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CEPCSWiRMIZS:

- EIMMECEXH: Detector/DetCRD/scripts/TDR_o1_vO1l/sim(track/calodigi).py
- EMBIARZASS /Y tdr24.10.0

-~ Muon Barrel 8284 6 B, MTE#HFHLE7; 188 Endcap #iF1L

- TPCARILTY bug, EKX7T 10MeV LA FHY track

- BT OTKImES,, SFRNBEEEINER

AERFRIT RIS bug FREA T4, MEMNA tdr24.9.0 (9 BIEAIARZR)


https://code.ihep.ac.cn/cepc/CEPCSW
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HhkeEEm AR 40x40 B R BT, FlbhED I
FRAERESER 5% LT, YREIEREATE 95% LA L

Sub-detector Energy threshold

ECal Barrel >0.5 GeV
or HCal Barrel >0.5 GeV
or ECal Endcap =5 GeV
or HCal Endcap =50 GeV

Higgs decay channel | Efficiency
Z(vv)H(~) 100%
Z(vv)H(bb) 100%
L(vv)H(Zy) 99.7%
Z(vv)H(77) 96.7%

Z(vv)H(WW) 99.1%
Z(vv)H(ZZ) 95.8%
Beam background 4.8%
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gamma-gamma =

* IDRC 8. N FhbE
* RAAIEA pair production

Comments

The detailed (bottom-up) design of the TDAQ must await further details on the subdetector
design.

Work on the trigger primitives is needed o bring the rate down to an acceptable input for the
second-level trigger, and to inform further planning for the processing farms in the DAQ design.
Should it be needed, a track trigger could provide a powerful additional primitive.

High-level triggering will also need to weigh the physics-versus-bandwidth tradeoff for
lower-energy events, e.g. from gamma-gamma collisions.
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Z W'W ZzH tt
CEPC ¥)iEd 72 |Z=
; (1o SO 31
PAMET, IR AR (50Mw> 4 =
Z(91GeV, 23ns, 192E34), ~83kHz ( |
Higgs(240 GeV, 346ns, 8.3E34) . Higgs I FBIF= SR [
~0.02*Hz ; FREYIIEEIZHE ~8Hz
W(160 GeV, 139ns, 27E34) ; tt(360 GeV, 2700ns, 0.8E34) o (i
Vs1cev)
Operation mode ZH 4 WHW- tt
=HEES +Muon Bl2s V5 [GeV] ~240 -1 ~160 | ~360
Run Time [years] 10 2 1 5
L/IP[x10% cm3sl] | 5.0 115 16 0.5
= A [ Ldt[ab?, 2 1Ps] 13 60 4.2 0.65
é* J%§1.:.,._,\ o Event yields [2 IPs] | 2.6x106 | 2.5x1012 | 1.3x108 | 4x10°
L/IP [x10% cm2s?] | 8.3 192 267 | 08
n?\?v JLdt[ab?, 21Ps] | 216 100 6.9 1
Event yields [2 IPs] | 4.3x106 | 4.1x1012 | 2.1x108 | 6x105

CEPC accelerator TDR (Xiv:2312.14363)
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Link

SEBE MIP BURR

—

SIPM MRIEE e
BTG .
MIP ZJgEE

T~ T _q

S

REEK

/
/
o Q0

if({_UseRelDigi){

B 4 Npe_scint =

" Mpe_SiPH =

}

int sPix = gRandom->Poisson( / _MIPCali % (_MIPADC / _PeADCMean));
sPix;

sPix = sPix = (1.0 + gRandom->Uniform(-_TileRes, _TileRes));

B~ PO I
///

sPix = std::round(_Pixel * (1.0 - TMath::Exp(-sPix % 1.8 / _Pixel)));
sPix;

double sChargeMean = sPix % _PeADCMean;
double sChargeSigma = sqrt(sPix = _PeADCSigma * _PeADCSigma);

sChargeOut = gRandom->Gaus(sChargeMean, sChargeSigma);

sChargeOutHG = sChargeOut + gRandom->Gaus(_BaselineHG, _BaselineSigmaHG);
sChargeDutlG = sChargeOut / _HLRatio + gRandom->Gaus(_BaselinelG, _BaselineSigmalG);
sChargeQutHG = std::round(gRandom->Gaus(sChargeOutHG, sChargeQutHG * _ADCError));
sChargeQutLG = std::round(gRandom->Gaus(sChargeOutlG, sChargeOutLG * _ADCError));

if (sChargeQutlL6 > _ADCLimit)
sChargeQutlGs = _ADCLimit;

Double_t sMIP = 0;

if (sChargeQutHG > _ADCSwitch)

{
sMIP = (sChargeQutlG - _BaselineLG) * _HLRatio / _MIPADC;
sCharge0QutHG = _ADCSwitch;

}

else

{
sMIP = (sChargeQutHG - _BaselineHG) / _MIPADC;

}

= sMIP % _MIPCali;

if(EFRe<_MIPCalis_Eth_Mip) continue;

double [F)b&d cali =

*r‘_cali;
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https://code.ihep.ac.cn/cepc/CEPCSW/-/blob/tdr24.9.0/Digitization/DigiCalo/src/HcalDigiAlg.cpp?ref_type=tags

AL B3
=
Link
AHEA L

HEMMNERIDEFR thQl M thQ2

HERMBEEIXMEER, IANEZRET
sSHEEED, (FAESHEE

N
He

std::sort(Digilvec.begin(), DigiLvec.end());
std: :sort(DigiRvec.begin(), DigiRvec.end());
double thQ1l=0;
double thQ2=0;
double thTl, thT2;
for(int iCont=0;iCont<Digilvec.size();iCont++){
thQ1l += Digilvec[iCont].getQ();
if(thQl>totQlx_Qthfrac){
thTl = Digilvec[icont].getT();

if(_Debug>=3) std::cout<<"Get Tl at index:

break;
I
].
for(int iCont=0;iCont<DigiRvec.size();iCont++){
thQ2 += DigiRvec[iCont].getQ();
if(thQ2>totQ2*_Qthfrac){
thT2 = DigiRvec[iCont].getT();

if(_Debug>=3) std::cout<<"Get T2 at index:

break;

"<<iCont<<std::endl;

"<<iCont<<std::endl;
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https://code.ihep.ac.cn/cepc/CEPCSW/-/blob/tdr24.9.0/Digitization/DigiCalo/src/EcalDigiAlg.cpp?ref_type=tags

REEZ MIP BUEE iR

if(fUseDigiScint)
cinGen = std::round(gRandom->Poisson((totQl_Truth+totQ2_Truth)*1808 / fEcalMIPEnergy % sEcalCryMiplLY));

Bool_t Use_G1 = KFALSE;
Bool_t Use_B2 = KFALSE;
Bool_t Use_G3 = KFALSE;

Double_t sADCMean = sPix % fEcalChargeADCMean;
Double_t sADCSigma = std::sqrt(sPix * fEcalChargeADCSigma * fEcalChargeADCSigma + fEcalNoiseADCSigma * fEcalNoiseADCSigma);
Int_t sADC = -1;
if(fUseDigiADC){
sADC = std::round(gRandom->Gaus(sADCMean, sADCSigma));

I R i

- EESIEN ADC BIgE

- REBEESHRNEFRSENE =M
LHITER

- RBELSREMFNEREEE

sADC = std::round(gRandom->6aus(sADC, fEcalADCError x= sADC));
Double_t sSMIP = sADC / fEcalChargeADCMean /[ sEcalCryMiplY;
if(sMIP < fEcalMIP_Thre) return O;
return sMIP % fEcalMIPEnergy;
}
else if(sADC > fADCSwitch &% int(sADC/fGainRatio_12) <= fADCSwitch){
Use_G2 = KTRUE;
sADCMean = sPix * fEcalChargeADCMean / fGainRatio_ 12
sADCSigma = std::sqrt(sPix * fEcalChargeADCSigma / fGainRatio_12 % fEcalChargeADCSigma / fGainRatio_12 + fEcalNoiseADCSigma * fEcalNoise
sADC = std::round(gRandom->Gaus(sADCMean, sADCSigma));
sADC = std::round(gRandom->Gaus(sADC, fEcalADCError = sADC));
Double_t SMIP = sADC / fEcalChargeADCMean * fGainRatio_12 / sEcalCryMiplY;
if(sMIP < fEcalMIP_Thre) return O;
return sMIP * fEcalMIPEnergy;
b
else if(int(sADC/fBainRatio_12) > fADCSwitch){
Use_G3 = KTRUE;
sADCMean = sPix * fEcalChargeADCMean / fGainRatio_12 / fBainRatio_23;
sADCSigma = std::sqrt(sPix % fEcalChargeADCSigma / fGainRatie_12 / fGainRatio_23 # fEcalChargeADCSigma / fGainRatio_12 / fGainRatioc_ 23 +
sADC = std::round{gRandom->Gaus(sADCMean, sADCSigma));
SADC = std::round(gRandom->Gaus(sADC, fEcalADCError % sADC));
if (sADC > fADC-1) sADC = fADC-1;
Double_t sMIP = sADC / fEcalChargeADCMean * fGainRatio_12 % fGainRatio_23 / sEcalCryMipLY;
if(sMIP < fEcalMIP_Thre) return 8;
return sMIP % fEcalMIPEnergy;
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https://code.ihep.ac.cn/cepc/CEPCSW/-/blob/tdr24.9.0/Digitization/DigiCalo/src/EcalDigiAlg.cpp?ref_type=tags
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50MW FAZAJK:

- AREMELZHET 2000 1 Higgs RAARIEK, €FF single # pair , AILUATFHIAIAR
* Higgs RIFEHNN Z NRAREIETEH

s TFARAEREITIEEXAEN (10B125) ELos
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https://indico.ihep.ac.cn/event/22993/contributions/161459/attachments/80494/100915/2024_0807_RefTDR_ECAL.pdf
https://indico.ihep.ac.cn/event/22993/contributions/161459/attachments/80494/100915/2024_0807_RefTDR_ECAL.pdf
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ECal endcap BEE%
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HCal endcap BEE%

* J: ECal; &A: Hcal

emendcaplead hadendcaplead

_ Entries 1987 _ Entries 1987
8007 Mean 2.257 - Mean 15.67

i Std Dev  9.353 600:— Std Dev 1851
700~ B

1 500(~
600(}- -
500f- 400}
400t -

: 300~
300[f-

: 200~
2000~ i

O‘Ul\\‘\\\\‘\\\\‘\\\l‘\\\\‘\J\\‘\\\\‘\\J\‘ll\\‘\\\\ OL\JLJ{JLJ}‘JJlJ‘L-ilm\\\‘\\J\‘\\\\‘\l\\‘\\\\‘\\\\

0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100



Muon Barrel hit

REBDARIIFZ hit B9 MEIER /)
FE: 2000 MERAMAR; G 1000 4 ZH - nnpy ;

Nhit>10 3¥Z&; nnpp : 95% ; higgs RITAEASE 24%

Muon Barrel hit number

1800F
1600[}-
H Entries 2000

1400y~ Mean  50.14

1200} Std Dev  275.8
1000fF .
| ERARAIE
800(1-
600[|-
400(F

200(F

O:L-—lJ.J ‘4 (| \LJ_LLL‘J \L\LL\L\ ‘ L L1l L\ 11| ‘ Ll 11
0 500 1000 1500 2000 2500 3000 3500 4000
Muon Barrel hit number

6000—

4000-

2000; .l1

-2000 - \\\Q\&\\\‘
r S

R

-6000— | |

-4000 f \\;\\X\\\_\;—:

Muon Barrel hit number

800F
7005—
600;
5005

400f

300f]

200

100

\\\\‘\\\ LLJJ_A—JJ_J.L,LJJ__[\LLJ—JL,\

Entries 5000
Mean 274.8

Std Dev  381.5

NN

(@)
oOrTTTT

500 1000 1500 2000 2500 3000 3500 4000
Muon Barrel hit number

L1 Il | - L1 L1
-6000 -4000 -2000 6000

22



MuonEndcapCollection.position.x:MuonEndcapCollection.position.z
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