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AMBER Physics Program Phase-1

p̄ production cross section (APX 2023/24)
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60-250GeV/c positive hadron beams up to 105 hadrons
s

Liquid Helium, Hydrogen and Deuterium targets.

CEDAR and RICH detectors for PID.

Proton form-factor through low Q2 elastic muon scattering (PRM 2025+)

100GeV/c positive muon beam up to 106 muons
s

20 bar hydrogen Time Projection Chamber active target.

High resolution pixel silicon/SciFi target telescope.

Pion PDFs through di-lepton production (DY 2028+)

190GeV/c positive and negative hadron beams up to 108 hadrons
s

Carbon and Tungsten targets with interleaved silicon vertex detector.

Hadron absorber and high performance CEDARs for PID.
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AMBER Spectrometer (Upgraded Version of COMPASS)
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2016/17 COMPASS GPD Setup

≈ 350 k Channels to be read-out!
+new detector developments for different physic programs:

O(100M) Silicon Pixels (ALPIDE).

O(0.6M) Silicon Stripes (Phenix VTX).

GEM detectors with VMM read-out.

Large area Micromegas detectors with custom ASIC.

...

Beam-line detectors:

Beam Momentum Station

PID: CEDARs

Two-stage forward spectrometer:

Variable Target Region

Tracker: Silicons, SciFis, GEM,

PixelMM, DriftChambers, Straws,

MWPCs

PID: RICH, MuonWalls

Calometry: ECAL, HCALs

Trigger: Hodoscopes,

Calorimeters

Acceptance:
± ≈250mrad (H),

± ≈180mrad (V)

Benjamin Moritz Veit AMBER Spectrometer Status 02.10.2024 3 / 21



AMBER FriDAQ Development
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Time/Trigger Control Signals (TCS)

Optical High-Speed S-Link Optical High-Speed UCF Link

Ethernet Link

Miscellaneous Analog and Digital Signals 

FPGA Based
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AMBER Detector Inventory
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Proton Radius Setup

Only subset of the spectrometer will be used for PRM.

He Beam Pipe He Beam Pipe
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→ momentum of incoming
particle.

20 bar Hydrogen TPC
→ active target to measure
low-energetic recoil-proton.

Pixel silicon trackers
→ small scattering-angles.

Scintillating-fiber trackers
→ timing

GEMs, SciFis, MWPCs
→ scattered muon
kinematics.

Scintillator hodoscopes
→ fast muon identification.

ECAL
→ radiative effects.

Huge time resolution difference between tracking O(ns) and TPC O(100µs)!
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Silicon Pixel Detector (PRM)

ALPIDE Parameters:

9x9 cm2, σs ≈ 8µm, σt ≈ 2.5µs

Project is in troubles due to funding issues and long term sick-

ness of involved people. Mechanical integration and electronic

cards are well developed but FPGA programming for interface

to the FriDAQ and full integration of all components endan-

gered. Help in form of manpower needed (FPGA programming,

software development, hardware assembly) or alternative sys-

tem which is easy adaptable to the UTS mechanical design and

FriDAQ architecture is urgently needed!

Benjamin Moritz Veit AMBER Spectrometer Status 02.10.2024 7 / 21



Electro Magnetic Calorimeter

Participation of Protvino Group
(ECAL1+ECAL2) in AMBER will
stop due to CERN counsel decision!

Central part of ECAL2 (≈10x10 cells)
needed to be operated for PRM!

Full ECAL1+2 have to be operated
or replaced for AMBER Phase-2

Development for new FriDAQ compatible MSADC frontends with feature extraction and

compression on-going.
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Drell-Yan Setup

CEDAR tests from last year showed the necessity to add silicon trackers in front of the

target to the setup to improve beam-PID!
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Silcon Detectors for DY Beam Telescope

Recent new idea still in evaluation ... Bjorn’s slides from PAW2024:
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Pixel Micro Megas in LAS

Three small area trackers in LAS with
four projections (XYUV) and pixelized
center.

Active Area: 40x40 cm2

σs = 110− 145µm, σt = 14 ns.

Detectors are not FriDAQ ready
(APV25)

Saclay left AMBER, currently no
responsible group

Detector can be taken over from Saclay
or new development needed.
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Small Drift Chamber Trackers in LAS (DC00/01)

Two large area trackers in LAS with four
projections (XYUV).

Active Area: ≈ 180x127 cm2

σs = 190µm.

Both detector are aging (build in
≈2002).

Not FriDAQ ready → New Front ends
needed.

Both station have regular issues with
broken wires.
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Replacement of MWPCs

New large Micro Megas are under development by Torino to replace PA chambers.

PB chambers are under refurbishment and will be equipped with CMAD+ifTDC

read-out.
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Proposal to replace PMM+DC00/01

Recent Idea to replace PMM+DC00/01 with new large area MM with padelized centres:

Development of large MM w/o padelized centres on-going but no group/founding yet

for the replacement of DCs/PMM with large MM w. padelized centres...
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Large Drift Chamber Trackers in LAS (DC4/5)

Two large area trackers in LAS with
eight projections (XX’YY’UU’VV’).

Active Area: ≈ 250x210 cm2

σs = 226µm.

DC4 from 2005, DC5 copy of DC4 from
2015.

Not FriDAQ ready → New Frontends.

Both station have regular issues with
broken wires.

Saclay/Illinois left AMBER.
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Muon PID in SAS (MW2)

Muon Identification with MF2 absorber
in SAS.

Two drift tube detector stations with
three views (XYV).

Active Area: ≈ 450x200 cm2.

σs = 0.6− 0.9mm.

Not operated since 2022 due to missing
responsible group and detector ageing.
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ECRs and Studies for DY (CERN) I
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ECRs and Studies for DY (CERN) II
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Running plans (LS3RR)

LS3RR working group recommendation received - shifting LS3 by one year!

... to be approved by the council!
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LS3RR Summary
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News from the EATM: SOX working group

During the 173rd EATM meeting the new Spill Optimisation for eXperiments (SOX) working
group was presented (Mandate BE department).

Goal: Define and implement measures to deliver the desired flux and quality to the different
CERN facilities in context of a new dedicated experiment (SHiP) → deliver 5 · 1019 protons/year
(unprecedented).

Needs: Users are ask to provide a documentation of present and future experimental spill
requirements, requried proton-fluxes and spill quality bottlenecks to define key performance
indicators (KPI) of a good spill (e.g. Effective spill length, flatness of spill, beam purity, beam
position fluctuations, etc ... ) for the different physics programs.

Two of the possible major changes after LS3:
Doubling of the SFT spill length of 4.8s to 9.6s

Introducing a short spill during SHIP supercycle of 1.2s alternating with the normal SFT supercycle of 4.8(9.6)s. While

the short cycle could either provide the same instantaneous flux or up to four times of the normal instantaneous flux

from SPS side (not taking into account RP limitations or limitations of the experiment).

Mail to Physics groups, TB, DAQ Group and Phase-2 group was send → only very little
feedback → dead line end of 2024!

https://indico.cern.ch/event/1445507/contributions/6085066/attachments/2910774/5106809/SOX_intro_EATM_

20240813.pdf
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