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Taste it right now!

Phase-2 proposal in preparation 
2029 ->

Apparatus for Meson and Baryon Experimental Research (AMBER,NA66)
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AMBER program

2023 -> 2029

2029 ->

2023
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AMBER PRM

Å Test of lepton universality

Å Different systematics compared to others

Missing: muon-proton with E˃ of 10 - 100 GeV

Proton Radius Measurement @ AMBER

Å Aimed precision of charge-radius below 1%

Å Aimed Q2-range: 0.001 GeV2/c2 to 0.040 GeV2/c2

Proton-radius puzzle
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ÇMeasurement of low-Q2 elastic-scattering events

AMBERapproach: Combined measurement of low energetic 
recoil-protons and scattered muons at small scattering-angles.

Å Hydrogen filled Time-Projection-Chamber (TPC) as an 
active target to measure recoil protons

Å Scintillating fibers for timing (~1ns) and tracking

Å New continuously-running DAQ required

Å Momentum measurement of scattered muon

Å Radiative background using electromagnetic calorimeter

Å Muon identification with muon filter and hodoscope

Å Silicon trackers along long leaver-arm to measure 
small scattering-angles (<100 µ rad)
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AMBER PRM vertexing requirements
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AMBER PRM vertexing requirements

Å To disentangle the space coordinates measurement at higher rates a hit 
time association was proposed, and it was decided to group SciFi and 
Silicon sensor

Å For the measurement of small angles, the material budget of the 
trackers should be minimized

Ç We target a total material budget of 3-5% X/X0 in the vertexing 
region resulting in ~30urad multiple scattering

Å Planned beam rates 2-10 MHz m/s
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AMBER PRM vertexing requirements
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AMBER PRM vertexing requirements
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AMBER PRM vertexing requirements
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UTS concept & status

Å Silicon pixel detector 
(ALPIDE) and Scintillating-
Fiber Hodoscope (SFH) 
combined in Unified 
Tracking Station (UTS)

Å Three layers of pixel 
detectors in combination 
with four planes of 
scintillating fibres

Å Reduced material 
budget in the active 
~10x10 cm2 area

Å He atmosphere
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SFH design

Å Four planes of square scintillating 
fibers (500 ˃Ƴ edge length, Kuraray 
SCSF-78)

Å 196 fibers per plane, active area of 
~9x9 cm2

Å Packages containing eight fibers each

Å SiPM arrays: Hamamatsu S13361-3050 (8x8)

Å /L¢Lwh/Ωǎ discriminator, 
ifTDC readout
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SFH detector first results

Improved prototype with 
changes in SiPM coupling, 
fiber clamping and 
assembly procedure for 
two new detector planes

2022

2023
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Silicon (ALPIDE) detector design

Å 15 mm (Y)  30 mm (X) sensor, 512 x 1024 pixels

Å 29.24 x 26.88 (X  Y) ˃ Ƴ2

Å Thickness 50 m˃

Å 1.2 Gb/sSerialDataport

Å Gas tight mechanics

Å 240 um thermo-conductive carbon fibre plate

Å Heat exchange through water cooling

Å Flex PCB with 10um thick Al conductors
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Some moments of the assembly
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15

First RO of the first FPC
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Silicon (ALPIDE) detector status
Testing of the ALPIDE for 
the running conditions

The MOSAIC DAQ has 
been understood but the 2 
MHz are still to be tested

Assembly of the FPC

Preparing mass production

Planned within 2023

Tools design to be 
verified

Thermal test planned

Assembly on the carbon support
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DAQ concept

Combination of slow and fast detectors 
with a continuous readout and software 
trigger logic for data reduction.

HLT

ÅData stream sorted in time slices

ÅDetector data ordered in time images 
based on to resolution

ÅHardware event builder stores data

ÅHigh-level trigger selects 
time slices + images
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New DAQ hardware installed; 
tests are ongoing
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