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birth of ACTAR TPC

time projection chambers for (fundamental) nuclear physics
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development of a new TPC
for a large (nuclear) physics case
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1 development, 2 detectors
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physics opportunities: Active Target

Active Target: excellent tool for inverse kinematics reactions studies
many advantages / traditional approaches (solid target)
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unbound resonances, highly excited states region

thick target

vertex measurement / particles tracking
good energy resolution

large angular acceptance

low background (selected target gas)

X

200‘_1328n(d,p) @5 MeV/u -[ - E*=854keV

- - e |- E*=1363 keV

C Lol SE | e E*=1561 keV

- oL | E*=2005keV .
150~ RN o~ transferand charge exchange reactions

- "_"-‘;;;_i-i:-:«:, &q Lo - thick target, higher count rate
100 TR PP ]

: Sl e L - detect low energy pgrtlcles (protons)
so- RO “*w"}“ - good energy resolution

- resolution TEAE e - X

% 0 120 140 160 180

D.Pered oureirg G.F.Grinyeet al. ACTARsir{2013) 0, [°]

a‘cﬁi “{BENBG J. Giovinazzg GET workshopGeneric Electronictor Physicspct. 2018



physics opportunities: exotic decay modes

: . Si detector
beta-delayed particles(s) emission >10° -

- detect low energy protons / no beta background -

(nuclear astrophysics) £
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- decay channel selectivity
- i.e.: 12C*A 3" (Hoyle state)
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a 4D detector: tracking + energy
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ACTAR TPC global design

w 2 demonstrators

(32x64 pads2048 channell w active volume (drift region)
at GANIL & CENBG w collection plane (pads) & amplificatior
w 2 final detector geometries w electronics

(16384 channels
A & NB | QGANRyhamber (128x128 pads)
A & RS QEENBG) chamber (64x256 pads)

w additional detectors
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