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Physics drivers recap - e

Physics drivers

Higgs:
1 Tracking (recoil mass), vertex (b/c separation), calorimetry RS
(hadronic W/Z g )g preshower { decays withp®6)s L oo miporcontanays

L, =2501fb"" {3 =250 GeV
P(e’, e') = (0.8, +0.3)

Physics Process ~ Measured Quantity Critical Detector Required Performance + SignokBackground (NC)

Fitted Signal+Background

——— Fitted Signal

ZH — ("¢~ X  Higgs mass, cross section A(1l/pr) ~2x 107>
_— —  Tracker B
H — ptp~ BR(H — pu*pu™) &1 x 107 /(prsinb)

weeee= Fitted Background

H — bb, ¢¢, gqg BR(H — bb, ¢z, gg) Vertex 5@ 10/(psin®/? )

G, VV BR(H — qq, VV) ECAL, HCAL B~ 3 — 4%
BR(H — ~7) ECAL or ~ 16%/VE @ 1% (GeV)

150
M recoil (Gev)

Z pole:
1 Mostly covered by above
1 Excellent acceptanaietermination

WW, tt-barmostly covered by previous
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Differences with ILC o mmmmens

Luminosity Is much higher!

Non-negligible machine backgrounds
1 Fast detector integrates less background in each readout
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] i INFN
Differences with ILC (- msmomens

Luminosity is much higher!

Non-negligible machine backgrounds
3 Fast detector integrates less background in each readout

Detector solenoid constrained by beam emittance preservation at IR (~ 2
TPC: issues with transverse diffusion
Silicon: candt compensate smaller tra
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' - INFN
Differences with ILC (- o

Luminosity Is much higher!
Non-negligible machine backgrounds
3 Fast detector integrates less background in each readout
Detector solenoid constrained by beam emittance preservation at IR (~ 2
TPC: issues with transverse diffusion
Silicon: candt compensate smaller tra

Beam time structure:

Short bunch spacing (~ 2D ns Z, ~ Irs H) T e T —

No large time gap
8 Cooling issues for PF calorimeter and vertex detector
21 TPC ion backflow

2820 bunches 2820 bunches
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Other drivers

Extreme statistical resolution on Z pole

Acceptance systematics control is critical
1 Silicon layer after DCH foracceptance and chargessolution

1 Pre-showerwith high precision and stability allowan level acceptance
definition for g

FCC week, Amsterdam, April 2018 4
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Other drivers - o

¥ distance (em)atzm Minumum distance (cm) at2 mny (cut)

e

p® important in tau and HF physics i, i S |
1 No p°: 3B%WtA (e, m) nmA(H,5B0) Y t ~_ -40 Ge o
"1p” 28 A( 1,50 p
12 - 3p° 10 ¥\ ps( 2 p°M) t
High granularity/PreshowerA p° identification ;
Overlap withp* may require longitudinal segmentation KRN

Distance from shower axis (mm)
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Detector solenoid (o somensonse

2T field solenoid Rin~2 m
Can be made very thirB6 cmtotal = 0.74 X (0.161 )atqg = 90°

21 Calorimeter can be located outside coil

Small yoke thickness 5000 cm Fe
1 Scales with B RA cost reduction over large coill

See next talk ofH. ten Kate

Magnetic field in center [T]

Free bore diameter [m]
Stored energy [M1]

Cold mass [t]

Cold mass inner radius [m]
Cold mass thickness [m]

Cold mass length [m]
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Detector layout

Beam pipe (R~1.5 cm)
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Detector layout

Beam pipe (R~1.5 cm)
VTX: 4-7 MAPS layers
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Detector layout

Beam pipe (R~1.5 cm)
VTX: 4-7 MAPS layers
DCH: 4 m long, R 3200 cm
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Detector layout

T e e

Beam pipe (R~1.5 cm)
VTX: 4-7 MAPS layers
DCH: 4 m long, R 3200 cm
Outer Silicon Layer
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Detector layout e
Beam pipe (R~1.5 cm)
VTX: 4-7 MAPS layers
DCH: 4 m long, R 3200 cm
Outer Silicon Layer
SCCoill:2T,R~2.1m ——
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Detector layout e
Beam pipe (R~1.5 cm)
VTX: 4-7 MAPS layers
DCH: 4 m long, R 3200 cm
Outer Silicon Layer | |
SCCol:2T,R~2.1m —

Preshower: ~-P X, |
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Detector layout - mmmrme

» Beam pipe (R~1.5 cm)
* VTX: 4-7 MAPS layers

» DCH: 4 m long, R 3200 cm !
» Quter Silicon Layer I-I
*»SCCol:2T,R~2.1m

* Preshower: ~-P X,
FCC week, Amsterdam, April 2018 F. Bedeschi, INFNPisa

» DR calorimeter: 2 m/7




Detector layout (- o
Beam pipe (R~1.5 cm) e —
VTX: 4-7 MAPS layers _
DCH: 4 m long, R 3200 cm
Outer Silicon Layer
SCColl:2T,R~2.1m
Preshower: ~-P X,
DR calorimeter: 2 m/¥

Yoke + muon chamber
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Detector layout o

N A

Beam pipe (R~1.5 cm)
VTX: 4-7 MAPS layers
DCH: 4 m long, R 3200 c
Outer Silicon Layer
SCCoill:2T,R~2.1m
Preshower: ~-P X,

DR calorimeter: 2 m/¥
Yoke + muon chamber
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Vertex detector

=

Build on ALICE ITS technology
30x30mMmm MAPS

3 5 mm spatialresolution
« Also after irradiation

3 Smaller pixels possible

% X0
10.31.0% (inout)

Power:
141-27 mW/cm2 (inout)

Radiation hard

>100 kHz readout
i Faster possible

Resolution (um)

FCC week, Amsterdam, April 2018 7
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Average Cluster Size (Pixel)




/ N/h?
Tracker (- e smtonst

Drift Chamber: fast, good resolution/dE/dx w/ cluster count
: 0 - : 0/ i 0 More details in next
Ultralight ch.amber (<1% Q1 ge_as. _He 90% IC,H,,10% -
4 m long, drift length ~1 cm, drift time ~400rs,, < 100mm
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Tracker

Imagrated on all |mpact parameters
S ST . *,/ naf 127.7 /31
A 1099 = 12.7
" -0.01546 = 0.00157
0.1062 + 0.0016
K 0.07781 = 0.00310

Drift Chamber: fast, good resolution/dE/dx w/ cluste
Ultralight chamber (<1% ¥ i gas: He 90% iC,H,,10%
4 m long, drift length ~1 cm, drift time ~400rs,, < 100mm

DCH only ﬂ_ 8\/50- pL=7.1X10_SPL[GeV/C]

= —2
3BL \/n
nansverse Momentum Resolution
l B - 20 T g: B T R L] L L base i

VWTX _2(3In+ 2 Qut)

1L =1.7m - : '~3_Ilnj+2l1|d| |
1 N — 112 : "—'“ ______

@ 100 GeV

i
Transverse Momentum, GL\JC
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