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i ## The basic analytic form and the
r Xo X X Xn dependence of parameters (i.e. B, L, o etc.) is
the same as shown in the slide (2021—021—04)

Figure 3: A parabolic track through N + 1 equal and equidistant detector planes.
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From the reference

Detector resolution
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calculation :
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from the LD T simulation

VXD is removed. Only 6 SITs. somehow close to the calculation
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from the LD

simulation

op,/p,

- VXD is there = what we had

in last week
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appendix :
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Contribution from the detector
intrinsic resolution is smaller
than only-SIT configuration



Number of SIT layers
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Geometry Setting

. Rmax = 1.8 m -+ VXD setting is as initial

- Dividing material as initial setting * No DCH yet
- Pixel-like, o=b um for Rphi

6 Silicon External Tracker (SET)

57

b8 Number of lavers 4

53 Description (optional) . |TPC outer wall|---—---------- External Tracker-----------
60 Mames of the layers (opt.) :  SETI, KSETT, KSETZ, SETZ,

61 Radii [mm] - 1810.9, 1811.1, 1817 .4, 1813.4,
62 Upper limit in z [mm] - 2300, 7300, 7300, 7300,

63 Lower limit in z [mm] - =2300, -7300, -7300, -7300,
B4 Efficiency RPhi - 0.99, 0, 0, 0,

65 Efficiency 2nd coord. (eg. z): O, 0, 0, 0.99,

66 Stereo angle alpha [Rad] . pi/Z

67 Thickress [rad. lengths] - 0.00213, 0.00468, 0.00468, 0.00213,

68 error distribution : 0
69 0 normal-sigmalRPhi) [le-Bm] : B

70 sigmalz) [le-Bm] : 250
71 1 uniform-d(RPhi) [1e-Bm] :
77 d(z) [1e-6m]




From the CDRs: Momentum Resolution

1/Pt rezolution va. Pt for test layouts
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- thickness : 5% - thickness : 4.5%

- geometry : 5 VXD + 5 single-sided SIT - geometry : 6 VXD + 6 double-sided SKT



What parameters can we consider 7

1],
0.15 = 1.65 [m]

- B: 3]

- L 1.8- | |
- N : 6 (=6layer SIT) in previous page
15 [um]

( thickness ): 0.01362

- O .
d/x, (1

- thickness

layer number/composition

-- Material of DCH wall - “1” SIT layer (for radiation length)
-- LGAD like ?

-- track reconstruction / noise / redundancy ? could be considered for the number L2



Backup



ILC CDR

Hit resolution better then 5 pm in the barrel

Less than 0.3% radiation length per layer

Average power less than 130 pW /mm? in the barrel

Single bunch time resolution.

The geometry parameters of the vertex detectors are summarised in Table [I-2.1. The five barrel
sensor layers are arranged at radii ranging from 14 to 60 mm. The vertex detector also has four disk
layers supported by carbon-fibre support disks at z positions ranging from about 72 to 172 mm. The

innermost disk covers radii from 14 mm out to 71 mm. Forward tracking continues beyond the vertex

detector proper with three additional small pixel disks, extending in = from about 207 to 832 mm.

The vertex barrel and inner endcaps have == 20 = 20 pm pixels. The pixel size increases to == 50 = 50
um? for the forward tracker disks. The total area of the vertex barrels is 1.63 = 10° mm? and is
0.59 x 10° mm? for each set of 4 inner pixel disks and 1.96 = 10® mm? for each set of 3 forward pixel
disks. The simulation described in the following chapters assumes (0.1% radiation length per layer

excluding cables and 20 x 20 pm pixels for the forward tracker disks.

Barreal R Zmax

Layer 1 14 63

Layer 2 22 63

Layer 3 35 63

Layer 4 48 63

Layer 5 &0 63

Disk H:i:|'.\||.'|.-L=:|' I:'Em.'u'.-m' Lonnter
Disk 1 14 [! T2
Diisk 2 16 Tl g2
Disk 3 18 [! 123
Disk 4 20 Tl 172
Forward Dick Rinner Router Zoenter
Disk 1 28 166 207
Dick 2 76 166 541
Disk 3 117 166 832

14



CEPC CDR

- material budget is smaller than current setting
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Figure 4.25: The amount of material of the full tracker with the FST option highlighting contributions
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from the VXD and SOT in the barrel, and the EIT and EOT in the endcap.

The performance of the FST tracker was studied using the same Mokka simulation tool as
for the study of the CEPC baseline detector by substituting the baseline tracker with the
FST tracker while keeping all other detector elements unchanged. In the simulation, the
silicon tracker was represented by planar structures with each plane consisting of a silicon
layer of 150 pum thick with a pitch size of 50 pm. Each layer was composed of several

ladders which were further divided into multiple sensors. The stereo angles are 7° for the
SOT layers and 5X for the EOT layers.

The amount of mxterial of the whole tracker 1s about 5% 1n the barrel and about 8% 1n
the endcap as shown i\ Figure 4.25, including breakdowns from individual components of
the tracker. The zigzag structures in the endcap are caused by the alternation and overlap
of layers.

back-to-back, thus, 300 um
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