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French Connections to the ISAC -ll Program

AFirst ISAC-II
Experiment was with
MAYA

ARecent Campaign with
ACTAR

ATrifoil for SHARC
experiments

A9%Sr etc. Coulomb
excitation with
TIGRESS

| Photomultiplier tubes |

[ Light guide |




(very) Quick review of ISAC-II at TRIUMF




ISAC-Il on the TRIUMF site




ISAC-Il on the TRIUMF site

Auditorium
(you are here)




ISAC-Il accelerator chain

A Step 1: Radio-
Frequency Quadrupole &

A 1.8% speed of light
(fixed, =0.15A MeV)

ISAC-I FACILITY

A Step 2: Room Temperature Drift
Tube Linear Accelerator

A < 5.7% speed of light (1.5A MeV)

A Optimized for Gamow peak for
proton, alpha capture on A<30 ions

A Step 3:
Superconducting
Linear Accelerator

A 18% speed of light
(maximum)

A (15A MeV for low
masses, decreases
for higher masses)

A Maximum ever:

A 1100 MeV 208pp




MAYA 2007

H Savajols, GANIL; T. Roger, U. Caen Fr



Ui beams at ISAC ~ 2007 SRR .
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1L i beam for first experiment at ISAC  -II

AH. Savajols Fr & |. Tanihata i
TRIUMF sabbatical visitors

AT. Rogeri U. de Caen Fr

A Saw opportunity to use reactions
to probe remaining questions

AISAC-II: just coming online, high
enough energy for reactions

ANew device built at GANIL ready
to use




MAYA Active Target TPC

AGANIL Fr

ATime projection
chamber:
lonization tracks
recorded by
(3‘-!CIV \ I" rI"‘ )

Aconvertd  toa

A Active target:
lonization gas IS
the target
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de deuz neutrons du L.
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MAYA In more detall

z upper
Csl wall )\ Mylar field strips
X window
y field wires
z stainless
flanges Y " steel
with frot chamber
connectors

Front
panel

preamplifier

boards boards proportional wires
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MAYA In more detall

AMAYA X-Y readout
plane: honeycomb

A 1024 pixels
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Fig. 2. Upper view of hexagonal cathode pads. The arrow shows the
direction of incoming beam particles.
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MAYA experiments in 2007

=

Gl S —v"—""’

The I\IAYA Detector at ISAC 11 Beam Lme,._
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MAYA experiments in 2007

ANLi(p.1Li inverse kinematics iTlght correlations in halo neutrons
. |. Tanihata, ... H. Savajols, T. Roger
11 J )
A37 MeV, 2500 per second L1 et al., PRL 100, 192502 (2008)
AiC,H,, gas, ~0.09 and ~0.14 atm

10F
AHydrogen atoms were the proton target 3 T
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FIG. 3 (color online). Differential cross sections of the (p, 1)
reaction to the ground state of °Li and to the first excited state
(insert). Theoretical predictions using four different wave func-
tions were shown by curves. See the text for the difference of the
wave functions.




MAYA experiments in 2007

Ar( (PP e )% AT. Roger, H. Savajols, . Tanihata et

al., PRC 79, 031603(R) (2009)
A54 & 40 MeV, 2500 per second
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ACTAR 2025

T. Roger & J. Pancin, GANIL Fr



ACTAR Funding and Development History

AActive TARget

A1.3M0 grant from European

AS-year project (2014 to 2019)
Design and construct detector (16k channels)
Begin o0day 10 physics

AGANIL: Lead institution (G. Grinyer) FR

AMiIestones:
A2014: Built a small prototype (2k)
2015: Firstin -beam test
A2016: Mechanical design (16k)
2017: Construction begins (February)
2017: Commissioning run (November)
2018: First physics experiment!

AProject ended on January 31, 2019

A Slide adapted from G. Grinyer

European Research Council Y ey —
Established by the European Commission [N °

Final Design: PGangnant (2017)
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ACTAR Active Target TPC A Slide adapted from B. Fernandez-Dominguez

*  Cubic geometry field cage: 25.6 cm length

* Highly segmented pad plane : 16384 channels: 2x2
mma2.

* Micromegas technology (=128 um gap).

* Ancillary detectors

*  GET electronics

e MV

n
el 50-70 AWiom

Information:

* Energy (from range or charge)
* Angle, Vertex
* Particle identification




The people and institutions that made ACTAR 2025 happen

» GANIL

T. Roger
J. Pancin
M. Fissichela
C. Nicole

F. Delaunay
H. Al Falou

L% ®niversidad
’ de HuelMa

B. Fernandez-Dominguez
| Blanco-Calvifio

M. Lozano-Gonzalez

P. Miriot-Jaubert

Y. Ayyad

C. Cabo

G. Garcia

<5

Istituto Nazionale di Fisica Nucleare

A Di Petro
M. G. Pellegriti
| Lombardo

A | Rede CIGUS
Centros de investigacié

+ 84 n do
M | Sistema Universitario de Galicia

University

oRegina

G. Grinyer
A Tsantiri
F. Aljarrah
S. Plante
Z. Sullivan

C. Andreoiu
M. Madhu
F. Wu

F. Garcia

H. Asch

Cofinanciado por
la Unién Europea

< TRIUMF

R. Kanungo

M. Alcorta-Moreno
S. Chakraborty

S. Murillo-Morales
J. Liu

Y. Zhu

CONSEIG SUPERIOR DE INVESTIGACIONES CIENTIFICAS

L. Acosta
T. Kurtukian-Nieto

L

J. Giovinazzo

=== Fondos Europeos
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Moving to TRIUMF, 2025

,,,,,,

A Slide adapted from B. Fernandez-Dominguez

! ramnine
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ACTAR 2025

A 18 years later, Thomas returns with ACTAR
AP 7

A

i ///W/»m/

/

o LW
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ACTAR 2025

ASlide adapted from B.

Fernandez-Dominguez
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Principals:

A T. Roger and J. Pancin,
GANIL Fr

A B. Fernandez-
Dominguez, U. de

Santiago de Compostella
A U. Caen Ph.D., CEA-

GANIL Post-Doc FR
A G. Grinyer, U. Regina
A ex GANIL FR
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Preliminary ACTAR 2025 result: Resonancesin  °L]

ALLi beam (again) ADeuterium is the target

A82.5 MeV

ALi(d,p)!2Li inverse kinematics

A0.9 atm 95% 2H,, 5% CF, AThen 12LiA °Li+3n

l. Blanco Calvifio (Ph.D. analysis)

\(d, p)-event (d,d)-event

‘ A Slide adapted from B. Ferndandez-Dominguez
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Preliminary ACTAR 2025 results: Exotic decay of  21Al

A20Mg beam, 110 MeV ACandidate for 3p breakup of 1Al
A20Mg+p -> 2LAl -> exotic decays
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A Slide adapted from B. Fernandez-Dominguez




Trifoll with SHARC,
2009 and on
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SHARC

ASHARC: Highly
segmented Si array &
scattering chamber

AFits inside TIGRESS
gamma array

AC. Diget, U. York, lead
this project
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Why do we need a zero degree detector?

ATypical experiment: structure of exotic neutron-rich A*1Z
ADirect transfer reactions

Alnverse kinematics AZ(d,p)A*'Z, 5-10A MeV

ABeam AZ radioactive too.

ADeuterium target: deuterated polyehtylene CD,

ABUT: AZ+C -> fusion -> evaporation of protons etc.
ABackground interferes with direct reaction signal
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Solution: downstream counter

ANear 0 degrees

ASome way of discriminating good events
from bad

A (d,p); recoiling A*1Z nearly same
energy, same Z as”Z beam

A Fusion-evaporation: residual much
slower, 2-6 units higher Z

A (Electro) Magnetic separator with
position and Z sensitive detectors would 7 B e
be perfect 7=

) Ilh“‘“-.---n- —- é ;(\

ADownstream gas counter alone could
discriminate Z & E




Solution: downstream counter

AEven simpler: === Target
scintillator with mem= SHARC Array
d d foil ——= Vacuum Chamber
egraaer 10l === HPQGe detector
Astop high-Z, low- —
P : J ! 7 . I 24Na beam at 8 MeV/A
E fusion o I'I | U
evaporation — —‘

_ = BGO detector
residue s Cs[(T1) detector

A... butlet A*1Z go s Trifoil detector
mmm Aluminium foil
through

i

i




Trfoil : A simple, elegant solution

AThis is where
Nigel FrR comes in

30



Trfoll : a simple, elegant solution

A10 um plastic
scintillator

AFramed by light
guide

ARead out by
three PMTs

AAIl built by N. Orr
at LPC Caen

Light guide

Phofomulfiplier fubes

Plastic scintillator
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Trifoll : a simple,

ANow shown with
30 um Al foll
mounted

AMore
sophisticated
VErsions:
rotatable foll
upstream

elegant solution
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Trfoll : a simple, elegant solution

ANIM electronics

A2 PMTs above
threshold ->
Trifoil trigger

ALogic signal
waveform

digitized &
recorded

E -
II|I T

g
I|IIII|II|I|




Trfoll : a simple, elegant, HIGH RATE!! solution

ADEADTIME
FREE!

ABasically an
oscilloscope
triggered by
SHARC hit

A107 pps!!!!

,,.§§E§'!f§§§

A (Radiation
damage 1 faint
yellowish spot)
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Trifoil : Does it suppress background? YES.

sharc_hits.delta_e:sharc_hits.position.Theta()
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A‘Il data

sharc_hits.delta_e:sharc_hits.position.Theta() {beam}
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A From a 2013 e-log
entry by Kathrin

O Wimmer
i 94
uw, A Even with %4Sr(d,p)!
L

sharc_hits.delta_e:sharc_hits.position.Theta() {Ibeam}

hnb

C Entries 57279
__ . . . Mean x 1.78

= Trifoil anti- Meany 0.598¢ 0
- RMS x  0.7384
E : “ 1, RMSy  1.051
- coincidence ST
- . 0[5723f 0
- : g o 41 of°
- T

— g, 200
;— 150
E_ 100
= b _ 50
E _____.__ Ulll!|'ll||||'! L1111 | L1111 0

0 05 1 15 2 25 3 35 4

35



Trifoll : Used for most SHARC beamtimes & publications*

AG.L. Wilson et al., PLB 759 417 (2016) 26Na(d,p)

AS. Cruz et al., PLB 786, 94 (2018); PRC 100, 054321 (2019); PRC
102, 024335 (2020) 9495.96Sy(d,x)

AA. Matta rr et al., PRC 99, 044320 (2019) 28Mg(d,p)
A 100 28Sj for each Mg

AG. Lotay et al., PLB 833, 137361 (2022) 23Ne(d,p)
AB. Greaves et al., submitted to PRC (2026) 2!Ne(d,p)
AA. Knapton et al., Ph.D. thesis, draft in the works 2Na(d,p)

* Expect to use TRIFIC in future: D. Yates et al., JINST 21 P03028 (2026)

36



%Sr Coulex

M. Zielinska, CEA Saclay Fr



%Sr Coulex and Shapes, revisited

AM. Zielinska (CEA Saclay Fr): key
world expert in analyzing Coulex
experiments

A Co-spokesperson of 9%Sr Coulex
experiment with TIGRESS

AWith G. Colombi, P. Garrett, D.
Kalaydjieva*
A * U. Paris-Saclay Fr Ph.D.

ATIGRESS gamma spectroscopy,
Bambino recoil detection

AGoal: resolve open questions on
deformation in this nucleus
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%Sr Coulex and Shapes, revisited

A9%Sr 10 times more A % \
. (l) SummedHisto-mass9Bbeam:deltak_vs_E
Intense than o
planned for
. 968 23242
ABeam highly 1
hcontaminatedo w,
A:96 E ass:' 3 '
A Note: RIB S P fe
attenuated, CSB bl wem o
background at full wl ST
intensity here 784 5 88041
ABut opportunities lie ’ |
thereln 1097 1120 1143 1166 1189 x%ih?annel 1285 1258 1281 1304 O '
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Rb expected but weak
Y, Zr from Rb/SrT decay
chain

Vo direct from CSB

A Bonus publishable data in %Y
A Zr, Mo: standard candles for normalization
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