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FCC-hh detector status

e Towards the Conceptual Design Report:
e Final results for FCC-hh summary volume are presented during this FCC Week.

e Comprehensive report on the FCC-hh experiments and detectors will be ready for
September 2018.

e Study of one reference detector.
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HE-LHC and FCC-pp colliders

Parameter unit LHC HL-LHC HE-LHC FCC-hh
Ecm TeV 14 27 100
Peak luminosity x1034 cm~2s71 1 5 25 30
bunch spacing ns 25

Tinel mbarn 85 91 108
Ttot mbarn 111 126 153
(pT) GeV/c 0.6 0.7 0.76
dNCh/d77|n=O 7 8 9.6
Number of bunches 2808 10600
BC rate MHz 31.6 32.5
Peak pp collision rate GHz 0.85 4.25 27.3 32.4
Peak avg PU events/BC 27 135 864 997
Goal integrated luminosity ab~! 0.3 3 10 20

APRIL 9, 2018

FCC-uH AND HE-LHC EXPERIMENTS & DETECTORS OVERVIEW



HE-LHC and FCC-pp colliders

Parameter unit LHC HL-LHC HE-LHC FCC-hh
(Eem TeV 14 27 100 )
Peak luminosity x1034 cm~2s~! 1 5 25 30
bunch spacing ns 25
Tinel mbarn 85 91 108
Ttot mbarn 111 126 153
(pT) GeV/c 0.6 0.7 0.76
dNCh/d77|n=O 7 8 9.6
Number of bunches 2808 10600
BC rate MHz 31.6 32.5
Peak pp collision rate GHz 0.85 4.25 27.3 32.4
Peak avg PU events/BC 27 135 864 997
Goal integrated luminosity ab~! 0.3 3 10 20

FCC-HH AND HE-LHC

C EXPERIMENTS & DETECTORS OVERVIEW APRIL 9, 2018



HE-LHC and FCC-pp colliders

Parameter unit LHC HL-LHC HE-LHC FCC-hh
(Eem TeV 14 27 100 )
Peak luminosity x1034 cm~2s~! 1 5 25 30
bunch spacing ns 25
Tinel mbarn 85 91 108
Ttot mbarn 111 126 153
(pT) GeV/c 0.6 0.7 0.76
chh/dmn:o 7 8 9.6
Number of bunches 2808 10600
BC rate MHz 31.6 32.5
Peak pp collision rate GHz 0.85 4.25 27.3 32.4
Peak avg PU events/BC 27 135 864 997
Goal integrated luminosity ab~! 0.3 3 10 20

FCC-HH AND HE-LHC

J EXPERIMENTS & DETECTORS OVERVIEW APRIL 9, 2018



HE-LHC and FCC-pp colliders
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HE-LHC and FCC-pp colliders
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Ecm TeV 14 27 100
(Peak luminosity x103% cm %51 1 5 25 30 )
bunch spacing ns 25
Tinel mbarn 85 91 108
Ttot mbarn 111 126 153
(pT) GeV/c 0.6 0.7 0.76
dNCh/d77|n=O 7 8 9.6
Number of bunches 2808 10600
BC rate MHz 31.6 32.5
Peak pp collision rate GHz 0.85 4.25 27.3 32.4
(Peak avg PU events/BC 27 135 864 997 )
Goal integrated luminosity ab~1 0.3 3 10 20

FCC-uH AND HE-LHC EXPERIMENTS & DETECTORS OVERVIEW APRIL 9, 2018



HE-LHC and FCC-pp colliders

Parameter unit LHC HL-LHC HE-LHC FCC-hh
Ecm TeV 14 27 100
Peak luminosity x1034 cm~2s71 1 5 25 30
bunch spacing ns 25
Tinel mbarn 85 91 108
Ttot mbarn 111 126 153
(pT) GeV/c 0.6 0.7 0.76
chh/dmn:o 7 8 9.6
Number of bunches 2808 10600
BC rate MHz 31.6 32.5
Peak pp collision rate GHz 0.85 4.25 27.3 32.4
Peak avg PU events/BC 27 135 864 997
(Goal integrated luminosity ab~! 0.3 3 10 20 )

FCC-uH AND HE-LHC EXPERIMENTS & DETECTORS OVERVIEW APRIL 9, 2018



HE-LHC and FCC-pp colliders

Parameter unit LHC HL-LHC HE-LHC FCC-hh
Ecm TeV 14 27 100
Peak luminosity x1034 cm~2s71 1 5 25 30
bunch spacing ns 25

Tinel mbarn 85 91 108
Ttot mbarn 111 126 153
(pT) GeV/c 0.6 0.7 0.76
dNCh/d77|n:0 7 8 9.6
Number of bunches 2808 10600
BC rate MHz 31.6 32.5
Peak pp collision rate GHz 0.85 4.25 27.3 32.4
Peak avg PU events/BC 27 135 864 997
Goal integrated luminosity ab~! 0.3 3 10 20

FCC-hh an extremely high luminosity machine.

e huge particle/data rates

e significantly higher radiation level (especially in inner/forward detector)

HE-LHC similar in terms of pile-up and radiation load.
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Physics requirements

More forward physics — large acceptance g o+

e precision momentum spectroscopy and
energy measurements up to |n| < 4

Z0) =

e tracking and calorimetry up to |n| < 6 {0
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normalized event rate

FCC-hh Simulation
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Physics requirements

Low top pt High top pt
Physics objects will be more boosted

Requirement of high granularity (both in tracker and calorimeters) W

[e.g.: W(pr=10 TeV) will have decay ]

products separated by AR = 0.01.
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Physics requirements

Low top pt High top pr
Physics objects will be more boosted
Requirement of high granularity (both in tracker and calorimeters) % boost
Tracking
e granularity defined by b
o occupancy
o double track separation e.g.:. W(pr=10 TeV) will have decay
© pattern recognition products separated by AR = 0.01.
o vertex/momentum resolution

e target o, /pr = (10 —20)% @ 10 TeV (10% @ 1 TeV at LHC)
® 0pp/pr < 1% @ low-pr tracks (multiple scattering limit)
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Physics requirements
Low top pt High top pt
Physics objects will be more boosted

Requirement of high granularity (both in tracker and calorimeters) W boout

Tracking
e granularity defined by
o occupancy

b

o double track separation re.g.: W(pr=10 TeV) will have decay )
© pattern recognition products separated by AR = 0.01.
o vertex/momentum resolution \

e target op /pr = (10 — 20)% @ 10 TeV (10% @ 1 TeV at LIHC)
® 0pp/pr < 1% @ low-pr tracks (multiple scattering limit)

‘
J

Long-lived particles live longer:

e 5 TeV tau lepton can travel 10 cm
before decaying

e 5 TeV b-hadron can travel 50 cm
before decaying
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Physics requirements
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Long-lived particles live longer:

Muons target: op/p =5% @ 10 TeV (n ~ 0)

e 5 TeV tau lepton can travel 10 cm
before decaying

e 5 TeV b-hadron can travel 50 cm
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Physics requirements

Low top pr High top pr
Physics objects will be more boosted

Requirement of high granularity (both in tracker and calorimeters) W boout

Tracking

b

e granularity defined by
o occupancy

o double track separation re.g.: W(pr=10 TeV) will have decay )
© pattern recognition products separated by AR = 0.01.
o vertex/momentum resolution \

e target o, /pr = (10 —20)% @ 10 TeV (10% @ 1 TeV at LHC)

® 0pp/pr < 1% @ low-pr tracks (multiple scattering limit) - - - S
Long-lived particles live longer:

Muons target: op/p = 5% @ 10 TeV (n ~ 0) e 5 TeV tau lepton can travel 10 cm

Calorimeter: before decaying
e keep constant term as small as possible e 5 TeV b-hadron can travel 50 cm
e target op/E = 10%/vE ® 1% for electrons/photons ___ before decaying )

o target o5/E = (50 — 60)%/VE @ 3% for jets
e transverse granularity x4 better than ATLAS or CMS
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FCC-hh reference detector layout
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1 MeV neutron equivalent fluence for 30 ab "
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1 MeV neutron equivalent fluence for 30 ab "
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Forward calorimetry:
maximum at ~ 10'® ecm™
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1 MeV neutron equivalent fluence for 30 ab "

Tracker: HL-LHC = 20x LHC
first TB layer (2.5 cm): ~ 6:10'"cm™2 FOC = 30 x HI-LHC

(See talk by Matteo Centis Vignali Thu 15:30
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1 MeV neutron equivalent fluence for 30 ab "

Tracker: HL-LHC = 20x LHC
first TB layer (2.5 cm): ~ 6:10'7cm™2 FOC = 30 x HI-LHC

HL-LHC rad. tolerance limit @ R=27 cm: ~ 10%cm™?
external part: ~ 5-10%%cm ™2

(See talk by Matteo Centis Vignali Thu 15:30
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Charged particle fluence rate for L =30-103%cm—2s1

Tracker:
first IB layer (2.5 cm): ~ 12 GHz cm™2

0 500 1000 1500 2000 2500 3000 3500
z[cm]

Charged particle fluence rate [cm'23'1]
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Charged particle fluence rate for L =30-103%cm—2s1

Tracker:
first IB layer (2.5 cm): ~ 12 GHz cm™2
external part: ~ 3 MHz cm™?
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Charged particle fluence rate for L =30-103%cm—2s1

Tracker:
first IB layer (2.5 cm): ~ 12 GHz cm™2
external part: ~ 3 MHz cm™?
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Barrel & outer endcap muon chambers:
<0.5 kHz cm™?
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Charged particle fluence rate for L =30-103%cm—2s1

Tracker:
first IB layer (2.5 cm): ~ 12 GHz cm™2
external part: ~ 3 MHz cm™?
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Barrel & outer endcap muon chambers: Inner endcap muon chambers:
<0.5 kHz cm ™2 ~ 10 kHz cm ™2
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Magnet
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Magnet
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Magnet: momentum resolution
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(See talk by Zbynék Dréasal Thu 8:50)
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Magnet: momentum resolution
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Magnet: momentum resolution
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Magnet: momentum resolution
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Magnet: momentum resolution
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Magnet: momentum resolution
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Stray field and service cavern

(See talk by Erwin Bielert Thu 8:30)
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Stray field and service cavern

Radial position R in m

2
Axial position Zin m

(See talk by Erwin Bielert Thu 8:30)
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Tracker (See talk by Zbynék Drasal Thu 8:50)
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e Minimization of the effect of multiple scattering (material
budget).

e Optimised by the pattern recognition and vertexing.

— Inclined tracker modules.
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(See talk by Zbynék Drésal Thu 8:50)

ANNA ZABOROWSK FCC-uH AND HE-LHC EXPERIMENTS & DETECTORS OVERVIEW APRIL 9, 2018



e

Tracker

AR o

2-ndlayer — "2
1-st layer .o
BP
Beam spot =

beampipe

beamline
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- avg distance -
1-st layer bo}\\/n%(glisxg?tigq%zi il
1) = 1000 107°¢ -~
BP (1) E =—
- -
Beamspot =t 10
g | | i - Multipl¢-scattering limit
- o 300 R0 o B B 1 I I | I I
R e - 0 1 2 3 4 5 8

I 1 I

| 95% CL | 2

I I I a

I I I =

I I ®

beampipe I I ( =
. . . g

. I l l =
beamline Lo _(/_ e e m o __ w

no timing
0t=25 ps
6t=>5 ps

(See talk by Zbynék Drésal Thu 8:50)

To mitigate the pile-up effect
tracking with precise timing information required.

Effective Pile-up @PUmmi"a‘=1000 as Estimated @95%CL for Tilted Layout

T

e=75mm, p, & timing res. 1 Gev
p,=1GeVi, no timing e
10 & — p,=16evic, 3=25ps
£
F — 20
[ -+ p,=10Gevic, no timing
10E = cuspr @PU1a0p1Gevie, 8
F| @  cmsph2 @Pu=140:p=1Gevic, s=25ps
2
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Tracker: flavour tagging

B-hadron

A A
2*pixel pitch

Only 71% 5 TeV b-hadrons
decay < 5th layer.
o displaced vertices

e boosted daughters

(See talk by Estel Perez Codina Thu 9:10)
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https://arxiv.org/pdf/1701.06832.pdf

T

Tracker: flavour tagging

arXiv:1701:06832

B-hadron

A A
2*pixel pitch

Only 71% 5 TeV b-hadrons
decay < 5th layer.
o displaced vertices

e boosted daughters

(See talk by Estel Perez Codina Thu 9:10)
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https://arxiv.org/pdf/1701.06832.pdf

Tracker: flavour tagging
Traditional tagger vs hit multiplicity tagger
1

=‘ § LILELELEN DL LRI L L B L L L L E
o ]
© 3 i
1l ]
Sto: :
S ¢ ]
= fezem 20 PT(a)=5TeV |
‘x‘éﬂo P o S R— q)=> 1€V, .
B-hadron E i no pile-up arXiv:1701:06832
1073 :
A4 £ e all ARcones Pitch  °
2*pixel pitch F :
3 » PpT(q)=5TeV E . .
Only 71% 5 TeV b-hadrons 103t o T W w— Ei?g}ll)epﬁiif;ed m
decay < 5th layer. 04 05 06 07 08 09 1 ecnvironment.
o displaced vertices B tagging off

e boosted daughters
(See talk by Estel Perez Codina Thu 9:10)
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Calorimetry

Hadronic barrel
—scintillator
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Calorimetry

Hadronic barrel Electromagnetic barrel
—scintillator —LAr as reference
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Calorimetry

Hadronic barrel Electromagnetic barrel

—sscintillator —LAr as reference
—Si as option
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Calorimetry

Hadronic barrel Electromagnetic barrel

—sscintillator —LAr as reference
—Si as option

EM & H endcaps EM & H forward

S LAr —LAr
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LAr electromagnetic calorimeter

l See talk by Anna Zaborowska Thu 9:25|
Y/
LAr e Much more granular than ATLAS calorimeter (x10).
Pb

e High longitudinal and lateral segmentation possible with
PCB straight, multilayer electrodes.

=
zoom X8

FCC-uH AND HE-LHC E



LAr electromagnetic calorimeter lSee talk by Anna Zaborowska Thu 9:25|
Y/,

LAr e Much more granular than ATLAS calorimeter (x10).
Pb e High longitudinal and lateral segmentation possible with
PCB straight, multilayer electrodes.
oom X8
1 FCC-hh Simulation
\
0.15||!, O _gou . 8.0% o 03
i ®<u>=0 EE=0'2/°®W®E(GeV)
3 [ - % _ g0 0 80% 2.0
\U.J: 0.1 \. [] <u> =200 E- 0.2% @ VE (GeV) E (GeV)
Y L G o, 8.0% o 4.4
& A ¢ <u>=1000 E=02%6 T ioa ® E(Gey
0.05
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LAr electromagnetic calorimeter lSee talk by Anna Zaborowska Thu 9:25|
Y/,

LA e Much more granular than ATLAS calorimeter (x10).
Pb e High longitudinal and lateral segmentation possible with
PCB straight, multilayer electrodes.

e Huge impact of pile-up in calorimeter standalone measurements -
need to subtract pile-up using pile-up track identification.

=

zoom X8
Invariant mass for two photon events (Ey>40GeV)
\ FCC-hh Simulation > -
\ﬁ\ Boos—  <u>=0 FCC-hh Simulation
0.15/|', o 80% o 03 2 f
i ®<u>=0 7—02/@ E(GeV)®E(G°V) 3004: <p> =200
=004
73 [l - E_02% @ 80% 2.0 2 <u>=1000
W0k D20 g JE (Gev) * E (GeV) 2 F
W 21000 E-02% @ _80% g 003~
6 L1 ¢ = £ EGew) © £ (Gev) E
0.05 0.021~
L 0.0l
= — & C
% 600 800 1000 b
Ebeam [Gev] 0 116 118 120 122 124 126 128 130 132 134
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Si electromagnetic calorimeter

Inspired by CALICE / CMS HGCAL /
ALICE FoCal.

Study of Pb and W absorbers.
Study of digital and analogue readout.

Connected with R&D of a
reconfigurable, radiation hard CMOS
MAPS device.

(See talk by Tony Price Thu 10:30]

H AND HE-LHC

Mean pixels per event

DECal FCC-hh Simulation electrons

80000
60000
40000
20000 G.
e Linearity extrapolated from low energy fit
Dﬁ$ inearity extrapolated from low energy fi
0.07
Ic Pixel counting above threshold
o 50um Pitch, 18um Epi
0.06 [
Fit Range: 0-200GeV
0.05 = ¥ 50Layers 06X, W
i _____ 12.6% g 4 50,
E
DO4£ O 30Layers 1.0X, W
£ — ‘77/“9u3%
= D 5rCILa ers 0.6 X, Pb
uoa—"é’o |:14=/: s
:‘g SR8 0.2%
r "m‘»,v & 30Layers1.0X,Pb
0029 B 18.1% o
CH% 8., e 0.1%
- e
001
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Hadronic barrel calorimeter

o ATLAS-like tile calorimeter with scintillating tiles/WLS fibres +
stainless steel and lead (1: 3.3:1.3)

e SiPM readout: faster, less noise, less space
e 3-4 times higher granularity in AnAg = 0.025 x 0.025 and 10 layers

FCC-hh Tile Barrel +Ext. Barrel

| Si-PMs +readout |

WLS
Fibres

10-25 cm
250,

Stainless Steel

See talk by Coralie
Neubuser Thu 10:50
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Hadronic barrel calorimeter
o ATLAS-like tile calorimeter with scintillating tiles/WLS fibres +
stainless steel and lead (1: 3.3:1.3)
e SiPM readout: faster, less noise, less space
e 3-4 times higher granularity in AnAg = 0.025 x 0.025 and 10 layers
e For containment of multi-TeV jets (98%): ECAL + HCAL depth
~ 11X at n =0.
calorimeter depth

FCC-hh Tile Barrel +Ext. Barrel

| Si-PMs +readout |

WLS
Fibres

10-25 cm
250,

T T T
HCal only 4  ATLAS Tile data 8.0 1
®  ATLASTile data 9.7 &
¢ ATLAS Tile data 10.8 ).
A MCBO M
v MC9.0 X
O MC10.0 %
MC11.0 &
MC 12.0 &

See talk by Coralie 4i
Neubuser Thu 10:50 F

Pl = ) ‘ N 3 ‘ -
T.Carlietal. 10° 10° 10*
JINST 11 (2016) no.09 E (GeV)
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Hadronic barrel calorimeter

o ATLAS-like tile calorimeter with scintillating tiles/WLS fibres +
stainless steel and lead (1: 3.3:1.3)

e SiPM readout: faster, less noise, less space

e 3-4 times higher granularity in AnAg = 0.025 x 0.025 and 10 layers

e For containment of multi-TeV jets (98%): ECAL + HCAL depth
~ 11X at n =0.

FCC-hh Tile Barrel +Ext. Barrel

| Si-PMs +readout |

WLS
Fibres

£ . .
P jet resolution
2 calorimeter depth o5
14 T T T X “PFFcChh simulation | ECaltHCal
HCal only 4  ATLAS Tile data 8.0 1 ~ C ]
F w  ATLAS Tile data 9.7 1 c [ 5=100Tev ]
R 12 +  ATLASTiledata108 1 | 2 20 QCD (uds) jets n
r s MCBOA ] 5T QD e o0 5% ¢ 5o ]
10 v MC9.0x . [e) [ antik,R=04 P, [ ]
4 + o MC10.0 % 0 F 1
r o MC10% ] © 15 O<hi<l3 .
— MC 12.0 » — . 4
8: 1 L cnp‘):ﬁ@”% ]
o ] Rl
See talk by Coralie o E
Neubuser Thu 10:50 i z ]
2c s ! g
T. Carli et al. 107 10° 10*
JINST 11 (2016) no.09 E (GeV) 102 108 4
P, [Ge
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Muon chambers

i (See talk by Hubert Kroha Thu 11:10)
1000
v M — |
I 'I — U
500 7
Vi
vl
100 A
50 Z d
) A1
L/ /| A==
A
A —— FCC Tracker
18 > ~—— FCC Muon standalone 70uRad Angular Resolution
~— FCC Combined M.S. Limit
e « FCC combined 25um Muon Position Resolution
—— FCC combined 50um Muon Position Resolution
w= FCC combined 100um Muon Position Resolution
p(GeV) (See talk by Paolo Giacomelli Thu 16:30)
50 100 500 1000 5000 1x10*
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Muon standalone performance

opT/pT(%)
e 200 Xo of material in front of muon system 25

e perfect muon chamber resolution 20}
15F

10F

ARARAAAREN

APRIL 9, 2018
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Trigger (See talk by Simone Bologna Thu 11:30)

Example: ATLAS Phase-II:

e Calorimetry will be digitized at 40 MHz and sent via optical fibers to L1 electronics outside
the cavern at 25 TB/s to create the L1 Trigger.

e Muon system will also be read out at 40 MHz to produce a L1 Trigger.
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Trigger (See talk by Simone Bologna Thu 11:30)

Example: ATLAS Phase-II:

e Calorimetry will be digitized at 40 MHz and sent via optical fibers to L1 electronics outside
the cavern at 25 TB/s to create the L1 Trigger.

e Muon system will also be read out at 40 MHz to produce a L1 Trigger.

FCC-hh detector:

e Reading out the FCC detector calorimetry and muon system at 40 MHz result in
200-300 TB/s: seems feasible.
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Trigger (See talk by Simone Bologna Thu 11:30)

Example: ATLAS Phase-II:

e Calorimetry will be digitized at 40 MHz and sent via optical fibers to L1 electronics outside
the cavern at 25 TB/s to create the L1 Trigger.

e Muon system will also be read out at 40 MHz to produce a L1 Trigger.

FCC-hh detector:
e Reading out the FCC detector calorimetry and muon system at 40 MHz result in
200-300 TB/s: seems feasible.

e Can the L1 Calo+Muon Trigger have enough selectivity to allow readout of the tracker at a
reasonable rate of e.g. 1 MHz ?
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Trigger (See talk by Simone Bologna Thu 11:30)

Example: ATLAS Phase-II:

e Calorimetry will be digitized at 40 MHz and sent via optical fibers to L1 electronics outside
the cavern at 25 TB/s to create the L1 Trigger.

e Muon system will also be read out at 40 MHz to produce a L1 Trigger.

FCC-hh detector:

e Reading out the FCC detector calorimetry and muon system at 40 MHz result in
200-300 TB/s: seems feasible.
e Can the L1 Calo+Muon Trigger have enough selectivity to allow readout of the tracker at a
reasonable rate of e.g. 1 MHz ?
o Reading tracker at 40 MHz results in ~800 TB/s.
o Untriggered detector readout at 40 MHz would result in over 1 PB/s over optical links to the
underground service cavern and/or a HLT computing farm on the surface.

ANNA ZABOROWSKA FCC-uH AND HE-LHC EXPERIMENTS & DETECTORS OVERVIEW APRIL 9, 2018



Trigger: tracker (See talk by William Fawcett Thu 9:45)

1.0 0.0 10
E 1600 —— 20
E 6
1400 —
E 5
1200 — “ ”
E Outer layer” 4 -
000~ 3 Tr|plet| 2s
800 —— 2 P
600 — 1 A 30
- ‘ ‘ l l ‘ . l ‘ ;
200 — |40
0 E L L Il — L :g%
—4000 ~2000 4000 9.
mm M

e Trigger based on part of outer barrel: replacing existing
layer with the triplet.
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Trigger: tracker

(See talk by William Fawcett Thu 9:45)

o3 s
5
e “Outer layer” 4 -
oo = 3 Trlplet| s
a0 —— 2 T Minbias (u) = 200
= ! 30 = S A A R A AR MMM
= ‘ ‘ ‘ l 35 EEL [ e
200 — = l40 L g0tk
AINE s BN
—4000 ~2000 4000 ) 1‘| 103 ;m .... 7%
10 .°. 3
e Trigger based on part of outer barrel: replacing existing g .
layer with the triplet. 1of ’ .1 3
T ’
e Instead of locating primary vertex: find primary bin with 1 T 3
:HH‘H‘IH m ‘HHHH‘H“HHHH:
largest 3 pr of tracks. 0°1656"36 46 86" 6076865000

Jet 4 P, [GeV]
e If the PV can be identified (93% efficiency for pileup 200),
a massive decrease in the multijet trigger rate.
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FCC Common Software iSee talk by Clement Helsens Thu 13:30i

(See talk by Valentin Volkl Thu 14:00)

| FCC-specific software ‘ HEPPY
.................... Gaussino ‘ ACTS ’ PODIO
Delphes ‘ DD4hep ‘
Geants | | Gaudi | ROOT
LCG externals, Fastjet ...

(See talk by Julia Hrdinka Thu 14:20)
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FCC Common Software See talk by Clement Helsens Thu 13:30
(See talk by Valentin Volkl Thu 14:00)

| FCC-specific software ‘ HEPPY
-------------------- Gaussino ‘ ACTS ’ PODIO
Delphes ‘ DD4hep ‘
Geant4 | | Gaudi | ROOT

See talk by Juha Hrdmka Thu 14:20

FCC-uH AND HE-LHC EXPERIMENTS & DETEC!
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FCC Common Software See talk by Clement Helsens Thu 13:30
(See talk by Valentin Volkl Thu 14:00)

10 | FCC-specific software ‘ HEPPY
.................... Gaussino ‘ ACTS ’ PODIO
Delphes ‘ DD4hep ‘
Geant4| [ Gaudi | ROOT
iRl z[t(zl)nn] A LCG externa-ls-,-l;:;\s:t-j;e'-c-...
-a

- : ' llﬂwllll.ﬂw

o
Wil
N 1 ]
See talk by Julia Hrdinka Thu 14:20
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Physics benchmarks

Measurement of Higgs properties 2 FoQ s T /
*H— 72, H—yy, H-=Zy, H—pp :§1O—f=13?rev /
— — _ £ ssm 3
e ttH,H — v, ttH, H — multileptons, ttH, 3
H — bb (bOOSted) £ " 30ab

Measurement of di-Higgs production

e HH —bbyy, HH — bbWW / bbZZ, HH — bbrr, 10
HH —bbbb (boosted)

o
~
15
®
o

—ee
—
—l
mass fora 5 ¢ discovery

P R S

1 \25\ L \30\ L \35 5

Measurement of Vector Boson Scattering

Searches for new physics

or

Y\

a5 50
e Resonances: ee, pu, jj Mass [TeV1
e Resonances: WW, tt (See talks by Filip Moortgat, Michele
Selvaggi, Giacomo Ortona, Andreas

| Papaefstathion Wed 13:30 - 15:00

e Supersymmetry: stop
Dark Matter: monojet + DM, tt + DM
Dark Matter: disappearing tracks

(See talks by Clement Helsens, Loukas )
Gouskos, Ryu Sawada, Ilkay Turk
| Cakir Wed 15:30 - 17:00
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R&D

= R&D

Created to determine the needs of future experiments
(post HL-LHC phase II):

Silicon detectors

Gas detectors

Calorimetry and light based detectors
Detector Mechanics

1C technologies

High Speed Links

Software

Detector Magnets

https://ep-dep.web.cern.ch/rd-experimental-technologies

Next Workshop: 25 Sep 2018

ANNA ZABORO! A FCC-nH AND HE-LHC PERIME & DETECTO!

OVERVIEW

on EXPERIMENTAL
TECHNOLOGIES

imental Physics deparim 8 working group sessions
cess 10 define s R&D pr Special R&D proposals:
T

15t Workshop
16 March 2018 (full day)
CERN, main auditorium

-Workshop


https://ep-dep.web.cern.ch/rd-experimental-technologies
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Dose for 30 ab™*

Central tracker:
first IB layer (2.5 cm): ~ 400 MGy
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Dose for 30 ab™*

Central tracker:
first IB layer (2.5 cm): ~ 400 MGy
external part: ~ 0.1 MGy
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