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Event size

» Left: Barcelona version; Right: latest

Table 12.3: Time windows for each subdetector and the event size calculation for both
Higgs and Z mode. The “Full Data” is from Figure 11.1. The data size per bunch is
derived by dividing the "Full Data™ by the collision frequency, with the Higgs mode
collision frequency being 1.34 MHz and the Z mode 12 MHz. The data size per event
is obtained after accounting for the impact of the time windows of each sub-detector on
individual events.

Vertex: Barcelona: average of first layer(hit rate much higher than other layers); latest: average of full 6 layers
TPC and ECAL: Barcelona: gap was not added; latest: add the gap(Higgs 63%, Z 9%)

HCAL.: Barcelona: average of the fired hit; latest: average of all the hit(most of the hits are note fired)

Table 12.3: Time windows for each subdetector and the event size calculation for hoth
Higes and Z mode. The "Full Diata™ is calculated by multiplying the Ave. Hit Rate, from
Table 3.6, 3.7 and 3.8, by the detector area, safety factor 1.5, and the bit width from Table
11.1. The data size per bunch is derived by dividing the "Full Data™ by the collision
frequency, with the Higgs mode collision frequency being 1.34 MHz and the Z mode
12 MHz. The data size per event is obtained after accounting for the impact of the time
windows of each sub-detector on individual events.

VIX ITK OTK TPC ECAL HCAL Muon  Total

¥IX ITK OTK TRC ECAL HCAL Mumm — Total

Time windows (ns) 223 53 53 34023 323 1023 123 Time windows (ns) 200 30 30 340000 300 130 1

Higgs mode Full Data(Gbps) 22200 164 790 527 14400 9758 <l 54734_9 : Higgs mode Full Data(Ghps) i_'_f.?f_?'_'_l 08 790 198  540.1 L 165 | <l i 7647 |
Data size / bunch (kB) 207.1 1.5 7.4 4.9 134.3 91.0 <0.1 1 4464 : Drata size £ bunch (k1) 9.1 1.0 74 1.8 0.4 TETT ol 713 :
Data size / event (kB) 207.1 1.5 7.4 604.7 268.7 364.1 <0.1 : 14535 : Data size £ event (kB) 9.1 |0 74 2269 1008 6.2 <fl.1 : 3514 :
12.1MW Z mode Full Data(Gbps)  8900.0 258 130.7 478 1111.0  808.0 <1 i11024.SE [2 1MW £ mode Full Data(Ghps) 2759 189 1307 428 RO22 170 <l i 1378.6 i
Data size / bunch (kB) 92.7 0.3 1.4 0.5 11.6 8.4 <0.1 11148 Dt size £ bunch (kB) 29 0.2 1.4 0.5 03 02 1.1 ' 144
Data size / event (kB) 370.8 0.3 14 2445 579 1263 <0.1 1 80L1 H Drautas siee £ event (kB) 115 02 14 2091 46.5 27 <011 2813 H
50MW Z mode Full Data(Gbps) 25700.0 794 399.0 150.0 3450.0 2574.0 <1 :32353.4i SOMW 2 muode Tull Data{ Ghps) 17724 11301 7980 2637 56350 1069 | : BAG0.2 :
Data size / bunch (kB) 81.6 03 13 05 109 8.2 <01 | 1026 1 Drata size  bunch (kB) 3.6 04 25 0.8 10.0 0.3 <01 12757 1
Data size / event (kB) 8154 0.8 38 7010 1532 3675 <01 1204161 Drautas siee £ event (kB) 56.2 1.1 7.6 12315 1394 15.3 <Ll 1156297




DAQ

» Left: Barcelona; Right: latest

Table 12.12: Requirements for Detector Readout. L1 trigger rate is 50 kHz for Higgsmode  Table 12.12: Requirements for Detector Readout after L1. L1 trigger rate is 50 kHz for
and 120 kHz for low luminosity Z mode, while the proportions of the beam background  Hjgas mode and 120 kHz for low luminosity Z mode, while the proportions of the beam

passed L1 are 3.5% and 1%, respectively. background passed L1 are 3.5% and 1%, respectively.
Readout Data Rate Readout Data Rate Back End Data rate Readout Data Rate after L1-Trigger (Gbps) Back End ——
Detector after L1-Trigger after L1-Trigger Electronics per BEE board . X . R E8 o P . . . e
b : . Detector @ Higgs @ Low Lumi £ @High Lumi £ Electronics per BEE hoard
(Gbps) @Higgs (Gbps) @Low Lumi Z Board Number (Gbps) @Low Lumi Z Board Number  (Gbps) @Low Lumi 7

VTX 82.84 356.00 6 59.33 pp— o Ton —— . o

TPC 52.70 47.80 32 1.49 TPC 19.8 47 800 263,74 12 134

ITK 0.61 0.26 227 0.001 ITK 0.40 0.19 345 227 <001
OTK.B 0.90 0.43 34 0.013 OTK_B 0.90 0.43 7.86 34 0.01
OTK.E 2.05 0.88 45 0.020 OTK_E 205 (.88 16.45 45 0.02
ECAL B 38.66 18.70 60 0.31 ECAL_RB 14.60 15.82 27787 60 0.26
ECALE 68.81 36.85 28 1.32 ECAL_E 25.70 28.79 523.05 28 1.03
HCAL.B 7.14 21.45 346 0.062 HCAL_B 0.0% 0.15 284 346 <0.01
HCALE 138.50 99.75 192 0.52 HCAL_E 237 2.39 46.01 192 0.01
Muon 0.04 0.02 24 <1x107* Muon 0,004 0.02 0.06 24 <0.01
Trigger 150 - Trigger [=========——————-- mmmmm——————— F50m————- - -

Sum 392.24 (49.0 GB/s) 582.14 (72.8 GB/s) 1144 Sum LﬁEi.ﬁﬁiH.'.-‘ GBfs) 10254 (128 GB/s) 1321.25 (165.2 GB/s) _: 1144




Data rate

» Left: Barcelona; Right: latest
* High Z lumi: 95.2->192

* Now storage rate is smaller than before

Table 12.4: Trigger rate estimation table for different run conditions. The physical event ~ Table 12.4: Trigger rate estimation table for different run conditions. The physical event
rate is introduced in Section 12.1.1.1. The detailed readout rates of each sub-detector are  rate is introduced in Section 12.1.1.1. The detailed readout rates of each sub-detector are

shown in Table 12.12. shown in Table 12.12.

Operation phase I II 111 Operation phase | I 11}
Condition Higgs Z (12.1MW) W Z (50 MW) t Condition Higgs Z(12.1MW) W  Z (50 MW) n
Non-empty bunch crossing rate(MHz) 1.34 12 6.5 394 0.17 MNon-emply bunch crossing rale{MH=)  1.34 12 6.5 394 07
Luminosity (10**/cm?/s) 8.3 26 26.7 95.2 0.8 Luminosity (10 /em? [ 5) 8.3 26 26.7 192 0.8
Physical event rate (kHz) 0.5 10 1.1 40 5.7%1072 Physical event rate (kHz) 0.5 1) 1.1 77 (.057
L1 triger rate (kHz) 50 120 65 400 2 L1 triger rate (kHz) 0 120 65 400 2
DAQ readout rate (Gbyte/s) 49.0 72.8 - 555 - DA readoul rale (Ghylels) 8.7 12.8 - 165.2 -
HLT rate (kHz) 1 20 2 80 1 HLT rate (kHz) 1 20 2 154 1
Raw event size (kbyte) 1453.5 801.1 1500 2042 1000 Raw event size (kbyle) 351.4 2513 10HH) 1563.0 1O

DAQ storage rate (Gbyte/s) 1.5 16 3 163 1 DAQ storage rate (Ghyle/s) 1 {4 5.6 2 hER 1 _:
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