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Applications of MPGD at FRIB/NSCL 

Marco Cortesi
NSCL (Michigan State University )

Outlines
- ) Introduction
- ) Development of TPC readouts Č M- THGEM
- ) Heavy - Ions tracking System
- ) Proton Detector Project
- ) Summaries and Conclusions
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Major US Project: Facility for Rare Isotope Beams 
(FRIB)

- Funded with financial assistance from DOE Office of Science (DOEðSC) with cost
share and contributions from Michigan State University (MSU) & State of
Michigan.

- Key features is 200 MeV/u
400 kW beam power (5x1013 238U/s)
Tremendous discovery potential :

80% coverage Z <82

- Separation of isotopes in-flight

- Science program requires range of
energies: Fast, Stopped, &

reaccelerated beams

- Upgradable to 400 MeV/u
& multi -user
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FRIBõs Scientific Promise: program

Properties of atomic nuclei 
Å Study of predictive model of nuclei & their interactions
Å Many-body problem & physics of complex system

Astrophysics: Nuclear Processes in the Cosmos
Å Origin of the elements, chemical history
Å Energy generation in stars, stellar evolution & the resulting compact objects

Tests of laws of nature
Å Effects of symmetry violations are 

amplified in certain nuclei

Societal applications and benefits
Å Medicine, energy, material sciences,

national security, etc. etc.
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Pre- FRIB Science Opportunities at NSCL
with Fast, Stopped, Reaccelerated Beams
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Active - Target Time Projection Chamber (AT - TPC)

Why Gas - filled AT - TPC?

Gas is both the detector medium & target

4Ù acceptance of reaction products

Energy loss like thin target = excellent resolution

Very high effective thickness Č high luminosity

Detection efficiency ~100% (+ low energy events)

Event- by- event reconstruction in 3 dimensions

Different target pressure Č Large dynamic range

Compact, Portable, and Versatile

Goal: Study of inverse -kinematic nuclear reactions with resolutions equal to the one achieved in
direct kinematics with high-resolution spectrometers + higher efficiency & thicker targets

Suzuki et al., NIM A, 691 39 (2012)

Position- sensitive 
endcap detector

üH2 as proton target
üD2 as deuteron target
ü

3He 
ü

4He as alpha target
üOthers: CF 4, CO 2, etc. 

- ) Purity (no quencher) Ą High Reaction Yield
- ) Low- Pressure Operation Ą Large Dynamic Range

Endcap Detector Performance: 
Gas Gain, Energy Resolution, Spatial Resolution, 

Counting Rate Capability, Stability etcé

Filling Gas/Target
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pAT- TPC
× Active volume 25 liters 

(L = 50 cm, Ø = 25 cm)
× Cylindrical pad plane (253 pads)
× Easily moveable

Full scale AT - TPC
�MActive volume 200 liters 

(L = 100 cm, Ø = 50 cm)
�M10,240 triangular pads
�MPlaced inside 2 Tesla solenoid

AT - TPC @ NSCL

Position- sensitive MICROMEGAS &
THGEM- like structures as 
pre - amplification stages


