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Detectors for all seasons

Phasing out of gaseous detectors has been predicted many times:

Many times this prediction was proved to be wrong!

Thanks to their versatility, their possibility to provide sub-mm spatial resolution,

and tens of ps timing resolution over surfaces of the several hundred of square

meters and more, they are an essential component of the present of future particle

physics experiments.

v' Thanks to their simplicity, they also feature important applications beyond HEP

v" Since the beginning of 2000s, a we assisted to a real boost in new types,
applications, materials, and technologies of gaseous detectors.

Pioneering Approach: New technologies, Materials, Architectures, and Hybrid Technology
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The Renaissance of Gaseous Detectors

DRD1 was born during the «Renaissance» of
Gaseous Detectors: when many experiments were

planning and building the upgrade for the HL-LHC
phase. l

)S BIS7&BIS8 and CMS RE3/1 & RE4/1
Gaseous detectors will play a major role in HL-LHC: \ s e

v' enhancing Muon Tracking and Triggering with
MPGDs, iRPC

v" new Generation TPCs with MPGDBased,
Readouts@ALICE/T2K \
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DRD1 collaboration act of birth

DRD1 was born with the spirit of creating  First draft submitted to DRDC on
an environment where gaseous detector  July 31st 2023

experts from different communities could DRD1

share knowledge and tools.

It brings together experts in:

» Micro-Patter Gasesous Detector (MPGDs)

> Resistive Plate Chambers (RPCs)  DRDIEXTENDED R&D PROPOSAL

> Time PrOjeCtion Chambers (TPCS) . Development of Gaseous Detectors Technologies
» Wire Chambers, and so on... 7 Draft v1.0

From accelerator experiments to cosmic

rays experiments, and beyond.

Q4_2022/Q1-2023 Q2-2023 I 9 The d id i i:]::'raﬂ f the d chall fi ious d
10 e document provides an overview of the state of the art and challenges for various de-
= Formation of the = Writing the proposal i e uric P T mpmeniagas S e
. r 13 commit, with related infrastructures and tools necessary to advance the technological goals, as
DRD1 proposal (SClentIfIC and 14 outlined in the ECFA R&D roadmap. The main DRD1 document is structured into chapters,
Or amza’uon) ’[ha’[ 15 emacl;liiescribi.nglll;ieaz:livitlypllanne'(li-l:)ylheeigh]t)\g]g;ldngGr[:llps (WG),whichaﬂielhe“cahr{e’taf
16 e future scientific organization. The current roposal concentrates on the collabora-
team i . g . 17 tive researchprﬁgram%urthenexl3years, pre
" CO”eCtIOn Of InClUdeS ConCIUSIOn On-line version: https: //cernbox.cern.ch/s/BKQsuboiuhPWDaa
intereSt from the and feedbaCk from the DRD1 Website: https://drdl.web.cern.ch/
institutes (survey) workshop and survey
= 1stWorkshop and = Collect feedback by
“«p,. shaping the institutes in contact with ; Geneva, Switzerland
e/I,h Jdirection of RD. their funding agencies = July 30, 2023
lhal' about the best funding
) ) schema ) .
DA nd . https://cernbox.cern.ch/s/BKQsu6oiuhPWDaa
Qs = 27 Community
e Workshop

Marcello Abbrescia RPC 2026 4



DRD1.; a large and diversified community

« 133 Institutes (DRD1 MoU
Annexes 1 & 2)
« More than 30 Countries,

« More than 700 members

B https://indico.cern.ch/category/17841/
mdlq. https://indico.cern.ch/category/17385/

Home Create event ~ Room booking My profile

Home » Experiments » R&D » DRD1 Development of Gaseous Detectors

DRD1 Development of Gaseous Detectors
DRD1

Collaboration
Meetings in R
2024 - 2026: o packages

Collaboration Board Meetings

General Meetings

Management Board Meetings

& WG an d WP Scientific Coordination Board
D R D 1 Technical Coordination
H £ Resources Board Meeting
Scientific
) L. Other meetings
Activities :

Marcello Abbrescia

DRD1 website: https://drd1.web.cern.ch *
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8 events
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WIRE LVD
51 events
11 events @
19 events
11 events
2 events 16%
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1 event

MPGD

3events @ 34%
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DRD1 scientific organization

DRDT 1.1 Improve time and spatial resolution for gaseous detectors with
long-term stability
DRDT 1.2 Achieve tracking in gaseous detectors with dE/dx and dN/dx capability @
in large volumes with very low material budget and different read-out O,;f
schemes
DRDT 1.3 Develop environmentally friendly gaseous detectors for very large /9
areas with high-rate capability *
DRDT 1.4 Achieve high sensitivity in both low and high-pressure TPCs

DRDTs Working >
12131 14] Packages ‘ éé

Trackers/hodoscopes

-k
—

Drift chambers

Straw chambers

& Tracking TPCs

Calorimetry

Photon detection (PID)

Timing detectors

® || Reaction/decay TPCs
Beyond HEP

Marcello Abbrescia RPC 2026 6



Strategic R&D=Work Packages

Group together institutes research interests around Applications with a focus on a
specific task(s) devoted to a specific challenge (Detector R&D theme ), typically
related to specific Detector Technologies and to the development of specific tool or

infrastructure Work Package

Tasks

focusing on challenges related to
performance (precise timing, high
rates performances, longevity ...)

Technological areas:

MPGD, RPC, Wire, LDC, TPC, ...

*R&D on Sensors, Electronics,
Software Tools, Gas Properties
studies;

* Development of infrastructure and
production techniques

* Training

Most WPs are ready for endorsement or preparing for endorsement
Interested institutes are drafting documents with detailed information about
milestones, deliverables over the years and available/needed resources for

the R&D program accomplishment.
Marcello Abbrescia RPC 2026



DRD1 Work
Packages

WP Ready for

ID Title Annex endorsement

Trackers, hodoscopes,

Wrl large area muon systems 6.3 J
WP2 Drift chambers 6.4 J
First 9 DRD1 WPs established at the WP3 | Straws and drift tubes 6.5 J

time of the DRD1 proposal approval -WM Tracking TPCs 6.6

e 2024-2025: scientific activities
organized within a WP framework
— WP meetings

— Workshops

e Resource planning

— Existing resources used for the
ongoing activities

— Application for resources

e Endorsement procedure

— Preparation of the WP endorsement
procedure within WPs

— First endorsements started!

Marcello Abbrescia

WP5 Gaseous calorimeters 6.7

WP6 | Gaseous photon detectors 6.8

WP7 Timing detectors 6.9 J
WP8 Reaction/decay TPCs 6.10
WP9 BHEP applications 6.11 J
L2 Scientific Organization of the DRD1 Collaboration 21
L2.1 Scicntific Organization . . . . . . . v v v v v v v vt vt e 22
L2LY OISO RO . oo oo oo ens 0 G RS55S4 00 0 23
LR O OTCEN o o) s e i s T o 150 s P o 0000 e s b 25
LAY WORKTRCERREOR o i » ahel s aee maieE e e 8 8w e s 25
I2.2 Work PaCKRECE: v o o oo s wiwie & wveowr v i e w S0 sl o wae @ W et @ e 26
1.2.2.1 WPlL:Trackers/Hodoscopes . . . . . . . . . . ... iuunn.. 26
1.2.2.2 WP2: Inner and Central Tracking with PID Capability, Drift Cham-
EOPEL o/ e, o ol SR, 5t e 1 i o s o 28
1.2.2.3 WP3: Inner and Central Tracking with PID Capability, Straw and
D Tube CRRIMDEEE o v & o0n ) 5 6win; & 0wy wme &% @ @ 28
1.2.2.4 WP4:Inner and Central Tracking with PID Capability, Time Pro-
IOCHORCHRIIES o = i o, & @ bje) o i o o iee o e & o) el & e 29
225 WP CHMOMMIBIEY . oo mwme a e mie o s o e « 8 e & 30
L2320 WEE PhoW-DElechNs s 250605 8% dngmesas s iv b 32
Ry WIS T PONEINE o oo s o i /i sva e @) 5 mixe [ s 33
1.2.2.8 WP8: TPCs as Reaction and Decay Chambers . . . . . . ... .. 33
229" WPE Beyord HER : . .u s oisis s ine oo se sy 35
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ing AMpla 5
S Oom
8 tasks define the WP1. From the proposal up to now,

an update of the task activities has occurred to include
new feedback from institutes during the WP1 New RPC and TGC

WP1 Tasks LN o

workshops. structures
_ 1st DRD1—WP1 Workshop, March 7, 2024 > New Resistive MPGD
— 2nd DRD1—WP1 Workshop, November 14, 2024 Structures
— 3rd DRD1—WP1 Workshop, September 25, 2025 » New Front-End
Electronics
. B 5CM B 4°CM 3*CM W 2°CM W 1°CM > Optlmlzat|on Of
. Scalable Readout
§ System
s » Eco-friendly gases
g ® = > Manufacturing
: N . = > Longevity on large

detector area
> New Detector

WGs %
’ T . Structures AQ\,&\
any WP1 contributions in DRD1 WG sessions Q&@Q&e‘\
=z
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WP1 activities: RPC and TGC structures

WP1 T1 STATUS AND PLANS: D1.2

Overview of project:
instrument ceiling of ATLAS cavern
with RPC-based tracker (~2500 m2)

A double-gap glass RPC (1.4 mm gas gap and 1.1 mm glass - — unique sensitivity to long-lived

electrode thickness) was tested with a new readout particles at EW scale
electronics based on FATIC2 chip adapted for RPC signals TDC State of the art:

time resolution ~100 ps . constructed prototype using ATLAS BIS7
technology, looking at cost-effectiveness
(focus on gas gap materials)
Plans for 2024:
+ survey of HPL manufacturers / low resistivity
. Milestone:
+ pre-production construction end of 2025
Deliverable:
- alternative gas-gap materials / manufacturer with proven stability (irradiation)
Resources are confirmed as per table

Status of the art of the R&D, a

new electronics was performed at INFN RPC Lab with low

Preliminary calibration (S-Curves and threshold scans) of the ? 1
charge thresholds (DRD1 WP7B) S‘

» Plan: fine tune the electronics integration and
perform dedicated performance studies with
cosmics muons. The detector will be operated
with the CMS standard gas mixture and few z
ecofriendly mixture candidates

&
T

H
T

Charge (fc]
5 &

» For 2025, requested to INFN: a CAEN PicoTDC for timing
measurements and an additional MFC to test the detectors

with 4 primaries gaseous mixtures - ecofriendly ° ° TGC prOdUCtIOn and teStlng

candidates

IP1-T1: High-rate layout

o w
T

Cathode board spraying with graphite Wire winding and soldering

A measurement of the rate capability (defined as the radiation flux corresponding to an efficien:
of a preliminary high-rate layout (introducing two conductive lines for fast current evacua
performed by irradiating the detector with a 5.9 keV X-ray gun with a spot size comparable with

conductive grid realized on the DLC (1.6 GOhm/sq).

» Decades long experience at WIS developing,
producing and testing TGC chambers for ATLAS

« Joint effort with Japanese groups from the

SRRC rte capabilty: HR w electronics side

Measured Flux [Hz/em?]

1
10 10°

} Module 1

The implementation of conductive lines on the DLC introduces
some instability at higher voltage, sensibly reducing the plateau

RAArCBNG ABBrascia ™ " ="

Rate capability of ~1 kHz/ci

} Module 2

~ Fviorii, 6. Maniatis, L. Moleri, H. Morimoto, A. Wada.



WP2: Drift chambers %,

WP2 Tasks 0, " %
Qg , O
» Development of a front-end ASIC for S/ ,o,/
cluster counting °/-,5},
» Development of a scalable multichannel e

DAQ board

» Mechanics: new wiring procedures and
new endplate concepts

» Increase rate capability and granularity

» Consolidation of new wire materials and
wire metal coating

» Study ageing phenomena for new wire
types

» Optimisation of gas mixing, purification,
and recirculation systems

ADC BOARD == 8- W&

: INFN-Le + BINP
3 o W ovivlen L3
//_\QQ»\ il e
"@‘\i\x\‘o‘\ Drittube | =
S oo “ ol
%"QQ‘/ 00-.5:— | ‘ gg :jm \C-:'V wire

poR-
i |

Marcello Abbrescia c- I S LT T
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...and so ON!

Literally hundreds of presentations
on the work DONE!

STRAW TRACKER FOR NEUTRINO PHYSICS

Slides by Roberto Petti

g module with 4 XXYY straw layers

-supporting t
Self~centeringé ith precision spacers

Low-| dout boards integrated
inl r frame (64 channels each)

a for initial data
ustom ASIC with dual sub channels
for time and charge measurements

Self-cooling design

Studies showed that precise time information ( g, better than 150 ps/hit ) can improve on close-by hadr
showers separation leading to better PFA performances = MRPC

MRPC are usually built with fishing lines > Homogeneity issues

Using spacers and appropriate gas circulation system ensures better uniformity

Inney plates
l Gas Silicone filling
l outlet area
' Outer
l‘/frame
Gas
inlet
] Inner frame

Inner frame
QOuter plates

\(\IP : Gaseous Calorim
Marcello

Abbrescia

e — @DRD1
WP3: Straw and Drift Tube Technologies

WP7 timing detectors

| Cosmic tests on thin-RPC

¥l e

Setup

_  RPC-RAD Labaralary meimvney
5 5 Doutde gpins ey

= Double gap with strip readout panelin
betwean e
o Soda-lime glass electrodas: 1,1 mm
thickness
o Gasgap: 500 um thickness 1edl

+  signatreadout: CAEN Digtizer DIS742 tor

signal detector study

Task 1, 2, 3: Detector structures

Large size, cost efficient

Extreme conditions (outdoor,
underground, underwater)

Low maintenance (little to no
gas flux)

IRFU-CEA (Micromegas)

RPC: LIP Coimbra 5

WP9: beyond HEP 12



DRD1 structure: Working Groups

DRD1 is a community-driven collaboration: the idea is to share common
infrastructures (labs, workshops), common R&D tools (software and electronics ), and
to create the right environment for cross-exchange of knowledge and techniques on
gaseous detectors.

DRD1 Is also organized in eight Working Groups (WGs): they
provide the framework for sharing knowledge, expertise, and efforts,
and support strategic detector R&Ds, facilitating the establishment of
joint projects between institutes.

W1 We2 Wes Wed Wes Wes We7 Waes
DRD1 WGs are the «agora» of

a
ol 4 e 3 A
13— D im,. 3
S Nz :
e -

Detector physics, simulations and software

Electronics for gaseous detectors

Detector production

Gas and material studies
Common test facilities
Training and dissemination

Technologies
Applications

Marcello Abbrescia RPC 2026 13



DRD1 structure: Working Groups

Each of the eight Working Groups is guided by 3-5 conveners from different
gaseous detector technologies:

» New challenge for the community
» New opportunity for the community

Open and filled with cross-fertilization
among different technologies

Approximate number of components

Scientific scope Members
WG1 Technologies ~80
WG2 Applications ~70
WG3 Gas and Material studies ~80
WG4 i)oeslaesctor physics, simulations and software ~190
WG5S Electronics for gaseous detectors ~60
WG6 Detector production ~50
WG7 Common test facilities ~110
WGS8 Training and dissemination ~110
Marcello Abbrescia RPC 2026

@ &

O A
ot
&=,

e
&

> A
e,
)

v Typically 2-4 meeting
per year/per WG

v’ Presentation of the
activities to the
collaboration at large
during Collaboration
Meetings

Different ideas.

Common progress.
14



WG methodology; common goals

Activity of the WGs develops around common goals, agreed after consulting the community.

Reference | Description Common Objective Reference | Description Common Objective
D4.1.1 Garfield++J®pdernization: Review Core Code (Multi- | Core Code D4.3a.1 Simulation of Large Charges and Space-Charge: Imple- | Software
Thrcad“ﬁgcneous Arch) ment Space-Charge

D4.1.2 Gar®N-++ Modernization: Add Community Tools (Au- | Software Tools D4.3a.2 | Simulation of Large Charges and Space-Charge: Imple- | Software
A @patic Builds etc) ment Field-Update with neBEM

D4.1.3 arfield++ Modernization: Review & Accelerate neBEM | New Release D4.3a.3 Simulation of Large Charges and Space-Charge: Imple- | Software
Code ment Clustering for Large Avalanches

I@' Garfield++ Framework Improvement: Recommended Set | New Release D4.3b.1 Simulation of Discharges: Use Code D4.3a to Simulate | Software, Valida-
/ of Ion Mobilities Different Geometries tion

%4.2.2 Garfield++ Framework Improvement: Long-Term Solu- | New Release D4.4a.1 Simulation of Signals in Detectors with Resistive Ele- | Software
tion for Magboltz ments: t-Dependent W-Fields with neBEM
D4.2.3 Garfield++ Framework Improvement: Displays, Docu- | New Release D4.4b.1 Simulation of Rate Capability in Detectors with_Resistive Software
mentation, Examples Elements: Equivalent Circuits with meBEM- spice
D4.4b.2 Rate Capability Simulation in Detectors with Resistive El- | Software
Table 14: WG4 - Common Objectives (4.1-4.2) ements: Framework for Large-Size Detectors
D4.4c.1 Dark Counting Rate and Ageing Software
Garfield++ is a community built & maintained tool D4.5.1 | Simulation of Large Gas Volumes (TPC) Software

Inherited from Wires & MPGD Community D4.6.1 Modelling and Simulation of Eco Gases Software

D4.7.1 Measurements and Extraction of Penning Effect Software

Interfaced with community built tools such D48.1 | Parameterized — Fast - Simulation Software

D4.9.1 Simulation of Electroluminescence Software
as neBEM’ MagbOItZ, Degrad’ Heed D4.10.1 Simulation of Negative Ions Software

D4.11.1 Measurement of Ionization Quenching Factors for Low- | Software
Energy Nuclei

Table 15: WG4 - Common Objectives (4.3-4.11)

Disclaimer: being co-convener of WG4 the presenter is particularly fond of these topics
(and expert in the activities of WG4).

Marcello Abbrescia RPC 2026 15



Talks In WG4

* 60 Talks given in WG4 sessions of 7 collaboration meetings +
WG4 Working meetings

=

= A 2SN W= O A

-
o

Region

N W N =

Europe
Asia
TOTAL

@
o

Created with mapchart.net

While we have contributions from Europe and Asia, we do not have them from the America.

vare 1here is plenty of room for contributions from the Global South! .



WGS: Topical Workshop on electronics
for gaseous detectors

Remarks

« The VMM frontend took almost 8y
many issues along the line

« But suecessful! NSW operates in ATLAS for the last 3 years

« Many other applications followed after NSW

was & difficult and expensive path with

« The SRS implementation allowed an even high number of applications
* VMM s fully flexible and capable of high rvics. can match many many requircments due 10 its
lopment is expensive !

as clectromics engincers with
+ mplementation of highly complex electronics becomes more and more difficult
- Technology is evolving — Power distribution is a key element for low noise clectronics. it

costed NSW almost 2y and continues to cost ds fure:

UNIVERSITAT

Readout of Straw be Tragker for Neutrino Physics

BockD
UNIVERSITAT

Salsa ASIC: Interfaces

EIC example : streaming readout

———]
——
———
i

IvidivueliIv MuNviI Coviu

CUSTOM ASIC FORSTT » '

18 contributions covering different electronics topics

UNIVERSITAT

Development of a new ASD-ASIC for drift-tube and straw detectors

[New ASD chip in 65 nm CMOS technology

Tt ot
byt e T
>— o
i sil
P e

iglereipda sepeg

B h

Amplifer Shaper
abricated in 65 nm TSMC CMOS technology.

» Bipolar shaping selected to avoid baseline sh

* Discriminator with LVDS output.

» Power consumption per channel 12.8 mil (61
the ATLAS phasz— IASIC).

» 0.235 mm? areafchannel,

UNIVERSITAT

Short status on DRD7 ADC and TDC acti

+ Overview of DAD7.3a
“Hi

performance TDC and ADC blacks at ultra-Jow power
DRD7.3ais one of three DABT.3 projects
DADT.3 (4D & 50 techn.) is one of seven DADY packages

NG the DRD? proposal at 3+ meeting of the DADC
menvany1 408007/

+ Few examples of existing low-power front-end ASICs
(~GRD6)

Contribution to SRSe design — the eFEC module

21
g +
— & ossf
‘' £ |
£ 006l
D i gt t
PR & om} -
ot Hag
byth y £ ook t
designed by the MPllor Physicsand 5092
090F
ifts at high background it rates. {
osf

| TTRTTIITTTORT POV PYORT IOV ORI I
D 200 dop 600 BOD 1030 1200 133D

% s thi f
lowerthan the power consumption of Counting R pes Tube e

ties (plus few slides on front-end ASICs)

N l"“ Introduction to TDC&ADC in DRD7.3a
AGH

* Project Target and Vision:

High resolution (~10ps) TDC and medium-high resolution (10-14
bits) fast sampling (=40MSps) ADC blocks. High performance,
especially ultra-low power consumption, should be confirmed with
a very good Figure of Merit, compared to the state-of-the-art
solutions in the same CMOS technology and with similar
parameters

The ADC&TDC blocks in advanced CMOS technologies should be
ready to be deployed as key components of SoC readout ASICs

* Contributors: AGH (PL), CEA IRFU (FR), CPPM (FR), DGIST (KR),
ICCUB (ES), IP21 (FR}), OMEGA (FR), SLAC (US), TU GRAZ (AT)

detector

SERDES 1Py

1 Gish bk 10 rerace wi sanc
. gl ALIP

i cheicws wh P

condisons o e Ci

https://indico.cern.ch/event/1413681/sess'ﬂ1$/546964/#20240619
4

UNIVERSITAT

ASIC design challenges - with a focus on precise timing

VA

UNIVERSIT

RPC physic and performance v.s. low threshold
— 3 r 1

Conclusions

« In future high energy and luminosity colliders the application of gas
detectors requires a very low threshold obtained by moving the gas
amplification to the electronics.

* SiGe bjt technology amplgrs show very low noise and are therefore
very interesting.

UNIVERSITAT

Update on

L7



WG7: common test facilities

* Common Laboratory - DRD1 H4(PPE134) 2025 Test Beam /00 i
GDD (CERN, EP-DT-DD) DRD1 test beam campaigns datr) o R

LD T T . S e 00 | ’:
* Com mon D R D 1 TeSt Two test beam campaigns in 2025 ' o B EmE % r
Beam cam paign s at + Mon. 14/07/2025 - Wed. 30/7/2025 (13 groups) ~ ’ .
. » Thanks for the great collaboration of all participants r Wed 121, MO nabowm 0% 108
EHN1/SPS Semi- (e.g. the complete dismounting worked within 4h) | i ey
. . » More information on Indico™: e L e
pe rm an e nt | n Stal I atl 0 n hitps:/findico.cern.chievent/1578401/ 2025 test beamn pesiod (July 14 - July 30)
(H 4) . » Some visual impressions on the next slide TV KD
) *  Wed. 05/11/2025 - Mon. 24/11/2025
2024 3 D R D 1 teSt-b eam » Reaching the limit of PPE134 with potential 17 setups TRl IRty w Tt | N | SR S 7))
i » More information will be gathered on Indico*: T
cam p al g ns (8/8/5 S et u p S) https:/findico.cern.chievent/1599108/

2025: 2 DRD1 test-beam
campaigns (13 /17 setups) <7 e e

2026: 2 DRD1 test-beam S
campaigns (May & July) -8 ‘ L
I 2 = !

LA I0.J .4 1 1 18! 11 T Uil . 11 =
s T T = rﬂ - » > i {
Si&.ﬁ.qq 1 AT 6 | ‘ et 1 v / — X -
oy v. '.-‘ -" ). - T =+ i A
-A —HE {F-I {JH KL _ e .
~ ‘ P ¥ > g sl v~ ==
L I N 1O (N - Trn g o
1] | i A
oy i 4
11 84 18800580088109 108011 e ‘i.‘ = i
& \
. G: GEM-TPCs—notready [i* @ » = » » & g
gi gIFéLz;stglcescope B H: INFN Bari RPC group S \ / &
: A I: DRD1 telescope A - B 3 1 .
C: PARASITIC: minicatus 3 . & 2 3
D: USTC (URGroove J LMU Munich ” e
E: DUNE (;ologrnca)vgr)oup-lNFN Section of Bologna < HARASTHICStaws P \ . : .
F MWPC-Tracker-VMM L: HYDRA tracker (TU Darmstadt) X - 7\ b agg
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WG8: DRD1 Communication resources

DRD1 Bulletin

Regular newsletter containing
announcements, upcoming
events, communications from
WGs, job opportunities, etc.

[,(:_'-'\,_JA.-; rse ©

DRD1 Forum
https://drd1-forum.web.cern.ch

Exchange about common
guestions, used by multiple WGs
e.g. for test beam preparation,
simulation activities.

o

DRD1 Website
https://drd1l.web.cern.ch
Updated lists of
collaboration events,

From: DRD1 Buletin e xletind cern.ch
Subject: DRD1 Bulleli - Jure 2020
Date: 7. June 2024 a1 1255
To: DRD1-a1 (Gaseous detector AD Colaboration Maiing List) DRDT-ab@cem.ch

DRD1 Bulletin
June 2024

Issue Nr2 /2024 -

Call for new logo proposals is open = see below for details.

Content:

+ DRD1 announcements and upcoming events
* Topical Workshop on Electronics for Gaseous Detectors
* DRD1 Logo — submissions and voting

*+ News from Working Groups

+ schools and training

* Conferences, workshops and seminars

* Job Opportunities

DRD1 ANNOUNCEMENTS AND UPCOMING EVENTS

Second DRD1 collaboration meeting and Topical Workshop on Electronics for Gaseout

Detectors (see below for details) to take place at CERN from June 17th to June

First DRD1 Gaseous Detector School: CERN, November 27th to December 6th, 2024.
The program will consist of academic lectures and hands-on laboratory
exercises covering MPGDs, RPCs and wire-based detactors
Applications are open from now until the deadline on July 31st, 2024
School website and registrations: here.

Gaseous detector seminar series: next seminars will be communicated directly when
confirmed, Link

XVII Conference on Resistive Plate Chambers and Related Detectors to take place in
Santiago de Compostela from 9th-13th September 2024
Official site

ECFA eve- Higgs/Top/EW Factory Study to take place in Paris from 9th-11th Octaber
2024

& Topics

& My Posts

® Review 1pending

# Admin

More

+ Categories
B General

B WG4: Software and Sim
B Simulation Tools

W WG6: Production and Te
W Materials

W Tools

E All categories

“ Tags

& mood

Job opportunities

om bl will e b

iy

Jab description

Possdactoralresearch position in

Prstdectoral research pesition in st

Appled physiistf the CERN Meutrin Patioem

PO positin: Scholarship i Diret Dark Matter Detection

Develope

Gaseous

Detector Physct

Researeh scientist

Do you want live notifications when people reply 1o your posts? Enable Natifications

ot aegores » | g » Lot Top

W Matorials W Tools

& Staff

‘admins and maderalars,

WG6: Production and Technology Transfer 2

Privale category for staff discussions. Topics are only visible to

DLC for uRWELL detectors
Coverlay materials Sof
4 Privacy Policy

Terms of Servica Aug

Admin Guide: Getting Staried A

WG/WP descriptions and
contacts, job opportunities
in DRD1 institutes,

& new job cpening, plasse emal details ta DD WGE

General 1

# Welcome ta DRD1!

Create topics here that don't fit into any other existing calegory.

Site Feedback 0

Discussion abiout this site, its organization, how it works, and how
we can imorove it

Imstitution

NEAC 4, Psand André Filpa Corter D of G

DRD1 R&D Collaboration

training opportunities.

HomE AcTivinies

MEECTINGS  DOCUMINTS  LINKS  INTERNAL

NCACPASPolind  OCEM LT LR g o,

CERM, Swetzerand FippoRest
L T T S AP
- bt asaae [ anded Flpe cory

COASschayFrance by 24 Thomas Papsevangriou

ot s a3 et

CORN,Swiisland XM 1A2 Erakdo Gliver

0 pmtsnontan

Detectors T
+ 13 DRO1 COLLABORATION MEETING, 29 January - 2 February, 2024, CERN (link)

« DRDI Extended RAD Proposal (Last modified 2024-01-28, link)

ies



https://drd1-forum.web.cern.ch/

DRD1 Scientific Coordination Board

The SCB serves as a cross-coordination board within DRD1. It plays a pivotal role
In overseeing the execution of DRD1's scientific programs as outlined by the CB:

Foster collaboration between DRD1
Working Groups (WG) and Work Packages (WP)

SCB Composition: - Discussion of WG activities
Overview of the program and people
participating

How the activities are organised

- Status of the activities

- Common objectives

- Synergies between WGs and WPs

- Spokespersons - WP feedback to WGs
- Technical Coordinator and Deputy How WPs see cooperation with

- Resource Coordinator

- Working Groups Coordinator
- Work Packages Coordinator
- WG Conveners

- WP Leaders

- WP Project Leaders

Py o the other DRD different WGs

- Linkpersons to the other S - Support the WPs expect from WGs
- CB Chair/Deputy What is th t the WP

- MB/SCB secretary (tbd) Iisleisiotuns i iiaiie

provide to foster WG activities
Marcello Abbrescia RPC 2026 20



DRD1 Common Activities: 2025/26

Highlighted activities supported by available common resources in 202¢

Common Developments

Gas and Material Studies

Gas and material properties studies. Eco-friendly mixtures. Outgassing and
ageing studies.

Gas systems control and monitoring

Development of gas mixers, monitoring and calibration units for laboratory use.

Modelling and simulations

Training, measurements of gas parameters relevant for simulation (in synergy
with WG3), access to computing hardware, services and software licenses

Electronics

Common developments on FE ASICs, DAQ and Instrumentation

Common Facilities

Detector Manufacturing and
Workshop

Common equipment, test new manufacturing techniques, training and transfer
to industry

Common Laboratory and Test Beam

Common Test Beams (semi-permanent installation at CERN/SPS), support for
common test and characterization (in synergy with WG3) laboratories.

Common Projects

Blue-sky and Generic R&D

Detector physics R&D

Novel Applications

Technology R&D

Industry Technology Transfer

Project involving at least three DRD1 members in areas of common interest to
the DRD1 community

Scientific Network

Collaboration Meetings and Topical
Workshops

Three collaboration meetings per year, with one of them held outside CERN.
Ad-hoc topical workshops extended to other communities.

Conferences and awards

Support to gas detector conferences and workshops.

Schools and training

DRD1 Gaseous Detector School, knowledge and training dissemination
initiatives.

Marcello Abbrescia
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DRD1 common projects

The DRD1 Common Project Funding is designed to support project costs in areas of
shared interest within the DRD1 community, in five main fields.

¢ Blue-sky &
- O = Generic R&D
Explore new ideas

Detector Physics * s Novel
, \ R&D Applications
Understand how \ DRD1 / Bring gaseous detectors
detectors work COMMON to new fields
PROJECTS

Seed funding
for collaborative R&D

Technology of common interest
Q R&D A ™~
Develop new tools

& techniques

Industry
Technology Transfer

From R&D to industry

The DRD1 Common Projects are not meant to cover R&D activities where other funding
schemes are better suited, such as:

- Strategic R&D (covered by the Work Package activities)

- Project-driven R&D (covered by the projects or experiments)

Marcello Abbrescia RPC 2026 22



First DRD1 commond project funded

NAAPS Py,
an) A
!
- “
Y e
zs =3

1223 | WEIZMANN i
I DX | INSTITUTE ”DRD

:W:JB OF SCIENCE

E Prepreg (pre-

- . Impregnated
Common project: composite fiber):

Development of Prepreg with The resin can include

Controllable Resistivity additives (e.g., carbon
black, CNTs, graphene,

or metal particles) to
impart controlled
electrical conductivity or

Luca Moleri
on behalf of Oliver Kortner (MPI) and Rui De Oliveira (CERN EP-DT-EF)

DRD1 collaboration meeting, Warsaw - 10/10/25 StatiC diSSipation.
Advantages Limitations

» Resistivity tunable by additives » Resistive tunability not commercially available

« Cheap * Nontrivial surface and bulk properties of a

« Easyto scale up composite material

» Standard PCB substrate * Handling and storage conditions before curing

* Robust against aging, discharges, radiation » Complex process requiring industrial

* Mature technology used in most gaseous equipment (dispersion of additive in resin, fiber
detectors impregnation, curing under pressure and heat)

I\VIC!IL—CIIU AVNVITOuLIa NnNrv 2cvcv £LO



DRD1 collaboration meetings

Baseline: Three DRD1 Meetings per year v o
\

1st Collaboration Meeting (CERN), Jan. 29-Feb. 2, 2024:
https://indico.cern.ch/event/1360282/

2"d Collaboration Meeting & Topical workshop of Electronics for Gaseous detectors
(CERN), Jun. 17-21, 2024: https://indico.cern.ch/event/1413681/

3'd Collaboration Meeting (CERN), Dec. 9-13, 2024:
https://indico.cern.ch/event/1442324/

4th Collaboration Meeting & Topical workshop on Detector Manufacturing and
Production (CERN), Feb, 24-28, 2025, https://indico.cern.ch/event/1489983/

5th DRD1 Collaboration Meeting and Topical Workshop Towards Sustainable Gas
Mixtures for Future Detectors (CERN), Jun. 16-28, 2025,
https://indico.cern.ch/event/1543925/

th DRD1 Collaboration Meeting (CERN), Feb. 23-27, 2025,
httos://indico.cern.ch/event/1632132/

Working Group Sessions

y
A
<L

Special thank to all conveners for
organizing this and to all
colleagues who will present their
ongoing R&D activities

https://indico.cern.ch/event/163
2132/timetable/?view=standard

M DRD1

Marcello Abbrescia RPC 2026



https://indico.cern.ch/event/1489983/
https://indico.cern.ch/event/1543925/

DRD1 collaboration meetings outside CERN

First DRD1 Collaboration Meeting outside of CERN:
Oct. 6-10, 2025: Astrocent & Nicolaus Copernicus
Astronomical Center, Polish Academy of Sciences, Warsaw

@ DRD

DRD1 COLLABORATION
MEETING

23-2150 OCTOBER WA RSAW

Organised by:

wcOLAS comemwCyS

@ DRD1
COLLABORATION
MEETING

geI00CTOnER WARSA!

RPC 2026

Marcello Abbrescia

One out of the three yearly
collaboration meetings is
outside CERN

v’ Expanding DRD1
Scientific Network:
community of experts
exchanging knowledge,
providing critical peer review,
Inspiring each other, and
sparking new collaborations,
exploring new solutions or
other ways
v' Support to DRD1 Local
Institute:

25




DRD1 collaboration meetings outside CERN

Second DRD1 Collaboration Meeting outside of CERN:
Jun. 29 — Jul. 3, 2026: Laboratory of Instrumentation and
Experimental Particle Physics (LIP) and Physics Department of
the University of Coimbra

https://indico.cern.ch/event/1662850/

8"DRD1COIMBRA

cOLLABORATION MEETING 29" June — 03 July 2026

8t DRD1 Collaboration Meeting

v' 165 partecipants

v' 66 contributions

v' ALL sessions broadcast
on ZOOM

v LOTS of exciting
scientific discussions

Marcello Abbrescia RPC 2026 26



Fostering young researchers. DRD1 schools

Organized in the framework of the WGS8 activities, with the help of Jocal
organizing committes:

2026: 3'Y DRD1 School, FRIB facility, US, July 8-17:
https://indico.cern.ch/event/1572535/ - first DRD1 School in the US

2026: DRD1 Topical School “Gaseous Detector Simulation”,

Bari, Italy, May 18-22: https://indico.cern.ch/event/1606443/overview

2025: 2" DRD1 School, FTD, Univ. Bonn, Germany, Sep. 17-24, 2025:
https://indico.cern.ch/event/1384298 - first DRD1 School outside CERN

2024 1st DRD1 School, CERN, Nov. 27 — Dec. 6: https://indico.cern.ch/event/1384298

2023: RD51 MPGD School CERN, Nov. 27 — Dec. 1: https://indico.cern.ch/event/1239595

Facility for Rare Isotope Beams (FRIB)
Michigan State University (MSU), USA
817 July 2026

Marcello Abbrescia RPC 2026 27


https://indico.cern.ch/event/1384298

2025 DRD1 Detector school@FTD

DRD1 Detector Schools are

structured in:

» Morning lectures by world
experts in the field offering
an overview on gas
detectors physics,
technologies, simulation and
modelling, readout
approaches, manufacturing
techniqgues and applications,

» Hands-on exercises on
various technologies in the
afternoons, with an
emphasis on methodologies.

The target audience are PhD
students and young scientists
working on gaseous detectors.

Marcello Abbrescia



2026 DRD1 Detector school@FRIB

8-17 Jul 2026
DRD1 https://indico.cern.ch/event/1572535/

Facility for Rare Isotope Beams
(FRIB), Michigan State Universitv

Facility for Rare Isotope Beams (FRIB) . i : , 18. Simulations
M‘ch‘g‘n st‘t. ﬂi"l (Msu). USA JB E;E;g?gzeﬁla;g‘?lul[?trmjuc“ﬂn 10 FR|B Safmy rules 2 Antonello Pellecchia (Universita e INFI, Bari (IT)), Riccardo Farinelli (INFM 2

®11/07/2026, 14:30
8-17 July 2026

. 1 i TRC)
2. Introduction to Gaseous Detectors .%;f?ﬁﬁ[:f“'“” Chamber (TPC)
. ) ) L 0
& Fabio Sauli ®13/07/2026, 08:00
®08/07/2026, 10:00

20. Electronics Readou'{ technologies
& Giordano Cerizza (Facility for Rare lsot e (@ M

®13/07/2026, 10:00

3. Gaseous Detector Physics
A Fabio Sauli

INTNTE 11 71 Gas properties and systems
@ 08/07/2026,11:30 2 Marcello Abbrescia (Eeri Frys

®13/07/2026, 11:30

4. Q&A, section and discussion

®08/07/2026, 12:30 9. Q&A, section and discussion
© 13/07/2026, 12:30
6. Wire-Based Detectors 22 RPC Technlogy
& Junjie Zhu (University of Michigan & Giulio Aielli (INFN e Universita Rome Tor Vergata (IT)
@ 09,/07/2026 1130 @ 14/07/2026, 09:00
_ . . . 23 Detector for Heavy-ion Dlagnﬂsucs-’PID
7. Q&A, section and discussion 2 Flena Roce . erisnenfors H
®00/07/2026, 12:30 ® 14/07/2025, 10:00
. 24. MPGD apphcauons in HEP
13. MPGD Technologies 2 Klaus Dehmelt (Thomes | onal Acoslarstar F
& Nilanga Kumara Liyanage [The Virginia of Univarsit @ 14/07/2026, ||.3:|
- sty Sl s T ®10/07/2026, 09:00 10. Q&A, section and discussion
Aot gratve Yot ts . F 7 ) ) ® 14/07/2026, 12:30
frow mguywion vy ety 14. Signal Induction o
. A rY M e e Froierts @ v L et o B ird Ge ot sopth - W Riedler (CER 25. Wire-Based Detector applications in HEP
W o oy i S Ovparerers = yremer Riegler (CER ® 15/07/2026, D9:00

Mo Cofom, Fné Qwfean | girua, WV ®10/07/2026, 10:00
e ol L Ol Fg '{'--'.-;'-'-'v--\l'u 26. M(RPC) applications in HEP

] . ke jolrus, ¥ b b O L dr -

o e e e e e 2l Dinapioes 15. Gaseous Detector Stability ® 3;‘2,';";;;:?; onne
Goston dantantis corits B lanmul o Contact A Piotr Gasik (&5 - Heimnottzzertrum fur Serwerionenforschung GroH (DE B )
o L Vb o] 01 N 3 by e Ay veasfa O mtIPn ® 10/07/2026, 11:30 27. Optical Readouts
e o 2 Dinesh Loomba

) ) . @ 15/07/2026, 11:30
8. Q&A, section and discussion ) ] ) )
® 10/07/2026, 12:30 (glg_éﬁ,zggect_llcig.?nd discussion

® i of. P

16. Simulations 28. Applications to neutrino and rare event search
A Antonello Pellecchia Universits & INFN, Beri (IT7), Riccarda Farinelli (NFN Bologne (IT 55““ Vahaen {Universiy of e

. 7/07/2026, 09:00
® 11/07/2026, 09:00

29. Application to Nuclearphysms

17. Simulations 2 vassid Ayyad {Universidede de § o

A antonello Pellecchia (Lniversits & INFM. Beri (IT)), Riccarda Farinelli (NFH Bologne (T | © 17/07/2026, 10:00

® 1170772026, 12:30 30. Application beyond fundamental research
A Guy Garty (Columbie Universi

@ 17/07/2026, 11:30
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. 2026 DRD1 Simulation school

v School focused on simulation of state-of-
the-art gaseous detector technologies: GD SIMS 2026
MPGD, (M)RPC, TPC, Wire-based dets.

v' Provide understanding of fundamental
principles underlying the simulation of GD

v' 42 Students & Post-Docs who already
followed the DRD1 Detector School

Lectures:
- Physics Modelling & MC Methods
- Interaction of Radiation w. Matter

- Finite Element Method SARC IS, 2020, / —

- Electron Transport in Gases EEQ.CS)%A“T’EBNS'TE aes =

- Signal Induction & Processing rlpSinn s i T T ﬂ

Exercises: LOCAL ORGANIZING COMMITTIEE SCTENTIFIC PROGRAM

. . MARCELLO ABBRESCIA a’

- Physics Modelling & MC Methods NicoLA DE FLS B CATION WITHMATTER

- Finite Element Method Pl EMEEIERRTEE S S SRR VA

) CONTACT v" FINITE ELEMENTS TECHNIQUES
LXCAT & MagbOItZ DRDI-GDSIMS2026@CERN.CH ¥ SIGNAL INDUCTION

- Signal Induction
- Full Detector Exercise with GARFIELD++ ol (B

- MPGD, RPC, TPC, Wire detectors
Marcello Abbrescia RPC 20




GDSIMS2026:; students

Institute Country 42| % Nationality 42| %
1|Bulgaria 1] 24% 1| Bulgaria 1] 24%
2|China 2| 4,8% 2|China 2|48%
3|France 1| 24% 3| Denmark 1| 24%
4|Germany 3| 7,1% 4| Egypt 1] 24%
5]India 2| 48% 5| Germany 3| 7.1%
6|Israel 3| 7.1% 6]India 2| 48%
7| taly 17(40,5% 7|Israel 1] 24%
8|Lithuania 2| 4,8% 8]ltaly 13]31.0%
9|Poland 4| 9.5% 9| Kyrgyzstan 1| 24%
10| South Korea 1| 24% 10| Lithuania 1| 2,4%
11| Spain 2| 4,8% 11| Pakistan 41 9,5%
12| Switzerland 1| 2.4% 12| Poland 1| 2.4%
13| United Kingdom 2| 4,8% 13| Portugal 1] 24%
14| United States 1] 24% 14| Romania 1] 2.4%
15| Russia 1] 24%
Europe 33| 79% 16| Singapore 1| 2.4%
Asia 8| 19% 17| South Korea 1] 24%
America 1 2% 18| Spain 3| 7.1%
19| Ukraine 1| 2,4%
All Students 42 20|United Kingdom 1| 2,4%
Female 15| 36% 21| United States 1| 2.4%
Male 27| 84%

42 registrations — 36%
women & 64% man —
60% EU 30% Asia

Best Poster Awards was published
on the website of the journal
"Instruments”, by MDPI:
https://www.mdpi.com/journal/ins
ruments/announcements/16681

instruments

an Open Access Journal by MDPI
RPC 2026




> 100 exercize sheets

Full Detector Exercise: TPCs

Hands-on simulation of a Time Projection Chamber
GDSims 2026 — Practice Guide

Yassid Ayyad Philip Hauer
Universidade de Santiago de Compostela HISKP, Universi

May 15, 2026

Contents

About this practice

Reference card — stages, classes, tools
Implementation roadmap — what you write

The driver — how main.cxx wires the chain

\_——

eg
e jerom! -
- esistive Resistive Plate Chambers
\
xerc
F\l“ De'(,eC'GOT " (Ba‘." 1raly) DRD1 Gaseous Detectors School
202
SimS 6 GDSimS May 2026
May 202
” . W’So 1. Trigger Resistive Plate Chamber
n ffects
. M'\ctom & (\25““0"‘ {he 168 In this exercise, you'll learn how to simulate essential characteristics of a single-gap Resistive Plate Chamber (RPC) with a
!g'\h‘(.wc -"\ga‘:‘“g e s.‘g“al acr read-out plane electrode. For example, the detection probability of a given ionizing particle and the corresponding intrinsic
od\)ct‘ es{)o“se ob! by o rea ing e time resolution. On the left of each exercise, you will find a table of useful methods from GARFIELD++ you might use to
mt’r hn“\a‘-e thed‘ tectors B\O‘eﬁo\“ jon bY Sg\ solve it. Figure 1 illustrates the trigger RPC to be simulated, whereas in Table 1 its dimensions can be found.
i ake A€ atial T an (1s 4
ony % ove S K in Jap
his 5essio™, e an iOPT § T2 1 A
‘:\aﬂ szmamc\‘!v detect its v
arges Lifi
\ayeTs xemP 1 Introduction 2
1.1 Requirements . . . E-Fleld
2mm|
% Amplification Gap o

https://indico.cern.ch/event/1606443
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* Mode!

* Combinel+2+3:

+ Solution Az 1p| N
2 o |

Again: being one co-organizer of
the school, | am bit biased on it!
Marcello Abbrescia




DRD1 Awards 2026

This program aims to support, foster and provide larger
visibility to R&D and “blue-sky” researchers in the field of
gaseous detector for particle physics, and beyond. DRD1 is
an equal opportunity community that values diversity and
promote inclusion, and for these reasons we strongly encourage
applications from underrepresented groups in the field.

PhD Thesis Award

For exceptional contributions to developments in the field of
gaseous detectors. The PhD must have been completed within 2
years of the time of the closing of the call and have already been
defended.

Early Career Scientist Award

For outstanding scientific developments in the field of gaseous
detectors. The PhD of the nominee must have been completed
within the last 7 years (excluding demonstrated career
interruptions) at the time of the closing of the call

Exceptional Contributions to the DRD1 Collaboration Award

Selected based on contributions to DRD1 goals and missions, by
the committee (not by nomination). There is no constraint on the
career stage for this category.

Marcello Abbrescia RPC 2026



Conclusions and outlook

Partecipation of Institutions to the DRD1 activities is:
v an opportunity for the Institutions

v" aresource for DRD1 m,DRD1 has built the framework.
oot Now we need you. |

C
COMMU rrrrrrrr

DRD1 does NOT prioritizes

technologies:

v' The blue sky R&D of today can
be the main stream of tomorrow

v R&D on experiments at
accelerators, for cosmic rays,
and beyond

Maximum flexibility:
v Institutes can contribute in the topic they prefer
v Institutes are encouraged to actively contribute
v' There is no «strategic» direction on the single Institutes

Thank You!
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