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Innovative gaseous detectors for calorimetry

» To develop precise gaseous detectors as active media for future calorimeters
» Several technologies are of interest : (M)RPC, MPGD

» The boundaries with DRD6 are well defined
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# Task Perfor ce Goal \DNIEIZI ED)CF%I‘ — Milestones/Deliverable S— Insti
T1 Conception, - High efficiency with
construction thin large detectors
and charac- - Com tness of the ac— WGI1, 1.1, M1.1 M2.1 D1.1 P21,
;enmuon ]h:'f tve unit mcluniibl.;:g casl- WG2, 1.3 Construction of Uniformity study Performance and CIEMAT,
‘;‘ge samp/ fg settes and possible cool- medium-sized including efficiency uniformity studies
eaelmt?ms or mﬁ:i}}sleq . £ WG4, gaseous detector and cluster size of the large and thin VUB and UGent,
calonmeters ;.In 1 Ormity n terms Od fulfilling the require- distribution with detectors of different
chr sl. resistivity an WG7 ments on efficiency medium-size de- technologies. Perfor- GWNU,
gas circulation and small dead zones tectors. Expected mance goals in terms
[T1]. timing performance of: SJTU,
better than 3 ns in - detector unifor-
the case of MPGD. mity: < 10% in MPP,
T2 Timing per- - Timing performance 0.7 ns for RPC and terms of efficiency
formance of different technologies 0.15 ns for MRPC an in terms of cluster WIS,
of gaseous -  Uniformity of the with 4 gaps [T2]. size [T1].
detectors for detector response in - time resolution INFN-BA.
calorimeters terms of timing below few ns [T2], UniBA, PoliBA,
M2.2 - high detection rate
capabilities up to a INFN-RM3,
Construction of few kHz/cm? [T4],
large and thin (few to be obtained with INFN-NA

T3 Readout elec-
tronics for
calorimeter
gaseous detec-
tors

- Low-jitters readout
electronics

- Low power consump-
tion per channel

- Active Sensitive Unit
(ASU) of large size with
good flatness

T4 High-rate
capability
gaseous de-
tectors for cir-
cular collider
calorimeters

- High-rate capability
exceeding a few KHz
in case of (M)RPC and
tens of KHz in case of
MPGD

- Impact of high particle
rate on the detector
performance (efficiency,
spatial resolution, tim-
ing..etc)

mm) detectors of
different technolo-
gies (MRPC, RPC,
MM, HMRWELL.,
RPWELL) with
small dead zones
(< 2% dead zone).
We propose to build
detectors larger than
50 cm x 50 cm in
the case of MPGD
and larger than 100
cm x 100 cm for
(M)RPC, featuring
dead zones < 2%.
The detectors should
feature an efficient
gas circulation to
be used as active
layers in granular
calorimeters [T1].

different kinds of gas
mixtures.

D1.2

The readout
electronics [T3]1
associated with

pickup pads of the
order of 1 cm?:

- threshold down to
a few fC for MPGD
and tens of fC for
(M)RPC

- time resolution
better than 100 ps
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calorineters | tems o timing belowfewns[T2], | UniBA, PliBA,
Ch I I M22 - high detection rate
a enges capabilities up to a | INFN-RM3,
Construction~ of | few kHzlem? [T4),
large and thin (few | 1o be obtained with | INFN-NA
_ P— i i i i~i ) detectors of | differentkinds o
Realization of thin and large surface detectors with high efficiency, excellent ] T R P T ) oot of | Slkndol s
tronics  for | electronics gies (MRPC, RPC,
uniformity and high-rate capabilities operated with eco-friendly gases falmmﬂ‘; .}W povet consng- MM, RWELL | DL2
gaseous detec- lon per RPWELL) ith
i i tors - Active Sensitive Unit small dz)ad 2:;3 The readout
- Very good time resolution (ASU)ofegesize with i< 2% dead zonc). | eleetronies (T3]
good flaness We propose to build | associated  with
. detectors larger than | pickup pads of the
-Embedded readout electronics SOem xS0 emin | orterof Len:
the case of MPGD | - threshold down to
T4| Highrate - Highrate capabilty and langer than 100 | a few IC for MPGD
capability exceeding @ few KHz em x 100 em for | and tens of fC for
G (o} ] IS gaseous  de- | in case of (M)RPC and (MRPC, featuring | (MRPC
tectors for cir- | tens of KHz in case of dead zones < 2%. | - time resolution
";]2'. collider MIPGD P The detectors should | better than 100ps
. . . . . . . calorimeters - I'I'IPM(B 1g] pamce fea ffici
To provide high granular hadronic calorimeters with active media made of gaseous e o e deor oo siin
performance (efiiency, be used as active

detectors to efficiently apply the PFA techniques and at the same time provide good

energy resolution

spatial resolution, tim-
ing.etc)

layers in  granular
calorimeters [T1].
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* Institutes
- 10 institutes from 8 countries
- Most of all are also involved in DRD6 (calorimetry)
- Most of them have already worked together on a given
technology but in this proposal common studies will be

an essential feature

» Institut de la physique des 2 infinis (IP21)

» Centro de Investigaciones Energéticas, Medioambientales
y Tecnoldgicas (CIEMAT)

» Vrije Universiteit Brussel (VUB)

» Gangneung-Wonju National University (GWNU)
» Shanghai Jiao Tong University (SJTU)

» Max-Planck Institute for Physics (MPP)

» Weizmann Institute of Science (WIS)

» Bari INFN & University (INFN-ba)

» ROMES3 University (ROME3)

» Naples INFN (INFN-Na)

!
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Existing
A T
France 2 2 2 France
Fund,’ng Italy 2 2 2 6 Italy 10
Spain 0.6 0.6 0.6 24 Spain 15
- The foreseen developments on detectors is already ~ Beum e b £ 21 B 52
Germany 035 0.35 0.35 1.05 Germany 10
available or almost sure to be available e = L2 = il Israel 300
China 15 15 15 45 China 20
-> existing readout electronics could be used to SouthKorea 06 06 06 18 South Korea 30
characterize but new and more performant ones Additional (not existing)
need to be produced in common with other WPs in SR T TR G W‘
Spain 0.6 0.6 06 taly

DRD1 and DRD6.



WP5

Next steps

Fist step will be to organize the first official meeting of WP5. The major
points to be discussed will be:

» Update on the current activities and funding perspectives

» Inventory of the available local facilities and tools

» Discussion of the common activities across the different technologies
Mechanics, gas, cooling, electronics...

The goal is to build on current R&D activities with available fundings
and provide the needed arguments to obtain more fundings and to
extend the network to new comers




