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The IDEA silicon wrapper <R
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In the IDEA concept, the drift chamber is

5 | Preshower complemented by an external tracking

= ! layer to:

e,

= DTCHR“‘:Z"“““ - improve pt resolution;

§ DcHRin = 35em - provide absolute reference for tracks polar

angles;

- extend tracking coverage at large |n|;
Cal Rin = 250cm g g g ‘n‘

- possibly provide time stamp to associated
tracks in the vertex detector = relax

power requirements

Cal Rout = 450 cm

v

Yoke 100 cm N
Magnet z = + 300 cm

~90 m? of silicon detectors (one layer)

In principle, very different requirements and environment wrt. vertex detector
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(' Time measurement in the silicon wrapper? (N
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o

PID in IDEA (r-K, K-p separation) provided by the dE/dx  Particle Separation (dE/chxvs dN/ex)
or dN/dx (cluster counting) measurement in the drift k| k-
chamber

# of sigma

Addition of a time measurements in the silicon
wrapper (~2 m from the |IP) would complement PID
with a TOF system
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- Few tens of ps resolution would “fill” the region around Momentum [GeV/c)
1 GeV/c not covered by dN/dx for K-t separation

Momentum [GeV/c]
- Possible improvement of sensitivity in flavour physics SN\ S—
studies; new handle for “exotic” signatures NN — 209
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Studies ongoing on benchmark channel Bs = Ds K Ol

- In general, as expected, inclusion of TOF nicely extends r-K g = . o

separation 8 =
= ¢ °

- In this channel, K and T spectra are hard, well into the dN/dx N
discrimination region = TOF contribution is marginal 10—

- Not a compelling case for TOF unless dN/dx performance is s
overestimated b,

TOF integration in simulation

INFN

Istituto Nazionale di Fisica Nucleare

- But little doubt additional timing handle can be used if
available in channels with softer spectra, LLP searches,...
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(Y AC-LGAD, or Resistive Silicon Detectors INFN
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Initial concept: LGAD with AC readout: a resistive layer is needed for charge collection

- = similar concept to gas detectors such as RPCs
DC contact

o+t p-stop ntt AC pad n.1 AC pad n.2 AC pad n.3
+‘R‘L,+ %\CWPM%
tmdﬁ%ﬁ% pT-gain yrg~ F "-gain » RSD resistive n* p*-gain oxide
p-oi p-Si
* *
p++ Channel 0 — p++ Channel 2
Signal is shared among '
nearby pads = position
reconstructed by properly £ T
] . . P P TP TV TP TOT AU FONT T TP TN | ) S N T S S 4
weighting signals —
- significant non-linearities = rw i .
requires calibration and
effective algorithms ViN it o
N TR IFRTR TN T | 0 OUT VUL FHOPT VOV TV FOPI POV TOPVE PP FUOF
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C RSD for the silicon wrapper? <R
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RSD main features:
- position resolution much smaller than channel pitch: oxy = 3-5% a; 1 o

- timing resolution close to “standard” LGADs;

- reasonable radiation tolerance

RSD may be an attractive option for a large area detector far from the |P:
- excellent position resolution with reduced number of channels;
- suitable for low-density hit environment;
- no stringent radiation hardness requirements

Cost estimates not straightforward:

- very likely significant reduction in sensor production costs wrt. current first large area LGAD
detectors (ATLAS HGTD, CMS ETL);

- readout electronics?
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Q Studies in other communities CINFR
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Recently, other communities working on future ete- colliders have expressed
interest in using AC-LGAD-type detectors for an external tracker:

FCC-US (UCSC)

- Chat with proponents in the next days

CEPC

- Presentation at CEPC workshop in Marsellle, 8-11/4/2024:
https://indico.in2p3.fr/event/20053/contributions/137850

- China currently heavily involved in LGAD productions for HL-LHC; also various AC-LGAD
prototype runs
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