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A Nuclear Physics A Volume 1065, January 2026, 123249, Samanta, S
The 7Be(d, U)S5Li(p U) and 7Be(d, p)8Be*(p 7Li) react:
A Physical Review C 110, 034328 (2024).9No k o § cetwat k a
Decay study of 11Be with an optical timgorojection chamber
A Physics Letters B Volume 855, 2024, 138770 atdraet.el
Strong coupling effectson near-barrier 15C + 208Phkelastic scattering
A Il Nuovo Cimento 47 C (2024) 34 Bpartaet.al
8B reaction dynamics researched at HIEISOLDE
A Physics Letters B 853 (2024) 13863BM. Ali, et.al
Study of the 7Be(d,3He)6Li* reaction at 5 MeV/u
A EPJ Web of Conferences 290, 02005 (202@).Tavora et.al
Scattering of 15C on 208Pb at energies near the Coulomb barrier:
Study of the experimental device response via the 12C+208Pb scattering.
ANIM B 541 (2023) 176179 Martel, |.; et.al
An innovative Superconducting Recoil Separator for HIEISOLDE
A Phys. Rev. Lett. 128, 2527012022, Ali, S.M.et.al
Resonance Excitations in Be 7d(p) Be&lowast; 8 to Address the Cosmological Lithium Problem
A Physics Letters B 833 (2022) 137284ndalia K. et.al
Study of elastic and inelastic scattering of 7Be + 12C at 35 MeV
A Physics Letters B 820 (2021) 1364Bparta,Ret.al
Probing proton halo effects in the 8B+64Zn collision around the Coulomb barrier
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XT03 - SEC chamber and upgrade

SEC experiments RUN3

1S698 D. Galaviz a-scattering of light Sn-isotopes A p-process 2022
1S581 R. Raabe Fission barrier in fission of heavy RIB by the (d,p)-transfer 2025
IS690A  MJG Borge oLi(t,p) 2024
IS690B  MJG Borge 11Be(t,p) 2025
1S550 S. Heinz/E. Vardaci Study of the Dinuclear System Ni + 238U 2025
1S716 Y. Ayyad U decay width of near-threshold proton-emitting resonance in 1B

Plans for the Future. Installation of zero degro spectrometer ISRS -prototype
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1S698:a-scattering of light tisotopes-p-process
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A The 38 most proton rich stable isotopes between Se
and Hg are produced inthe p  -process

Scarce (g ,) eoss section are experimentally known at
astrophysically interesting energies.

Further these reactions are very sensitive to the a -
nucleus potential

The differential cross sections are poorly known and the
calculations often differ up to a factor of 2.
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c S l c 1IS698: First U-scattering with RIBS Ciéncias

7L
Aim (|5698) - \{{‘\‘ DSSD 300 pm +
Determination for frst time of angular distributions . &'.,-
of the elastich scattering process on exotic Sn nuclei DSSD 300 um &\\\;\’
at energies around the Coulomb barrier, close to the — ° U e
o

energy region of astrophysical interest

20 | Ecm = 18.8 MeV | Nucleus | Yield @ SEC

— Demetriou ef al. [16] 108G 50 pA
= —— Avrigeanu et al. [17] 109
& - Sn 90 pA
i 15t — McFadden/Satchler [21] - _
—\H 1105 80 pA 108Sn 112sn 124sn
~ 112G 30 PA
w‘ﬁ p = | | 000
£ ;
© 2 A 4 isotopes measured

0.5

A Beam contamination < 2 %
A Solid 4He Targets ~1.25 x 1017 atoms/cm?

A Setup coveres wide angular region
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Sn112 on He Target at 60 degrees 1085 beam scattering on Si/He-target Clear identification of scattered particles
T oL o 2 Good monitorization of He content in target
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C S IC  Experiment IS585 phase 2 Im

A Det er miohthet fisston barrier height in fission of heavy radioactive beams
mducedbythe(d P)-t r ans f e r 0

EX|
Tin

Twi
- Unfortunately no 226Rn, use of a surface ionisation target

The setup worked very weII A nice fission coincidences Qe SIREL

HE B .Y N\ N

wifil' 2DIM coincidence spectra online, and control of experiment
B84 from upstairs in remote, worked nicely

HEiee, " ET

Thesis: himanshu. aqarwal@student kuleuven.be

%"y, ULEEONE
/s ARMOR X2:2 PRO

IS581 R. Raabe fission barrier in fission of heavy RIB by the (d,p)-transfer 10
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Light nuclel: a laboratory of quantum mechanics

triangle s 5

N 33in 14C
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Quantum mechanics plays a role in
creating peculiar structures in
ground states of light nuclei:
nuclear skins and/or nuclear
halos, nuclear clusters, nuclear
Y2f SOdz Sasz 3l a

Theoretical understanding of the

e 11N 12N 1§N 14N 5N 16N 17N 18N ‘QN 20N 21N _ o _
- | structure of light dripline nuclei
gi|Ute1%iS C |8C QC 1OC “C 12011830 14C 15C 160 1?( 18C 1QC 2OC is challenging
" B ‘B {25 o5 B B B BB v As well as the determination of
Be 'Be SBe 1OBe“Be12Be 148 Brotonand neutrons  these exotic structures and their
N~ 10C. 16C reaction dynamics
Li 8L| i 11L| !
He el [PHe| /7' Previously @ SEC we have
H 3H \ ,7\ G : studied reactions with  7Be,
et J excited states T e
/ \ B, °LI, ~C
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.
~
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neutron skin Be isotopes
8He,C molecular

neutron halo
6He,11Li,11Be

vanishing of
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S, = 0.265 MeV
)

‘ 118
o 5s

llLi
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PDescouvemont . Nucl. Phys. A 615 (1997) 261

10°
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T
| £ 2 bdzOf SAY [ 2YY2Y a{ G NHzO

¢ Rather inert core plus one or two barely unbound
extra (£2) neutrons or protons

A Q9EGSYRSR ydzOf S2y RAA thal®E o

A Very few excited stategf any.

A Unique exotic structureinsight into slow degrees of
freedom (Sn=0.5 MeV, t = 35; For S=8 MeV t = 16°s

o

Reaction properties at near -barrier energies:.

A Strong absorption in elastic channel: suppression
of rainbow

A Large cross section for fragmentation

A They are easily polarizable.

Interplay betweenNuclear Structure & ReactionMechanism 12
12
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1S690

1x S3Adssd 24p+32n= 56 ch

1x S3 dssd 24p+32n =56 ch
1x S5 dssd 24p+16n =40 ch
5x telescopes (Wdssd+PAD) 165h:

SECupgrade

A Ix MPR64L forward BEDynamic: 200 MeV
A 1x MPR64 -2 forward DE Dynamic: 100 MeV
A 1x MPR64 -3 backwardDynamic: 20 MeV

A 3xMPR644,5,6 pentagon Dynamic: 100 MeV

MAGISOL
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hitmap_Disc3
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Entries 2084170 PC
Mean x 0.05208
Mean y 0.08248
Std Dev x 17.89
Std Dev y 17.93

20

13
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A 13Be is interesting as subsystem of the 2
A 13Be is critical to establish the

A The relative positions of the 1/2

3.11/2
0.74 5/2*
1/2*

15¢

-neutron halo nucleus
12Be-n interaction in the 3 -body modelling of
" resonances are debated.

14Be breakup ( 13Be) appears at a

*and 1/2

A The 1/2 - state extracted from the breakup of
surprisingly low energy compared with its analogue in

IEBQ

A. Corsietal., 2019
|

1S690: 1lBe(t,p) Study of 13Be resonances

14B

15C (¥4C+n).

12
Be

G. Ribeiro et al., 2018
|

=

: o>

14 Be
llBG

148

13 .Bts

13

unbound

14Be

4.35 ms

T,z =321 ns :2,"

Yu. Aksyutina et al., 2013

15



C. S I CC 1S6901Be(,p) Experiment MAGISOL

e Ry 3H-Target: 12 x 5 mm, 1 pm-thick Ti foil loaded with tritum (H/Ti &
0.4)

A activity of the source is 3,38 GBq.

A study the angular distribution of the protons, and the
gamma spectrum to characterize the high excited states.

5,4 MeV/u
beams @ 5,4 MeV/u

Beam and

Hours
\l‘ ' Target
11Be y 22Ng -> CD, 10
3H/Ti ?/% e 5 c s
. e ->
foil B ’
Be 11Be -> 3H/Ti 98
11 _ ;
Contaminant inthe 'Be beam, of 22Ne, =g 1l 81
reqluced to about 2 610% using the C -foll 22Ne -> 3H/Ti 4
stripper.
Grupo de Fisica A also run experiment with only 22Ne beam (no 22Ne -> Ti 10

Nuclear Experimental

C-stripper foil in the bend to XT03) 16
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Upgraded SEC setup
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Forward S5 8927°A 5% of

Pentagon 382 79°A 29 % of $

Backward S5 115°148°A 19 % of 4

GAGG 8x 15x15x30 nistintillators 16% of g

'CLi @ ™MeViu
11Be @ 5.4MeV/u

t(°Li,p)*!Li at 7 MeV/u, Kinematics + "'Li*(1 MeV)

~
w
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. ++ i
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=15 - — 11Lj
>
@
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t(°Li,p)*Li at 7 MeV/u, simulation with N=1.0 106
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0
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T 3000 £
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17
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Kinematic Curve of d in Pentagon = === Ey spectrum in Pentagon (d,d)
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Deuteron Kinematic Curve

Deuterons Kinematic Curve Pentagen Coincl P-N + PAD
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Protons Kinematic Curve Pentagon Coinci P-N + PAD (d,p) 12Be EXxcitaation Spectrum
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\Tritium Kinematic Curve
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Kinematic Curve of Protons from the Pentagon

Protons Kinematic Curve Pentagon Coinci P-N + PAD
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1st RUN 2024 .
A OLi(t,p) suffered very low °Li yield and a CERN blackout , some data recoverable but

difficult the analisis, (Thesis Daniel Fernandez Ruiz daniel.fernandez@csic. es)

2nd RUN 2025 : changed experiment to 11Be beam (1-2% 2°Ne )
(Thesis Sebstian Gomez Garcia sebastian .gomez@csic .es)

A The upgraded detection system worked successfully

A Inverse kinematics is a powerful tool to study weakly -bound light nuclei, including
excited and resonant states.

A The results obtained for the 22Ne and !Be on the 6O establish a basis for exploring
the 13Be structure . (Ne data to be published soon)
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IS550: Probing the Island of Stability with ISOLDE beams; pave the way towards SHE
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c S l c The Indirect Strategy

W Use quasi -fission (QF) and fusion -fission (FF) reactions

WQF and FF cross-sections are large: (10 6 100) mb

wfeasible with radioactive beams

v Shell closures leave fingerprints in QF and FF fragment mass distributions

capture fusion

°9 — € 9 —
QF ‘/ ‘/ \ FF
o @ ...

QF evaporation
fragments residue (ER)

compound
nucleus (CN)




RIBs at ISOLDEN +238U (Z=120, N=184)
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Look for peaks near
132501 and 208 Ph Measured parameters:

a0 — 1IN fragment mass spectra SIS e =ch fragment

Extracted parameters :
A Velocity, energy, angles and
304120 i L 6oy 3041 20 | primary mas®f each fragment
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TOSCA
setup inside SEC
E. Vardaci Univ. Napoloi
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T CSsSIC 1S550 summary

MSEMND SUPERISR DE INVESTHEACIONES CIENTIFCAS

not scheduled before the start of LS2, covid, original setup from Dubna
RUN 2025 :
A Changed isotope from Ruto Sn A les radioactivity

A TOSCA experimental setup: Univ. Napoles E. Vardaci
fitted perfectly inside SEC

A CERN blackout A waterleak in the Target region A no p-beam

A RUN with stable Ni, to prove the concept, however, need more
time and flexibillity to scan the energy to find the barrier




CSIC
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What was planned, what was achieved with
A Upgrade of the XT03 done as planned: detectors, electronics, solid 4He target & solid 3H target

what problems were encountered, what needs to be done.

A Backlog experiment that was not scheduled
1IS716 Y. Ayyad Udecay width of near-threshold proton-emitting resonance in 11B using TPC

A Experiments changed the beam due to lack of production A clarify the beam production (yellow book
with present production of the different nuclei) and detail the losses expected to HIE-ISOLDE

A REX instabilities in all elements, exchange of amplifiers A large losses of beam time due to
absence of piquet A two solutions:

1) Negotiate 35-40 days of piquet for RF. This is approximately the real beam time of REX /year
l.e. counting only user beam time

2) Much more interesting and educatingA train some of the operator team on the modules of REX+HIE
Now is a good opportunity with 2 full years of training. 29



XTO3 upgrades:  LS3 and future
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