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1/3 of Higgs events have 2jets : hadronic decays of bosons

The requirement from benchmark physics processes on
boson mass resolution(BMR) : 4%

Calorimeter cell size and number of readout layers should
be optimized in terms of BMR.
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— KLong is largest in number in neutral Hadrons
— KLong energy usually below 30 GeV 4
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« 40 layers
Absorber:20mm Fe
Scintillator:30 X 30 X 3mm3
« PCB:2mm
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* Reconstruction
— Arbor processor : connect hits into a
bush
— Bushconnect processor : connect
bushes into a cluster

— LICH processor : judge a cluster’s
particle ID, gives its four-momentum

— In vvH-gg event Higgs four-
momentum is sum of four-momentum

of all reconstructed particles
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* Boson mass resolution(BMR)

— Higgs Boson is reconstructed at different AHCAL Cell
Size from 10mm to 70mm

— Higgs BMR is fitted by crystal ball function

Mass_a

14001— . Mass_a 1400— Entries 85289
- rI\Enntr ies 3315:51 - Mean 126
- ean - Std Dev 6.193
- 1200— '
1200~ S;‘j r?sf" 117?-/‘;2 - 22/ ndf 211.2/120
N ’é 0.9762 + 0 0257 - a 1.148 + 0.021
1000(— | 00 907 1000[— n 100 +93.6
= | resolution  0.03606 + 0‘6002.8 L resolution  0.03769 + 0.00019
s00l_ | mean {E5.8+0.0 s00l mean 126.7 £ 0.0
~ | peak 1338 + 7.2 - peak 1331+£6.5
600 — 600—
400/— 400—
200— 200—
N | I | ] | ats 1 11 11 L1 1 1 L1 1 1 . | l 11 1 1 Lol IJJ | - ‘—-JL 1 1 1 | 11 1 1 | 11 1 1 Pl W | I l 1 1 1
%6 90 100 110 120 130 140 150 60 30 90 100 110 120 130 140 150 160
Mass_a (GeV) Mass_a (GeV)

BMR HCAL cell 10mm BMR HCAL cell 20mm



ell-size optimization © ¥&8#2 &4z

Mass_a
C Entries 83564 | 1400—
- Mean 126.7 - ___ Mass a
1200— Std Dev 6.356 _ | Entries 85306
- 2/ ndf 164/110 | 1290 | Mean 127.5
1000— a 1.101+ 0.023 = | Std Dev 6.55
C n 100 +96.8 | 1000 | *°/ndf 201.4/114
- resolution 0.03782 + 0.00021 -2 1.19+0.03
800— mean 1275+ 0.0 - | n 100 + 96.2
C peak 1280 + 6.4 800|— | resolution 0.03921+ 0.00021
- | mean 128.2 £ 0.0
8001 soo L_Peak 1262 +6.2
4001~ 400[—
200— 500 :_
%;IIILQIOILL'JO—O“ lolllléollllslolllll0 L.5L01I|160 %:||1|11||__1 |||||||||||||||I LIIII
1 11 1 1 14 1 1
120 130 140 150 160
BMR HCAL cell 30mm BMR HCAL cell 40mm "
- Mass_a - Mass_a
- Entries 85316 1200— | Entries 87041
1200 | Mean 128.2 ~ | Mean 128.8
= Std Dev 6.764 [ | Std Dev 7.002
1000— | x2/ndf 147.9/ 104 1000(— | x*/naf 166.2/109
- |a 1122+ 0.029 | a 1.18 £+ 0.03
C | n 100 £ 76.9 L |n 100 + 54.2
800(— | resolution  0.03989 + 0.00024 800— | resolution  0.04145 + 0.00023
| mean 128.9+0.0 L | mean 129.5+0.0
C B ak +6.
ool [ PeaK 1225+6.2 600l LP2 1200+ 6.0
400— 400—
200 200/—
%_IIJILIIIL]'- PR T T TN T T TN N A O T doag 1 D T e 1
0 % 10 10 120 130 40 150 160 % 90 100 110 120 130 140 150 160 8
Mass_a (GeV) Mass_a (GeV)

BMR HCAL cell 50mm BMR HCAL cell 60mm



) ¢B#ZLL %S

University of Science and Technology of China

30 mm is a appropriate choice, but
maybe 40 mm is also acceptable
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« AHCAL Cell Size

— Cell size is scanned from 10mm to 70mm, 30 mm is an
appropriate choice for AHCAL

 Number of AHCAL Readout Layers
— Readout Layer number ranges from 40 to 8 at 30mm CellSize

— Having only 20 readout layers by combining consecutive two
sampling layers in readout seems OK from initial full PFA
performance assessment.

11



