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Detector Configuration Performances Channels and Data Size
PM 6 =11 - 48mrad (r=2-8.5cm) Number of pixels = 8.6M
(3D Active Pixel) 300um-thick x 2 layers Under Study Readout channel = 156ch
pixel size=100um Data size = 12k bytes/sec
LM 6 = 50-150mrad Number of pads = 16.4k
(W/Si) 43Xo x 16samplings Under Study Readout channel = 128ch
Nr=32,N¢ =16 Data size = 3.3k bytes/train
AM 6 = 150-200mrad Number of pads = 5.1k
(W/Si) 23Xo x 8samplings Under Study Readout channel = 16
Nr=10,N¢ =32 Data size = 5.1k bytes/train

FT TBD Unknown
VTX cosf < 0.90 o= 4.0um Number of pixels = 320M
(CCD) pixel size=25um, thickness=300um 62=724(20/p)2/sin3 0 [um] Readout channel = 2.4k
4 layers at r=2.4, 3.6, 4.8, 6.0cm £h=50% @ purity=93% Data size = 1.4M bytes/train
IT cosf < 0.90 o= 40um Number of strips = 522k
(Si-strip) strip width=100um, thickness=300um | Tracking Performance Under Study Readout channel = 1.0k
5 layers at r=9, 16, 23, 30, 37cm Data size = under study
CDC common cosf < 0.70 (full sample) o, = 1mm 200MHz FADC
(Mini-jet) cos6 < 0.95 (1/5 samples) 2-track separation = 2mm depth = 1k words
2Tesla r=45-230cm, L =460cm ox =100um Readout channel = 13k
Nsample =80 oOpt /Pt = 1x10"4Pt + 0.1% Data size = 5.2M bytes/train
3Tesla r=45-155cm, L =310cm Ox =85um Readout channel = 8.1k

Nsample =50

opt /Pt = 3x10"4Pt + 0.1%

Data size = 3.3M bytes/train

Trackers Combined

opt /Pt = 1x10"4Pt + 0.1%

CAL common EM = 27Xo (3sections) o/E=15%/NE+1% (EM) Number of cells = 144k
(Pb/Sci) HAD = 6.5\0 (4sections) o/E=40%/VE+2% (Had) Readout channel = 5k
Ag,¢ = 24mrad (EM), 72mrad (HAD) e/r ID = 1/1000 Data size = 3k bytes/train
2Tesla cosf < 0.985 (full thickness)
r =250 - 400 cm, z = +- 290cm
3Tesla cosf < 0.966 (full thickness)
r=160 - 340 cm, z = +- 190cm
SHmax scin.strip (lcm-wide) or o = 3mm/VE Readout channel = 5k
Si-pad (Iem x 1cm) Data size = 40k bytes/train
MU cosf <0.998 o=0.5mm Readout channel = 10k
(SWDC/RPC/TGC) 6 SuperLayers Muon ID under study
Yoke 2Tesla r=55m-75m,Z=50m-79m
3Tesla r=45m-70m,Z=39m - 6.5m

Table 1.1: JLCOOOOOOO
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Table 1.2: Ecp =500 GeVOOODODOOOODODO

| | A B C | x Y
Beam parameters
Center-of-mass energy FEom 535 515 500 ‘ 497 501 GeV
Repetition rate frep 150 Hz
Number of particles per bunch N 0.75 0.95 1.10 0.55 0.70 | 10%
Number of bunches/RF Pulse np 95 190
Bunch separation tp 2.8 1.4 ns
R.m.s. bunch length 0 90 120 145 80 80 pm
Normalized emittance at DR exit | ve, 300 300 10 3m-rad
ey 3.0 2.0 10"3m-rad
Main Linac
Effective Gradient! Gepsr | 597 567 545 | 542 50.2 | MV/m
Power /Beam Pp 4.58 5.58  6.28 6.24 799 | MW
Average rf phase Orf 10.6 11.7 13.0 deg.
Linac Tolerances Ye 16.1 15.2 14.6 18. 14. pm
Number of DLDS nonets 23 25
Number of structures per linac 2484 2700
Number of klystrons per linac 1656 1800
Active linac length 4.47 4.86 | km
Linac length 5.06 5.50 | km
Total AC power Pac 118 128 km
IP Parameters
Normalized emittance at IP Yeu 400 450 500 400 400 10" %m-rad
ey 6.0 10 14 4.0 4.0 | 10 ®m-rad
Beta function at IP Ba 10 12 13 7 7 mm
By 0.10 0.12 0.20 0.08 0.08 | mm
R.m.s. beam size at IP Oz 277 330 365 239 239 | nm
Oy 3.39 4.88  7.57 2.57 2.55 | nm
Disruption parameter D, 0.0940 0.117 0.136 | 0.0876 0.112
D, 7.67 7.86  6.53 8.20 10.43
Beamstrahlung param (1) 0.14 0.11  0.09 | 0.127 0.163
Beamstrahlung energy loss OB 4.42 4.09 3.82 3.49 522 | %
Number of photons per e~ /e™ N~y 1.10 1.20 1.26 0.941 1.19
Nominal luminosity Loo 6.82 6.41 498 | 11.15 1820 | 10*3cm 257!
Pinch Enhancement? Hp 1.444 1.392 1.562 1.389 1.483
Luminosity w/ TP dilutions L 9.84 892 777 | 1548  27.0 | 10¥cm™%s™!

1) Effective gradient includes rf overhead (8%) and average rf phase (cos ¢ ).

are made separated to each other by about 1o, for higher Hp (~10%)

12

2) Hp includes geometric reduction (hour-glass) and dynamic enhancement. The focal points of the two beams
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IR R R R R R AR E R R R R R E R R R

T TP

/] constants (detector paraneters)

R R TR

Full name is made from it

(ex. ExpName:CDC:Layer01:Cell:DriftRegion1)

[ F TR K K R K AR K AR K IR K IR K I KA RK AR K AR KA I AR KARK IR I AR KA KA F AR KA F A F ARk k

GAString J4CDCDriftRegion::fNanme("DriftRegion");

[ m e e
// Cass Description

[

I

I/* Assemble  ----cc-icccmm e e e

voi d JACDCDr i ft Regi on: : Assenbl e() Assemble() is a private method

if(!GetLV())
{
/1 define paraneters

G4double len =

((GATubs *) Get Mot her ()->Get LV()->Get Sol i d())->Get ZHal f Lengt h();
G4doubl e nmotherRmin =

((HATubs *) Get Mot her () ->Get LV() - >Get Sol i d())->Get | nner Radi us();
G4doubl e not her Rmax =

((GATubs *) Get Mot her () ->Get LV() ->Get Sol i d())->Get Qut er Radi us();
G4doubl e phi =

((GATubs *) Get Mot her () - >Get LV() - >Get Sol i d()) - >Get Del t aPhi Angl e() ;

G4i nt nbr ot hers
G4i nt nyid
GAdoubl e t hick
GAdoubl e rmin
G4doubl e rmax

Get NBr ot hers();

Get W1 () ;

(mot her Rmax - notherRmin)/ (nbrothers + 2);
motherRrmin + thick * (nyid + 1);
motherRmin + thick * (nyid + 2);

/1 MakeSolid ---------- /1
O der NewTubs (rmn, rmax, len, phi ); e Making G4Solid

/1 MakeLogi cal Vol une --//

MakeLVW t h( OpenMat eri al St ore() - >Or der (_CDCDRI FTREG ONMATERI AL_) ) ; < Making G4LogicalVolume

/1 SetVisAttribute ----//

Pai nt LV(_CDCDri ft Regi onVi sAtt _, 4Color(0.,1.,1.)); o Setting VisAttribute
/1 Install daughter PV // Making a SenseWire obiect

/1l Install Sense Wre // I g !

fSenseWre = new J4CDCSenseWre(this); « Install the SenseWire object °

f SenseWre->Installln(this); e o DriftRegion object

‘ Installin(this)
Set Daught er (f SenseWre);

D Setting the SenseWire object
} as a daughter of m
DriftRegion object
}
/1
I1* Instal lln  --emmm oo oo oo
Installin(mother, pRot, tlate) is a public method
voi d JACDCDriftRegion::Installln(J4VDet ector Conponent* nother, (ARotationMatrix* pRot,

GAThreeVector& tlate )

Assenbl e() ; /1 You MUST call Assenble(); at first.
11

Set PVPI acerent (0, 0) ; === \\hen a mother component calls this function,
Swi t chOn() ; the DriftRegion object is installed in (0,0,0) point
without rotation

Figure 3.4: DetectorComponent 0 000000000 ODO0O
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Figure 4.3: Kalman Filter Base Class Library
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Figure 4.4: Kalman Filter Track Fitting Class Library
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