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ENERGY RESOLUTION

looked at clustered energy: sum of energy of hits in the calorimeter in a cone of 0.
radian in theta/phi around the generator level pion

Energy resolution:%, where E is the true energy (energy of the pion from the pion
gun), and o is the standard deviation of the Gaussian fit to (clustered energy — true
energy)

studied single pion gun samples with pions with energy 10GeV and 1000GeV and
momentum along one direction, with vl and vOA geometries, recoBIB
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PION GUN WITH VOA GEOMETRY
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Number of Events

PION GUN WITH VOA GEOMETRY

Reconstructed Energy - Generator Energy Ys=10 TeV
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PION GUN WITH VI GEOMETRY
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PION GUN WITH VI GEOMETRY
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OBSERVATIONS

pion gun momentum along y direction,and ECALEndcap and HCALEndcap does not
contribute to clustered energy as expected

the main contribution to total clustered energy is from hits to the ECALBarrel in the
|0GeV case, and from hits to the HCALBarrel in the 1000GeV case

contribution from 10GeV pion gun does not seem significant compared to the
background, contribution from 1000GeV pion gun is significant

|000GeV case has better resolution than 10GeV case

clustered energy lower for vOA geometry than that for vl geometry for both the 10GeV
and 1000GeV case (because selonoid is placed in from of ECAL?)

polar and azimuthal distribution of hit energy in calorimeter is not uniform (probably due
to BIB)
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NEXT STEPS

examine pion gun samples with uniform energy / momentum angle
distribution

examine di-jet pion gun samples
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VI GEOMETRY DETAILS
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1000GEV PION GUN (SANITY CHECK)

Azimuthal Angle of Generator Pion End Point Vs=10TeV
10002 ' ' ' - 4
B oienoid = O 1| ]
800/ —— MuCollvi N
600— —
400 —
200 —
L1 L 1 1 | ]
0 -3 -2 -1 0 1 2 3

Azimuthal Angle (radians)
ECAL Endcap Clustered Energy Ys =10 TeV

2 T T T T T T T T T
E’ 1000: N
w Buo anaid = 5 T -
S I ]
9] I -
£ 800 I MuColl_v1 ]

=1
3 i
600N —
400 —
200H —
ol l L L | | L I | L ]
0 200 400 600 800 1000 1200 1400 1600 1800 2000

Energy [GeV]

Number of Events

Number of Events

Polar Angle of Generator Pion End Point Ys =10 TeV

F I I | T I T
500— B -

- solenoid = 5 T A
4001~ —— MuColl_v1 7
300— -
200 —
100[— —

0 L | | | | | [
0 0.5 1 1.5 2 2.5 3
Polar Angle (radians)
HCAL Endcap Clustered Energy Vs=10TeV
1000k T T T T T T T T T ]
I —— ]
800y —— MuColl_v1 ]

600 —

400 —

200 —

ol | | | | | | | I
200 400 600 800 1000 1200 1400 1600 1800 2000

0

Energy [GeV]

pion endpoint at polar
angle ~ pi/2 and azimuthal
angle ~ pi/2

no contribution to
clustered energy from the
endcaps



Number of Events

Number of Events

1000GEV PION GUN
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10GEV PION GUN (QUICK LOOK AT CALORIMETER HITS)
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10GEV PION GUN (QUICK LOOK AT CALORIMETER HITS)
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10GEV PION GUN (QUICK LOOK AT CALORIMETER HITS)
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1000GEV PION GUN (QUICK LOOK AT CALORIMETER HITS)
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1000GEV PION GUN (QUICK LOOK AT CALORIMETER HITS)
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1000GEV PION GUN (QUICK LOOK AT CALORIMETER HITS)
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10GEV PION GUN, VOA GEOMETRY, RECOBIB
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10GEV PION GUN (CLUSTERED ENERGY)
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10GEV PION GUN (QUICK LOOK AT CALORIMETER HITS)
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10GEV PION GUN (QUICK LOOK AT CALORIMETER HITS)
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10GEV PION GUN (QUICK LOOK AT CALORIMETER HITS)

Individual Hit Azimuthal Angle in ECALBarrel Vs =10 TeV Individual Hit Azimuthal Angle in ECALEndcap Vs=10TeV
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1000GEV PION GUN, VOA GEOMETRY,

RECOBIB
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1000GEV PION GUN (CLUSTERED ENERGY)
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1000GEV PION GUN (QUICK LOOK AT CALORIMETER HITS)

«1p®  Individual Hit Energy in ECALBarrel Vs =10 TeV Individual Hit Energy in HCALBarrel Vs=10TeV
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1000GEV PION GUN (QUICK LOOK AT CALORIMETER HITS)

Total Hit Energy per Event in ECAlBarrel ¥s =10 TeV Total Hit Energy per Event in HCAIBarrel Vs=10TeV

L] F T T T 3 2 E I I ] I I I T ]

5 220 — 5 40: =

= E 3 > — - —

W agpf Bgtenoia = 5 T = w E Buotonaa =5 T 7
5 F B S = B
g 180 = 5 ¥BE 3
3 E —— MuColl_v0A 3 £ E —— MuColl_v0A =
3 160; = 2 302_ __
140 = E 1
E E 250 -
120f = E 3
100 = 20 E
80 — 15 3
605— E 10F =
40— — E HEE(AIL + A B
20— - SE =
oE | I 3 og—1i | | | | L —
0 500 1000 1500 2000 2500 3000 0 200 400 600 800 1000 1200 1400 1600 1800 2000

Energy [GeV] Energy [GeV]

Total Hit Energy per Event in ECAIEndcap Vs =10 TeV Total Hit Energy per Event in HCAIEndcap Vs=10TeV

w
% 1000 ] [ [ [ [ | I I *g' 1000 — T I I I [ [ I ]
L > N

[-'? Booienoa = 5 T w L Buotenoa JP T 4

5] o L

g L ] B goo— -

g 8oop L MuColl_vOA 7 £ —— Muffoll_v0A

=3 -

z - - z F B
600— ] 600— —
400— — 400
200 200— —

0 1 ! ! ! I l | I 0 ! | ] I I I
0 100 200 300 400 500 600 700 800 900 1000 0 100 200 300 400 500 600 700 800 900 1000

Energy [GeV] Energy[GeV]




1000GEV PION GUN (

QUICK LOOK AT CALORIMETER HITS)

Total Hit Energy
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BACKUP (FIT RESULTYS)

40 CALLS 203 TOTAL
ERROR MATRIX ACCURATE
FIRST

default TC

STA 40 CAL
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STEP
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Junjia Zhang
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