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Multi-P1D Triggering

 Combined electron and Wiser pions

* Clusters are generated within 30 ns trigger
windows

- 6+1 and 2+1 clusters

* Trigger condition applied based on cluster
thresholds generated from DIS signals

- Radial dependence cluster threshold
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Single Trigger Window Examples

| GEM Hit Map (Before Trigger)
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| ECAL Blocks Hit Time (6+1 Clust. Trig.) |

| ECAL Blocks Hit Map (6+1 Clust. Trig.) |

| ECAL Blocks Hit Map (2+1 Clust. Trig.) |
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pi-: GEM [-151.41,175.74] cm, pf = 2.37 GeV, ECAL [0.00,0.00] cm, Edep = 13.25 MeV
pi-: GEM [-121.01,62.23] cm, pf = 4.38 GeV, ECAL [-158.00,15.00] cm, Edep = 528.86 MeV

Bkg e+-: GEM [-155.55,-60.42] cm, pf = 4.29 GeV, ECAL [-158.00,-61.00] cm, Edep = 716.78 MeV



Single Trigger Window Examples

| GEM Hit Map (Before Trigger)

| ECAL Blocks Hit Map (6+1 Clust. Trig.) |
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| ECAL Blocks Hit Time (6+1 Clust. Trig.) |
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| ECAL Blocks Hit Map (2+1 Clust. Trig.) |
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pi-: GEM [-179.60,-90.55] cm, pf = 1.93 GeV, ECAL [0.00,0.00] cm, Edep = 47.67 MeV

DIS-e: GEM [-67.72,129.21] cm, pf = 4.23 GeV, ECAL [-64.00,145.00] cm, Edep = 694.00 MeV

pi-: GEM [79.48,-94.55] cm, pf = 4.65 GeV, ECAL [-17.00,-207.00] cm, Edep = 522.04 MeV



Trigger Multiplicity In Sectors

Octant Level 6+1 Trigger Multiplicity

Octant Level 2+1 Trigger Multiplicity
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« This shows how many sectors have triggered in a 30 ns trigger window where
there are electrons and pions incident on the ECAL.

« Majority of the time there will only be single octant trigger but in few instances
here can be as much as 2,3,4, qr 5 sectors triggered.
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DIS Trigger Window
Cluster Distribution
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* The left plot shows DIS cluster distribution within a 30 ns trigger window

 The middle plot shows DIS 6+1 triggered cluster distribution within an 30
ns trigger window

« The right plot shows DIS 2+1 triggered cluster distribution within an 30
11288 1kigger window
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Background (7t-) In DIS Trigger Windows
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» The left plot shows pion cluster distribution within an 30 ns trigger window
and as you can see most of the time there is only one pion in the 30 ns
trigger window but in few instances there can be two

 The middle plot shows pion 6+1 triggered cluster distribution within an 30
ns trigger window when there is a DIS track.
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Energy Resolution : Shower

 |nput flat distribution : electrons

* Use ecal cluster energy and input momentum
to get

- Energy Resolution



Input Flat Distribution
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Edep Cluster Energy Calibration

Pf vs. ECAL Shower Total Edep |
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Momentum (edep) over P_Ratio
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Momentum (edep) over P, Ratio
* Get the spread in edep over Pf ratio in inciden

energy bins

* Energy resolution based on total energy deposit
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Momentum (edep) over P_Ratio : 6+
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Momentum (edep) over Pf Ratio : 2+1

2+1 Edep over Pf Ratio
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Shower Energy Resolution

ECAL Total Energy Resolution VS p

0.016

0.015

0.014

(=]
o8
—
a3

luti

(=]
Bso
h

Fnergy

0.01

0.009

0.008

: ¥ ndf 6.433/8

B po -0.001548 + 0.001357

- p1 0.02278 + 0.0004287

l_llIII|IIII|IIII|IIII|IIII|
2 3 4 5 6 T

Momentum (GeV/c)

ECAL 6+1 Energy Resolution VS p

0.021

0.02

0.019

o@tion
o
IIII|IIII|IIII|IIIIIIIII|IIII|IIII|IIII

Ener@; res
"‘4

e
(=]
—
o

0.015

0.014

0.013

2! ndf 34.58/8
% po 0.01081 + 0.0005828
pi 0.02499  0.001017

%

2 3 4 5 6 7
Momentum (GeV/c)

ECAL 2+1 Energy Resolution VS p

0.0305

0.03

o
Energ;@esolution g
B &

:

0.028

32/ ndf 31.02/8
po 0.02855 = 0.000282
p1 -0.009686 = 0.003088

2 3 4 5 6 T
Momentum (GeV/c)



Energy Resolution : Pre-Shower

 |nput flat distribution : electrons

* Use ecal cluster energy and input momentum
to get

- Energy Resolution



Edep Cluster Energy Calibration

Pf vs. ECAL Shower Total Edep

5

£00

a

@

200

1000
800
600
400
200

0

0

Entries 33740

Meanx 4491+ 7.839
Meany 82.33 + 0.2671
RMS x 1440

RMS y 49.06

1000 2000 3000 4000 5000 6000 7000 8000
Momentum (MeV)

Pf vs. ECAL Shower Total Edep |

120

100

60

40

20

33740
Mean 4481 + T.838
Meany 8239 + 0.2666
RS 1440
RMS y 48.07
43¢ ndt 083.26 1 61
PO arTs to0m
Pl 0009927 + 0.000169

0

1000 2000 3000 4000 5000 6000 7000 8000
Momentum (MeV)

Pf

vs. ECAL Shower 6+1 Edep

600

400

200

QQ

Entries 33740
Meanx 4431 + 7.838
Meany 77.02 +0.2539

AMS x 1440

AMS y 46.64

1000 2000 3000 4000 5000 6000 7000 8000
Momentum (MeV)

Pf

vs. ECAL Shower 6+1 Edep |

100

60

40

20

II$II

23740
Mean 4401 + 7.830
Meany 774 £ 02534
RMS 1440
RMS y 46.55
PREL: 89.59 / 61
po 3402 + 067
2} 0.008582 + 0000160

0

1000 2000 3000 4000 5000 6000 7000 8000
Momentum (MeV)

Pf vs. ECAL Shower 2+1 Edep |

600

400

200

0

0

Entries 33740

Mean x 4491 + 7.839
Meany 70.78 + 0.2358

RMS x 1440

RMS y 433

1000 2000 3000 4000 5000 6000 7000 8000
Momentum (MeV)

Pfvs. ECAL Shower 2+1 Edep |

100

60

40

20—

33740
Mean 4401 + T.B30
Mean y T0.83 + 0.2352
RMS 1440
RMS y 432
321 ndi 9189/ &1
p0 3154 + 062
p1 0008738  + 0.000148

%

1000 2000 3000 4000 5000 6000 7000 8000
Momentum (MeV)



Momentum (edep) over P_Ratio
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ECAL Total Energy Resolution VS p
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Edep Cluster Energy Calibration

Use the calibration curves to reconstruct the
iIncident momentum (P,) from ECAL cluster energy

deposit

Momentum (incident) —~ Momentum (edep)



Single Trigger Window Examples

| GEM Hit Map (Before Trigger)

| ECAL Blocks Hit Map (6+1 Clust. Trig.) |

| ECAL Blocks Hit Map (2+1 Clust. Trig.) |
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DIS-e: GEM [35.90,-143.73] cm, pf = 2.04 GeV, ECAL [30.00,-158.00] cm, Edep = 557.47 MeV

<L
T T 1711

edep(MeV),

2
|

10
11/2

pi-: GEM [123.34,27.81] cm, pf = 2.64 GeV, ECAL [30.00,-158.00] cm, Edep = 144.68 MeV
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Single Trigger Window Examples

| GEM Hit Map (Before Trigger)

| ECAL Blocks Hit Map (6+1 Clust. Trig.) |

| ECAL Blocks Hit Map (2+1 Clust. Trig.) |
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pi-: GEM [-151.41,175.74] cm, pf = 2.37 GeV, ECAL [0.00,0.00] cm, Edep = 13.25 MeV
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2
|
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pi-: GEM [-121.01,62.23] cm, pf = 4.38 GeV, ECAL [-158.00,15.00] cm, Edep = 528.86 MeV

Bkg e+-: GEM [-155.55,-60.42] cm, pf = 4.29 GeV, ECAL [-158.00,-61.00] cm, Edep = 716.78 MeV
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Single Trigger Window Examples

| GEM Hit Map (Before Trigger)

| ECAL Blocks Hit Map (6+1 Clust. Trig.) |
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| ECAL Blocks Hit Map (2+1 Clust. Trig.) |
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pi-: GEM [-179.60,-90.55] cm, pf = 1.93 GeV, ECAL [0.00,0.00] cm, Edep = 47.67 MeV

DIS-e: GEM [-67.72,129.21] cm, pf = 4.23 GeV, ECAL [-64.00,145.00] cm, Edep = 694.00 MeV

pi-: GEM [79.48,-94.55] cm, pf = 4.65 GeV, ECAL [-17.00,-207.00] cm, Edep = 522.04 MeV
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Triggering on Electron+Pion

| Electron Momentum (Total) |
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