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birth of ACTAR TPC

time projection chambers for (fundamental) nuclear physics

nuclear
reactions

ions stopping
and decay

CENBG TPC

pads (hex): 2D proj.
wires: drift time

X-Y strips
energy & time:
2x 1D proj.

(GANIL and coll.)
development of a new TPC
for a large (nuclear) physics case

GANIL, CENBG, IPNO (F)
Leuven (B),Santiago de C. (S)

Optical TPC
(Warsaw)

ions stopping
and decay

CCD cam.: 2D proj.
PM + sampling:
global time dist.
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1 development, 2 detectors
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shared design and technology

16384 pads, 2x2 mm2

2 geometries

Ąmain funding: ERC
(J.F. Grinyer, GANIL)

Ą decay chamber: Region
pad plane R&D
(J. Giovinazzo, CENBG)

GET electronics
technical solution
for channels readout

άreactionέ ŎƘŀƳōŜǊ
128x128 pads collection plane
large transverse tracks

άdecayέ ŎƘŀƳōŜǊ
256x64 pads collection plane
short transverse tracks, larger implantation depth 2
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physics opportunities: Active Target

Active Target: excellent tool for inverse kinematics reactions studies
many advantages / traditional approaches (solid target)

unbound resonances, highly excited states
- thick target
- vertex measurement / particles tracking
- good energy resolution
- large angular acceptance
- low background (selected target gas)
- Χ

transfer and charge exchange reactions
- thick target, higher count rate
- detect low energy particles (protons)
- good energy resolution
- Χ

D.Perez-Loureiro, G.F.Grinyeret al. ACTARsim(2013)
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physics opportunities: exotic decay modes

beta-delayed particles(s) emission
- detect low energy protons / no beta background

(nuclear astrophysics)
- multi-particle decay (̡-2p, ̡ -3p)
- rare particlesdecay(6He: ̡ - dh, 9C: ̡ -p2 )h

A. Saastamoinen et al. PRC 83, 045808 (2011)
E.C. Pollaccoet al. NIM A 723, 102 (2013)

2-proton radioactivity
- tracking: angular and

energy correlations
- only access to decay

mechanism & structure

particle(s) decay of excited states
- decay channel selectivity
- i.e.: 12C* Ą 3 (hHoyle state)
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a 4D detector: tracking + energy

pads plane TPC principle time sampling

(signal collection) of signal

2D digitization zÚ t 3D digitization

DE(x,y,z)   ÛÝ DE[xi,yj](z)   ÛÝ DE[xi,yj](t)   ÛÝ DE[xi,yj,tk]

gas

ionization

particle

track
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pads plane

(signal collection)

ionization

drift

(velocity,,

dispersion)

GET electronics

3D reconstruction of

ionizations charges along

the particles trajectories
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ACTAR TPC global design

ωactive volume (drift region)

ωcollection plane (pads) & amplification

ωelectronics

ωadditional detectors

ω2 demonstrators
(32x64 pads: 2048 channels)
at GANIL & CENBG

ω2 final detector geometries
(16384 channels)

ĄάǊŜŀŎǘƛƻƴέ (GANIL) chamber (128x128 pads)

ĄάŘŜŎŀȅέ (CENBG) chamber (64x256 pads)


