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 Motivation & Introduction

— Cross section & Event geometry
— |ILD DHCAL geometry

Calorimeter for IL

« DHCAL occupancy with e'e” — qfevents at Z
threshold (GigaZ)

 DHCAL occupancy with minimal bias events at
500GeV (Nominal Beam Parameter)
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(m_m_eter for IL MOtivation

« Estimate the requirement on the DAQ
system: for each second (beam bunch
crossing/ train),

— How many DHCAL cells/Asics are hit?
— Hits spatial distribution?

 Beam parameter:
— Giga Z: sqrt(s)=91.2GeV, 1033cm-—2s
— Nominal: sqgrt(s)=500GeV, 2*103*cm-2s-"
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Calorimeter for IL
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UALI8D X section/event rate L “L_

Calorsmeter for IL

Giga Z: Nominal:
91.2GeV, 1033cm-2s- 500GeV, 2*10%4cm~?s™
e+e-9qq 3.0x107 (fb) 7.9x103 (fb)
30evt/s ~ 6evt/train 0.16evt/s ~0.032evt/train
MC Statistic 75 .5k
Minimal bias 1.0x107 (fb) 3.3x107 (fb)
LO: VMD*VMD 6.6x10° (fb) 2.2 x107 (fb)
10evt/s ~ 2evt/train 660evt/s ~ 132evt/train
6.6evt/s ~1.3evt/train 440evt/s ~ 88evt/train
MC Statistic 9.5k

Simulation; Mokka v06-07,
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Calorimeter for ILC

« Barrel region: 8 staves,
5 modules, 48 layers.

1 DIF for each module each
layer, thus totally 1920 DIFs

* Ring: 2x4 staves, 6 layers

 Endcap: 2x4 staves, 48 layers

* Cell size ~1cmx1cm. Each
asic is response for 8x8=64
cells. (unless locate at the
edge)
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| Longitudinal Profile on Barrel |
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e'e” > qQq

Expected N
Per Event
Barrel: 124.6
Endcap: 77.8
Ring: 4.5

Asic
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| Number of Hits per Asic Vs Layer Number |
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Asic Occupancy for Layer 0 in the Barrel | 7554k e"e” — (Q
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Asic Occupancy per layer in Barrel Region (PerEvent), | direction
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Asic Occupancy per layer in Barrel Region (PerEvent, sum over on ¢ direction in one Stave)
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Gap between Modules: Each module has 90 (=11*8+2) cells in 0 direction 11



Expected Number of Actived Asics Per DIF (Barrel)

Num of Actived Asics Per Stave Vs Layer Number (Barrel, PerEvent)
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e’e” — g Hit Asics in the Endcap/Ring (first layer)

Asic Occupancy for Layer 0 in the EndCap, Z+ I | Asic Occupancy for Layer 0 in the EndCap, Z+ I Asic Occupancy for Layer 0 in the Ring, 2+ [ Asic Occupancy for Layer 0 in the Ring, Z+|
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Hottest Asic: 0.002 times/evt ~ 0.06 times/s

0.0032 hits/evt ~ 0.1 times/s
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Expected number of hits per event Vs (stave&layer) in the

Endcap/Ring.
Num of Actived Cells Per Stave Per Layer (EndCap, PerEvent) Num of Actived Asic Per Stave Per Layer (Ring, PerEvent)
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Calo

rimeter for IL

Efficiency drop in

Ring region --

space between
Ring, Barrel/Endcap

Polar angle distribution of Hits for qq event at Z Threshold
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Minimal bias: energetic final state hadrons dominant in forward region

Polar ay@\e and Energy distribution of final state hadrons (gamma-hadron e/e>l\t] |
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Longitudinal Profile in Barrel, Gamma QQ event, Nominal Beam
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Expected number of hit Asics per DIF

Num of Actived Asics Per Module Per Layer for Gamma Q event, Nominal Beam
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Minimal bias evts: Hit Asics in the Endcap/Ring (first layer)

| Asic Occupancy for Layer 0in the EndCap, Z+ I | Asic Occupancy for Layer 0 in the EndCap, Z+ | ‘ Asic Occupancy for Layer 0 in the Barrel I

-_;-lD = 4
I12ﬂ

35

i

23

Asic_|+StaveNum*50

0

13

10

3

0

-3
|
|As\c Occupancy for Layer 0 in the Ring, Z+I |Asic Occupancy for Layer 0 in the Ring Z+I

Asic Occupancy for Layer 0in the EndCap, Z+ I 24 = 2
E 1.8 k" 18
= 0 1.6 E 18
E - . wi I = - " 1.4
5 E =" 12 255_ | 12

- e 1 m;— -. L™ 1
E = B sE [y 08
A0 E"™ & E =0 - 13

E= = o

E 4 E 0.4
45 E 2 Iz L} -: o2

R TR R R R %" 3 T 0

-20

Occupancy for Layer 0 in the Ring, Z+I
]

Asic Occupancy for Layer 0 in the Ring Z+I
>

T E
25 1.8 st .
1.6 -IDE—
1.4 E
-0 1.2 "52_ i
:n;— - 15
-3 t sE |
X3 F
30
- IIIIIIIIIlIIIIlIIIIlIIIIIIIIlIIIIlIIII IIII|IIII|IIIIIIII|IIII|IIII|IIIIIIIII + E_ 0.5
g A5 4 STTE e T s e s e Y &
B [ N M-

22/01/2009 Hottest Asic:  0.006 (times actived)/evt ~ 4 times/s g
0.007 hits/evt ~ 4.6 hits/s



Expected number of Asics per event Vs (stave&layer) in the

endcap/ring.

Num of Actived Asics Per Stave Per Layer for Gamma Q event, EndCap, Nominal Beam

Num of Actived Asic Per Stave Per Layer (Ring, PerEvent)
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UALICD Summary LHL
Calorimeter for IL
Barrel| Barrel |EndCap |EndCap Ring | Ring
Nhits Nasic Nhits Nasic
ete'=>qq 117.8 77.8 6.7 4.5
GigaZ,30evt/< 3.9k/s 2.3k/s 201/s 135/s
. 0.1/s 0.06/s | 0.036/s | 0.02/s
Minimal bias | 0.78 0.64 20.2 17.0 0.038 | 0.033
GigaZ,10evt/s | 7.8/s 6.4/s 202/s 170/s 0.38/s | 0.33/s
0.06/

Minimal bias | 1.06 0.91 29.7 0.05
Nominal | 700/s | 600/s | 19.6k/s 33/s
660evt/s 4 6/s

Black: expected N,,./N_. per event;
Blue: expected N, /N per second;
220012009 Red: N, ./N... per second on the hottest Asic 21
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Ca];;rimeter for IL P rO b I e m S

« Grid Mokka data missing...
— Whole file missing;

— Files with 500GeV beam energy incomplete: 350 of 500 event
simulated...

« Strange peak in energy spectrum

* More details about Pt cut & Beam condition implementation for
minimal bias events in PYTHIA
(I believer the beam parameters will greatly affect the density/energy
spectrum of BS photons, thus affect the final X section of the
minimal bias events...but yet not find the beam condition description
in PYTHIA);
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Energy spectrum per hit for gqgbar event at Z Threshold
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Minimal bias: energetic final state hadrons dominant in forward region

Polar angle of final state hadrons (gamma-hadron event)
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Hits Polar Angle Distribution of GammaQ event, Nominal Beam
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NMum of Actived Cells Per Stave Per Layer (EndCap, PerEvent)
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Sum on 8 staves

Asic Occupancy per layer in Barrel Region (PerEvent), J direction
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PDF of Expected Hits Per Event, Gamma Q event | | N_ZThr | PDF of Expected Hits Per Event, Gamma Q event N_ZThr
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