CEA/IRFU (Saclay) and FCC

Mai areas of intet ithn FCC

IRFU: Institute of Research into th_e
Fundamental laws of Unive ‘

+ Organization _
« IRFU’s area of interest
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IRFU and FCC

e . , L _‘\\—C' -
SEa ~ Detector Studies ‘ e
——w-'ﬁ:j,;-:» o S e eV '. "% : ’

In the following, the proposed contributions with quantitative
commitment efforts are indicated in green,

Interest without quantitative commitment efforts is indicated in
magenta

Note: other topics (not mentioned here) are under discussion in the group
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Physies Studies |

Precision measurements

Measured Method Energy
parameter (GeV)

DE LA NECHERCHE A LINDUSTRRE

Cea

' OHz
The physicists are mainly Iy 61, X Br(H - ZZ) 240
Interested to study the mass :
reach at FCC-hh for BSM I'yomy  Opz XBr(H-inv) 240
particles : SUSY and heavy 9Hce oyz X Br(H - cc) 240

oyz X Br(Z — inv)
N, 077 X Br(Z — inv) 240

0,z X Br(Z - inv)

resonances in di-lepton, tt or
multi-boson final states.

N, 0,z X Br(Z - inv) 126
Br(H - ee) Oote—oH 126
o v o IPpeak Scan 350
mt1 Ft » JHtt ere ~t dEcm ’
Arp

My OotoHWW Scan 160



S

< Stuy and optimization of

Study of the operability of a
I the magnetic configuration

TPC for a FCC-ee detector
& and magnet layout of the o Ry
8 FCC-hh detectors.

Capitalizing on IRFU’s

experience in LEP and LHC, we

“ propose to study the magnetic

@ configuration and magnet layout
of the FCC-hh detectors.

« Comparative studies of the
solenoid options with passive
and active shielding.

« Study of the a large toroid
option.

This may be extended for the

FCC-ee detectors

¥ Two important issues have to
Y be studied

P~

1)Ions
%« Primary ions
I « Back flow of ions

2) Low power electronic
« Minimization of material
In the end plates

Synergy with IRFU contribution
to ILD detector for ILC
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Involvement of IRFU in FCC |

. Accelerator study \

R o Accelerator study | s =
. E=D E

Fully involved in EuroCirCol SRF system

e DA AV
$ - RFgeneration
) » Cauvities

Cryomodule )\'
o ¥ =

e — P 4
. .

o i

& > Design of the arc lattice , e.g.

. * Dynamic aperture evaluation
I * Aperture and field quality

specifications

= 108 p-m

g > High-field Accelerator

Magnet Design e.g.
e Dipole Magnet design
e Field quality evaluation, comparison

and optimization

= 36 p-m

Arc Quad Magnet design
e Field quality evaluation,
comparison and optimization

IRFU is a major participant to
XFEL (photo) and ESS SC-RF
systems




Conclusions

" Strong interest from IRFU in FCC Study
- o Physics Studies
— = Detector Studies
s o Accelerator Studies
i Potentially large group
= 18 physicists
= 9 engineers
have declared interest... but most people involved
IN operating experiments/projects

-

-

F
-

=~ €

= 144 p-m committed in EuroCIRCOL (pending its
approval)

= Yet difficult to quantify the available p-m on

other topics






With the discovery of the Higgs Boson

| Self-consistent model (SM) accounting for all Particle Physics
phenomena at presently accessible ener-gy

Mass of neutrino (in the most general way)
Baryon Asymmetry of Universe
~ Dark N Matter Dark Energy

Direct Exploration of Precision measurements
Higher Energy Scales rare process studies




invisible Higgs with Z to I+ |
CMS Simulation

LEP3, 500 fb”, V5=240 GeV

: 2 % 60 70 80 90 100 110 120 130 140 150
IgLiuma::?Ge\“f? 0 Higgs mass (Ge'

Combined (ZZ, ZH) precision potentially lead to 6N, = 0.006

vZ events potentially lead to 6N, = 0.001
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TPC for FCC-ee

There is a believe that TPC is the ideal detector for e*e. Certainly T
have been used with success at LEP and LHC (ALICE)

* Minimum of material

& © Forexcellent tracking capability (large number of measured points)
& - Some PID with de/dx (5% resolution)

| « Capitalization of studies done at IRFU (T2K/ILC) using micromegas
Possible synergies with linear collider studies (ILD)

—

|

| But cannot be used in all environments!

[

- A ot P

Most demanding conditions @ Z-pole
« ~33 kHz Bhabhas
« ~17 kHz of hadronic events with

<mult.> ~20 (=1 evt / 60 ps avg)

« Total drift time ~50us
* On average < 1 evt drifting in TPC
.. * 2-hitr-z resolution is 8 mm (160 ns
drift time) = evt mixing is negligible

* Ri,:229mm
* R, 1808 mm
* L,:2x2350 mm
« B=4T
* Ory~100 pm
* Orz =500 pm
« dp/p?2=8x10°
(full tracking :

oltage Divider Strip
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TPC for FCC-ee : ions are the main issue

Secondary _
T track of charged particle ions With high evt rate TPC is filled with primary ions §

Cathode  mg----===irr=r=rmrmmmmmeanaaes

Preliminary calculations for
Z-pole operation

Drift Region

Secondary ions are a serious
Issue. May in principle be
8 reduced but one needs

® non-issue @ FCC-ee)
- - = — -

e

Diztortion of drift electron path

2

—_

L=
&

== Charge density

.. E |
« Study optimized end-plate = o e i
chamber configuration for T ] ) reconstructed track
ion Suppression o grétodion for phi direction
Calculate the impact on resol. 4:_ . Maximum distorsion
Verify with test - 8.5 mm (negligible)!
S Full Drift |
I L-2.25m |
-8 [inner cylinder outer%cyll der

0.4 06 08 1 1.2 14 16 1.8
r Iml

r(m)

We need
» To improve simulations for FCC-ee environment
» Tocarry out an R&D programme for measuring these effects

<
[




Typically, the present power per channel for high rate operation is 30-
40mW. With 1 x 4mm? pads one gets 7-10kW/m?

This is manageable but requires but significant (excessive?) material

-~ 1 | will be needed to evacuate such a heat load. 1LC solves the issue with

power pulsing, not possible @ FCC-ee.

« Comparative study of options for calorimetry and optimization for
FCC-ee requirements of resolution/operability/cost
» Investigation of wireless powering and data transmission




