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Future at GANIL: Spiral2

olight-ion stable beams ()
=heavy-ion stable beams ()

=RIB induced reactions (J 126
Production of radioactive beams/targets:
(n,a), (p,n) etc. 82

= SHE:

In-flight (S3)
N=Z: ISOL & In-flight (S3)
Transfermiums

Fusion reaction
with n-rich beams

Fission products (with converter)
Fission products (without converter)

20
2 8‘ Deep Inelastic Reactions with RIB/stable beams
High Intensity Light RIB: ISOL & In-flight (S3)



Structure of exotic nuclei: one-nucleon transfer reactions
Detailed structure...?

«O» «F»

it
a
it
v

DA



Spiral2 Cases MAYA... ...to ACTAR
@000 00 0000

Physics cases

Structure of exotic nuclei: one-nucleon transfer reactions

Detailed structure...?

@ High density of final states
= high resolution —_—
= ~-ray detection —————— AFE < 100 keV
= reasonable beam intensities -
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Physics cases

Structure of exotic nuclei: one-nucleon transfer reactions

Detailed structure...?

@ High density of final states
= high resolution —_—
= ~-ray detection —————— AFE < 100 keV
= reasonable beam intensities -

“Niche" for active target: /
@ Very exotic cases \
@ One or two states populated Atly
@ Very low counting rates

@ Low recoil energies
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Physics cases

@ “Thick" target
@ High efficiency

@ Angle and energy
of light ejectile

@ Detection of recoil
(low threshold)

Energy (MeV)

reactions: (d,p), (p.d), (3He,d)...
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Example 1: "®Ni(d,p)
© T8Ni(d,p)’°Ni 8.5 A.MeV
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Physics cases

Example 2: unbound states in light nuclei
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Physics cases

Resonant reactions
at+A—-C*—b+8B, ..

Learn about...

@ Structure of the resonance:
energy, width, spin,
parity, decay modes

ZERO
BOMBARDING
[~ ENERGY

FOR o+4

Scan the energy region by

EN(WLS
@ varying the beam energy
or

@ using a thick target
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Physics cases

Resonant reactions
at+A—-C*—b+8B, ..

Learn about...

@ Structure of the resonance:
energy, width, spin,
parity, decay modes

Scan the energy region by

@ varying the beam energy
or

@ using a thick target

5112
H0+a

MAYA...

e]e]

180959705 |
771

735

7.06,

35
6.15-6:305

5.45

5005.15

4.52,4.56 4.59

3.6164_ 3 5763.
3.376;

£

1.8873

0%T=1

I8Ne

3922
F+p

...to ACTAR
0000

17F

E ~54 MeV



Physics cases
Resonant reactions

@ Nuclear astrophysics

reactions on p, a...
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Physics cases

Resonant reactions

@ Nuclear astrophysics

reactions on p, a...

@ Nuclear structure

molecular states
giant resonances

MAYA...
00

Window

Resonance Region

T
” 6

760 mm
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Physics cases

Resonant reactions

@ Nuclear astrophysics

reactions on p, a...

@ Nuclear structure

molecular states
giant resonances

@ Isobaric analog states 78N

resonant elastic scattering:
AZ+p— AYZ+1) — AZ+p
= information on the g.s. of Atlz 8CuU

...angular distributions!
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How MAYA works

— N

— PHe

trton 28.cm
neutron

~--= diift electrons

20cm

segmented cathode

f&

0000000600
_AAARiiiak_

5 mm

Frisch grid
anode wires
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PPAC as start detector
reaction with a nucleus of the target gas

drift electrons induce signals
on the cathode pads (after amplification)

3D track determined from pads signals
and drift time (resolution ~ 1 mm)

particle ID and energy from range
R o E2/MZ?
or from Si and Csl detectors
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MAYA: results

@ Transfer reactions:
12C(sHe,lf‘N)7H — 3H+4n
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M. Caamafio et al., PRL 99 (2007) 062502
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MAYA: results

@ Transfer reactions:

11i(p,t)°Li, mass measurement...
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MAYA: results

@ Transfer reactions:

11i(p,t)°Li, mass measurement...
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MAYA: results

@ Resonant reactions:
HLi(p,p’) — IAS of 1Li g.s.

12 =~ ﬂ Scanned region
————— E* =~ 23 MeV

12Be

T. Roger et al., in progress
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MAYA: results

@ Resonant reactions:
56Ni(d,d')
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From MAYA to ACTAR

MAYA limitations, our needs... ...and the solutions

@ Restricted dynamical range @ Magnetic field

Reactions with heavy beams

Small gain
Low thresholds

Vertical angle within ~ £45°
Maximum efficiency

Limited spatial resolution
Efficiency...

One time signal each row
Efficiency, multiple tracks

(electronics)

@ Read-out with
GEMS or MICROMEGAS

@ Geometry
(electronics)

@ Smaller pad size

@ One time signal each pad:

electronics
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The geometry

0®00

Cubic geometry

Cylindrical geometry

sl (55 cm? = 10 mm)
- 51(5¢5 cm? € = 700 pm)
o

GrilledeFrisch
Flan de fls anodes

Cathode segmentee
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The geometry, simulations

Cubic geometry
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Cylindrical geometry

A rachs from & bearm view,

simpleTrackDst 51 il TackOszPre

Hector Alvarez Pol (USC), Pang Danyang (GANIL), Elisangela Benjamin (USC)
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Tests with MICROMEGAS at IPN Orsay
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From MAYA to ACTAR

MAYA limitations, our needs... ...and the solutions

@ Restricted dynamical range @ Magnetic field

Reactions with heavy beams

Small gain
Low thresholds

Vertical angle within ~ £45°
Maximum efficiency

Limited spatial resolution
Efficiency...

One time signal each row
Efficiency, multiple tracks

(electronics)

@ Read-out with
GEMS or MICROMEGAS

@ Geometry
(electronics)

@ Smaller pad size

@ One time signal each pad:

electronics
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