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• High-resolution decay-pion spectroscopy pioneered at Mainz Microtron MAMI

• Precision system of focusing spectrometers and high-luminosity target

Good physics needs precision tools!

High-Resolution Spectrometers

High-resolution decay-pion spectroscopy 
pioneered at Mainz Microtron (MAMI)

Precision of 4ΛH binding energy improved largely:

Dedicated Kaon Tagging and High-Luminosity Target

Focusing spectrometers at MAMI:

- 3 high-resolution Δp/p ≈ 10-4

spectrometers (SpekA,B,C)

- 1 short-orbit spectrometer 
(KAOS used as kaon tagger)

Decay-Pion Spectroscopy at MAMI 
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Kaon detection:
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Scattering off a thin tantalum foil

Spectrometer Momentum Calibrations for Unprecedented Resolution
Multiple magnetic field settingsScattering off a carbon target

Spectrometer FWHM of 53 keV/c → δp/p ~ 2∙10-4
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Particle detection system:

Setup at MAMI:

Walther Bothe:
The Nobel Prize 
in Physics 1954:

"for the coincidence 
method and his 
discoveries made 
therewith"

Coincidence method:

In this experiment:

e- beam

High-luminosity lithium target:

2019: Two-lens setup

2022: Four-lens setup

flange

e- beam

IR camera
4 GaAs lenses

Li target

2022: Scattering chamber

Detector System A & C Detector System Kaos

Track Reconstruction &
Momentum
Determination:

Vertical Drift Chambers Multi-Wire Proportional 
Chambers or Segmented
ToF-Walls

Energy Loss & Time-of-
Flight Measurement:

Plastic Scintillator
Detectors

Plastic Scintillator ToF-
Walls

Particle Discrimination: Gas Threshold Cherenkov 
Detector

Aerogel Cherenkov 
Detectors
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Coincidences for reaction

identification

KAOS single arm performance:


