FT are reconstructed with worse
energy resolution but with higher statistics.

@ Using a trigger with 1 e~ in CLAS or 1 e~ in FT + 1 forward hadron
(p/K™) the global acceptance is lower than 25%.

o Adding the trigger from the central detector 1 e~ in CLAS or 1 e™ in
FT + 1 central hadron (p/K™ /7™ the statistics increases by a factor
1.3
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