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Back in 2009 when everyone was 
waiting for the LHC run and the 

higgs …
… another adveture 

started
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Our time slots: updated to v3.0

MPGD 2009



… but we had the best headquarters !!!



Setup “A” outside the magnet

• Placed upstream Goliath, composed by a table with precisely-positioned tracking
elements and an external support for the case of very large Detectors Under Test 
(DUTs)

Beam line 

Beam height
~ 128 cm

Useful space 3.3 m 

Beam
element

Beam
element

Table with
DUTs
and tracker

Only very 
large DUTs



Setup A

GEM telescope

DUT µMegas DUT Triple GEM

Beam

Beam

Micromegas Telescope



Setup “B” inside the magnet

rail

wheel

Beam 

Beam height
~ 128 cm

~ 
8

5
 c

m

Similar table mounted over rails

Rails will extend out of the magnet for about 
1m, with two legs for support

Table is moved out of the beam when not 
used. 

More than 8m lenght for cable, to arrive 
from rack to the farthest part of the magnet, 
properly using cable traysTOP VIEW

SIDEVIEW

~ 2.5 m

RAIL SYSTEM:
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Specification and field map from NA57

Power: about 2MW

Maximum field: 1.4T

Gap volume: around 8 m3

Max. water pressure: 10 bar

• Looking at the map realized 

during NA57 experiment, the 

field seems to drop fast when 

approaching the border.

Field map realized during NA57 experiment, file 
decoded by Frascati group



Setup “B” inside the magnet



Gas Pipes

Goliath
magnet

Gas panel includes also 
retention buckets for 
flammable gas sensors. sensor

sensor

• Stainless steel from gas zone to a patch panel in the 
experimental area

• 6 lines, each with 6mm diam. pipes for inlet and 10mm diam. 
pipes as exhaust



SLOw Control SYstem
•◦◦ ◦◦ ◦◦ ◦◦

Intro Main Init    Config Export         Prospects

Main Window

✓ Status of all

✓ vMon

✓ iMon

✓ Settings

✓ Initialization

✓ Export data



Organization in the TB

Main user & daily meetings to organize 
access & beam setting
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2010

& 18 – 29 October



2010

RD51 Collaboration Meeting in Bari, 
October 9th, 2010

M. Alfonsi (CERN) 16

GOSSIP/GridPix

THGEM for HCAL

THGEM for RICHTOTEM T1 upgrade



Test beam for 2011

RD51 Collaboration Meeting CERN, 
April 2011

Yorgos Tsipolitis (NTUA) 17



Test beam requests for 2011

• We have 9 groups that will participate in the 
2011 RD51 Test Beams
• 1st period : 3 groups
• 2nd period : 6 groups
• 3rd period : 7 groups

RD51 Collaboration Meeting CERN, 
April 2011

Yorgos Tsipolitis (NTUA) 18
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2011 
3-periods (9+12+6 days)

CMS-GEM 3-periods
JLAB-GEM 1-period

TOTEM-GEM 3-periods
COMPASS-THGEM 2 periods

DHCAL-THGEM 1 period
CALICE-umegas 1 period

GEM-TRT 1 period

JLAB-GEM 1-period

DHCAL-THGEM 1 period

CALICE-umegas 1 period

CMS-GEM 3-periods

COMPASS-THGEM 2 periods

TOTEM-GEM 3-periods

GEM-TRT 1-period

RD51-GEM-telescope
RD51-umegas-telescope

2 more groups did not make it because their HW was not 
ready in time



Tracks with the beam telescopes

RD51 Collaboration Meeting CERN, 
Feb. 2012

Yorgos Tsipolitis (NTUA) 20

umegas telescope

GEM telescope



2012 TB periods

In total 40 days of beam 
15/6/2012 RD51 Miniweek June 2012 21



Beam Telescopes 
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3 stations of bulk 
μmegas with 
Gassiplex

GEM telescope



Beam Telescopes 
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New beam telescope 
with 5 resistive 
μmegas chambers 
with x-y readout, 
250 μm strips, active 
area 9x9 cm2

& SRS Readout 



DAQ 1: DATE
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DAQ 2: mmDAQ
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DAQ 3: SRS-Labview
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cable patch panel 
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• New patch panels from control room to the area (for 
the moment downstream GOLIATH):
• 36 connectors type SHV

• 60 connectors type BNC

• 10 connectors type Rj45

• 5 connectors type Subd9

• 2 connectors type Subd9 (Profibus)

• 3 connectors type Burndy 12, 19 & 28 pins



Co-coordinator
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NOV 2012

JUNE 2012

JULY 2012



2014 SPS North Area Test beam

Very Preliminary schedule

Beam availability for rd51 as 
main user (H4): 
16 days

Period: 
26th November, 
16th December

12/7/2023 301st User meeting



BES III

2014 
(19-5 days)
CMS-GEM

DHCAL-THGEM 
ATLAS NSW umegas

BES III-GEM 
CMS umegas CALO

ALICE-GEM

DHCAL-THGEM
CMS umegas CALO

ALICE-TPC-GEMATLAS NSW umegasCMS GEMs



Period 1 
28/5 – 1/6 &
5/6 – 17/6 

scrubbing

Period 2 
1/7 – 15/7

Period 3 
21/10 – 4/11

COMMON TEST 
BEAMS WITH GIF++





25/5 – 8/6 10/8 – 24/8 28/9 – 12/10



Gas panel

Setup A
CMS 
GEM

electr. 
rack for 
setup A

electr. 
rack for 
setup B

Setup B LNF

uRwell & GEM

Setup C
RD51 Tracker
& Picosec det. 

Optical 
Readout

electr. 
rack for 
setup c

Gas panel

TB May/June 2016



Gas panel

Setup A

T2DM2

& RD51 

Tracker

electr. 
rack for 
setup A

Setup B&C 
Weizmann

Demokritos

RD51 tracker

electr. 
rack for 
setup D

Gas panelelectr. rack
for setup 
B&C

Setup D
RD51 Tracker
& Picosec det.



2017

5-19 Jul. 2-16 Aug. 2-15 Oct.

• Test on beam and characterization of final (or almost) detectors (and services) ready for 
experiment

• Consolidated and standard MPGD technologies:  R&D for short term applications in 
experiments/application

• Novel MPGD based solution: R&D for long term applications in experiments/application

(Almost) Final Detector

“Consolidated” MPGD

Novel Structures



New Measurement of GOLIATH Field

15 probes in vertical direction: Δy = 59 mm 







Three periods, 2 weeks in the first two, 1 week in October

The August test beam period moves one week earlier (starts 1st August)

but we can stay parasitically during the GIF++ period with the agreement of 2
fixed accesses/day 

1 WEEK

https://sps-schedule.web.cern.ch/sps-schedule/

2018

https://sps-schedule.web.cern.ch/sps-schedule/


April/May 2018

+ deep diffused 
APD’s (RD50)





Unfortunately ZOOM had no test beam in its features 



• Impressive research program covered

• Thanks to all teams for the fruitful sharing of 
beam/space/expertise and experiences

• Three beam periods of two weeks asked for 
spring/summer/fall. 

• Let us know about your plans as soon as possible to 
properly organize them.



1 week “alone”
1 week with GIF++
1 week parasitic

18 May – 8 June

2 weeks with GIF++

19 Oct. – 2 Nov.

2 weeks with GIF++

13 – 27 July



PICOSEC + 
minicactus

XSCA, 
DESY

FTM
XSCA

STRAW
VMM3a

RD51 
Tracker 

CMS
LAPP

SETUP A SETUP B SETUP C SETUP D SETUP E

• SETUP A: PICOSEC micromegas (F. Brunbauer, A. Utrobicic) +  MINICACTUS (Y. Degerli, P. Schwemling)
• SETUP B: FTM (P. Verwilligen, A. Pellecchia)
• SETUP C: STRAW/VMM3a (K. Kuznetsova, T. Enik)
• SETUP D: RD51 Tracker (K. Floethner, L. Scharenberg)
• SETUP E: CMS GEM (M. Bianco, F. Ivone)

18 May – 8 June TB Period



Looking into the Future…
• Although the test beam area is available since many 

years we always feel that we could improve things. For 
this reason we have prepared a “mini” questionnaire 
that we will circulate soon to get opinions/ideas/etc.

• Is there something that is missing at the test beam and you think it would be useful?
• From what we have in the test beam is there something that you think it could be better 

optimized?
• Do you face any difficulties  on profiting of the existing facilities? If yes what are these? 
• If you want, please add any of the following information:  name, mail address and the group 

you belong to

ECFA
DRD1



Generic and Application driven R&D
Muon/Tracking: GEM, Micromegas, uRWELL, uGroove, TPC, Straw

Timing: PICOSEC micromegas/uRWELL
Calorimetry: MPGD DHCAL

Project Driven R&D & Commissioning
HL-LHC: CMS ME0

PBC: GEM (AMBER/COMPASS++)
e+e- collider : BESIII

FE electronics and DAQ
Tracking: TIGER-GEMROC, VMM3a-SRS, VFAT3

Timing: Custom Amplifiers, SAMPIC Digitizer, FASTIC

(In RED where directly involved as GDD)

https://indico.cern.ch/event/1285182/contributions/5400569/subcontributions/4
26737/attachments/2645452/4578954/RD51-H4(PPE134)-Beam-
AprilMay2023.pdf

https://indico.cern.ch/event/1308791/contributions/5505037/subcontributions/4
35868/attachments/2688816/4665508/RD51-July23-TestBeam-H4-SUMMARY.pdf

https://indico.cern.ch/event/1316325/contributions/5537101/subcontributions/4
38352/attachments/2699124/4684615/RD51-Aug23-TestBeam-H4-SETUP.pdf

• RD51 test beam started in 2009
• In average 3 period per year with an average of about 6

groups running in parallel per beam
• Strong support from EP-DT-DD/GDD

PICOSEC 

RHUM RD51 Triple GEM/SRS-VMM3a

MPGD DHCAL 

5 setup

7 setup

7 setup

The last RD51 test beam @NA

2023

49GDD - DD section meeting - 21. Sept 2023 - Karl Jonathan 
Flöthner



What do we have after all these years …



RD51  Common Infrastructures and services



Moving tables & 
supports



Semi permanent installation  EHN1-H4 (SPS North Area) – RD51 Support to the collaborators

RD51 Trackers and SRS/APV25 DAQRD51 DCS (Control and monitoring)

Infrastructures (gas, HV, LV, sensors,…)

Mechanical 
support (Miranda)

Internal (beam sharing 

between groups) and external
(GIF++ and with any other 
parallel user) coordination

Interface with the SPS coordinator



… all these are the seed to DRD1



COMMON 
PROBLEM !!!



At the end of 
the test 
beam 
periods we 
had to 
celebrate !!!

BBQ’s
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2010



2016



BBQ

PIZZA



of course at the end of the BBQ we had a pétanque game   ....

… and now what ???

Accurate measurement !

…. Discussion among the players ……. The referee was there…

… the game went on !



The end of a successful 2023 Test beam !!!



WE ARE NOΤ DONE !

THE ADVENTURE/FUN WILL CONTINUE WITH DRD1

2024 WILL BE A RD51/DRD1 TEST BEAM !



Physics start ISOLDE April 8th

Physics start nTOF March 25th

Physics start PS EA March 18th

Physics start SPS NA protons April 10th

Physics start ELENA April 22nd

Stop protons SPS NA September 26th

Pb Ion physics start SPS NA September 30th

Stop physics beams to AD,
PS EA, SPS NA, ISOLDE, nTOF October 28th

requests by Friday December 22nd 2023

2024


