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2 Interest of Highly Charged lons

HINA |=sss) Highly-charged lons for Nuclear physics and Astrophysics

Why HCIs? ™\

Polynesian

Goodness of One of the most striking examples of the interplay between
the moon atomic physics and nuclear physics!!
- J

Main properties
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\K/‘// 1 2. Fewstrongly bound electrons (keV) i
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Intense Electric Field | 3. Extreme electric and magnetic field i

Nuclear scale ' Atomic scale : . :

T  5m  10m | 1A 10A 1 4. Strong electron-nucleus wave functions overlap |
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HINA project objective

Project goal:

Study nuclear decay in highly charged ions (HCIsﬂ
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HINA project objective

Project goal:

Study nuclear decay]in highly charged ions (HCIS)J

— The number of bound electrons
influences weak decays channel such as

Electron Capture (EC)
Beta decay (%) @
@ Occupancy

O Vacancy l

Highly charged ion
. e—e

M

Huge change in the decay
rate A and lifetime!

g B o o o o S R RN R R RN BN NN R

Highly ionized (.., Li-, He-, H-like)
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HCls: an exotic matter?

Warm-hot Dark

. intergalactic el
' Where do we find them? medium at 10° '

* to 108 K

29+13%

Active galactic nuclei JEEEERSRE 0 e

s\

Galaxies consist of:
90% ionized
hydrogen

10% stars

0.01% planets

ICM 4£1.5%

\ cold gas 1.7+0.4%

Secondary Li, Be, B, and F nuclei in cosmic rays are produced by the collision of primary cosmic rays, C, O, Ne,
Stellar corona Mg, Si, ..., Fe, with the interstellar medium.

Proton

g9, ¥ iy 4
_ . / \ . .
e ., ‘ \ 4 Measurements of the
e y D - Helium -~ S * secondary cosmic ray
R, 2 v . . ¢ nuclei fluxes and the

secondary to
primary flux ratios are
important in
: understanding the
Beryllium ;
propagation of

\ cosmic rays in the
%@ Boron : ' Galaxy.

Fluorine
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6 First observation of nuclear decay of HCls

163Dy
STABLE
24.896%

ﬁ

163py®é+ unstable

T,, =48 days (B~ decay)

Bdecay:n—->p+e +v~

Neutral atom

N -
ey A
\

- i

|

M BT
|

L T

R

Continuous-state (3" decay
(B . decay

Bare atom

Bound-state - decay
(B, decay)

T

I

L
K |
|
|

« Occupancy

o Vacancy

remaining in a a
bound atomic state

Qs (K, L,...) = Qp- — [ABe-| + BN
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Bound-State B-decay of 153Dy

s process: slow neutron capture and - decay near valley of B stability at
kT = 30 keV; — high atomic charge state — bound-state 8 decay

P process

AN

§ process

Ty =48 days r process

branchings caused by bound-state B decay

M. Jung et al., Phys. Rev. Lett. 69 (1992) 2164

Nuclear decay is NOT constant!



6 First observation of nuclear decay of HCls

163Dy

21 5958 . 163py®e* unstable Bound-State p-decay of 163Dy
T,, =48 days (B~ decay)

s process: slow neutron capture and - decay near valley of B stability at
kT = 30 keV; — high atomic charge state — bound-state 8 decay

P process

Bdecay:n—>p+e +v~

Neutral atom Bare atom
e\ Ay In
———— ———
M \\ ,l -~ M ;’
| |
L |
Continuous-state (3" decay Bound-state - decay i
(B. decay (B, decay) § process

T « Occupancy

o o Vacancy
K |ot- Ty2 =48 days r process
y
a remaining in a a branchings caused by bound-state 8 decay
bound atomic state

M. Jung et al., Phys. Rev. Lett. 69 (1992) 2164

Qs (K, L,...) + Qp- |- [ABe-| + BN




6 First observation of nuclear decay of HCls

163Dy

s 163 66+
21 8956 I Dy®%¢* unstable

Bdecay:n—>p+e +v~

T,, =48 days (B~ decay)

Neutral atom Bare atom
A 47 Iy

M \\ ,‘ -~ M ,'
R I

Continuous-state (3" decay Bound-state - decay
(B . decay (B, decay)

T - OccupanC)I

)
I

o Vacancy
K -'—'+°-| : I
"

0 remainil\g ina a

bound gtomic state
| |

Qs (K, L,...) = Qpf— [ABe-| +|BN"]

49keV -2,8ke 13keV 65keV
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Bound-State B-decay of 153Dy

s process: slow neutron capture and - decay near valley of B stability at
kT = 30 keV; — high atomic charge state — bound-state 8 decay

P process

§ process

Ty =48 days r process

branchings caused by bound-state B decay

M. Jung et al., Phys. Rev. Lett. 69 (1992) 2164

Nuclear decay is NOT constant!



7 Orbital Electron Capture on HCls

P+ €orpitat > N+ Ve

- |
M
L

@ Occupancy

O Vacancy

Highly charged ion
K Fo—-o

Fully ionized ions

Orbital electron capture is
blocked!
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7 Orbital Electron Capture on HCls

‘ p T e;rbital - N+ Ve

1 I
1 : -
1 Er 162 & 166 jumm- :
1

. |
: Ho 163 165 pue I
1 Dy 160 e 161 P 162 pomed " e 164 :
! T
! |
1 § process i
L -------------------------- il

SR T,,, = 4570 days 6301674
: 1008 (EC decay) — Ho stable

unstable

Orbital electron capture is
blocked!
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7 Orbital Electron Capture on HCls

‘ p T e;rbital - N+ Ve

| o ’ I M
: Er 162 ° & 166 b :
: 1 L
- Ho o3 — 165 ot : .
o ccupanc
: Dy 160) [t | ] pu— ] D 163 et | (54 : up y
: ' : O Vacancy
1 § process :
oL L L e L L L L - Highly charged ion
K &O
4570 y T1/2 = 4570 days
: 1008 (EC decay) —) 1634067+ stable 6
unstable Hydrogen-like ions
Orbital electron capture is Electron-nucleus coupling can be responsible
blocked! for the change in decay rates!
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8 Orbital Electron Capture on H- & He-like nuclei

GSI Helmholtzzentrum fiir
Schwerionenforschung

20
W =
Density of v,
final states per

*Litvinov et al., PRL, 2007
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8 Orbital Electron Capture on H- & He-like nuclei

Why such mismatch?

GSI Helmholtzzentrum fiir
Schwerionenforschung

140 Pr58+ 140Ce58+

Theoretical Apc(H — lik
) pc(H — like)
expectation Agc(He — like)

Experimental =) Agc(H — like)
measurement Apc(He — like)

~1.49(8)

1. Hyperfine states
*Litvinov et al., PRL, 2007

1
Fif=1J_rE _<F - p>0
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8 Orbital Electron Capture on H- & He-like nuclei

Why such mismatch?

GSI Helmholtzzentrum fiir
Schwerionenforschung

140 Pr58+ 140Ce58+

Theoretical Apc(H — lik
) pc(H — like)
expectation Agc(He — like)

Experimental =) Agc(H — like)
measurement Apc(He — like)

1. Hyperfine states

~1.49(8)

2. Angular momentum conservation

3. Sensitivity to population of this state
*Litvinov et al., PRL, 2007
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8 Several cases of interest in HCls

PHYSICAL REVIEW C 77, 014306 (2008)

Orbital electron capture decay of hydrogen- and helium-like ions

Zygmunt Patyk.' Jan Kurcewicz.” Fritz Bosch,” Hans Geissel,® Yuri A. Litvinov,’ and Marek Pfiitzner’
ISoltan Institute for Nuclear Studies, Hoza 69, PL-00-681 Warsaw, Poland
Institute of Experimental Physics, Warsaw University, Hoza 69, PL-00-681 Warsaw, Poland
3Gesellschaft fiir Schwerionenforschung (GSI), Planckstrasse 1, D-64291 Darmstadt, Germany
(Received 3 August 2007; published 10 January 2008)

Due to the hyperfine interaction and the conservation of the
total angular momentum some transitions become forbidden,
which may drastically change the EC decay rate.

a) EC decay with transition, Iy = I;
b) EC decay with transition, Iy = I; + 1

GOOD AGREEMENT WITH 149pr EXPERIMENTAL
MEASUREMENT!

HINA

Suggested nuclei to be studied experimentally

Cosmic Ray

Hlikeion 1" — I7"  p/uy  SE(@V) 1 Ty
1T 189 0.004 3d 17.3
L3 415 001 10 h 35d
I >0 —022  0.009 7h 12.7h
1" —= 0" +0.01 0.001 Syr  67.7min
17537 4055 0041 12min  11.2d
8 Ag 1+ = 0* +2.69 0.53 0.24s  2.37 min
BiCs T3 43540 098 3lms 9.69d
4INd ERSNG L ) 0.43 0.4s 2.5h
178Ta i+ — (3* +2.74 2.87 1.6ms 9.31 min

64cy28+ 44%EC 6428+

S=1/2

><
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Relevant interest for cosmic rays

ANNUAL REVIEW OF NUCLEAR AND PARTICLE SCIENCE Volume 57, 2007 Galatic Cosmic Rays Life

Review Article ; Big Bang Nucleosynthesis
Star Nucleosynthesis

Cosmic-Ray Propagation and Interactions in the Galaxy - R Explosive Nucleosynthesis

skalenko?, and Vladimir S. Ptuskin?
Shock Waves (SNR)

i, Be, B, and F nuclei in cosmic rays are produced by the coII|S|on of primary cosmic rays, C, O, Ne, > j Source
Mg, Si, ..., Fe, with the interstellar medium. B\

Proton

Measurements of the
secondary cosmic ray
@) . nuclei fluxes and the
, Carbon SRR, € secondary to
, upernova , : ‘ : © primary flux ratios are Galactic Halo
I cxplosion e, v Wy F o . important in -
’ e understanding the ] Milky way
propagation of ;

: cosmic rays in the
S|I|con i Gal
¥ > ® Boion alaxy.

Iron - \

Fluorine

g Berylllum

NEED FOR ACCURATE MEASUREMENTS TO IMPROVE
MODELS ACCURACY!
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I 10 Where can we study HCI?
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10 Where can we study HCI?

The prerequisite for decay studies of heavy HCls is their # Not naturally available!
production in a (high) atomic charge state of interest

This is a challenging task!!

I=5= 1l
GS| Helmholtzzentrum fiir
Schwerionenforschung
Charge
state
selection!
Production:

|
|
|
]
* In-flight production and separation of exotic nuclei |
|
|
|

Beam Energy U : 50-1000 MeV/u
Ne: 50-2000 MeV/u . Striopi foil d b d el
p:45 GeV tripping rolls used to remove bound electrons
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10 Where can we study HCI?
The prerequisite for decay studies of heavy HCls is their # Not naturally available!
production in a (high) atomic charge state of interest . This is a challenging task!!

Beam Energy U : 50-1000 MeV/u
Ne: 50-2000 Me\V/u
. M. Jung et al. Leckenby et al.,
p:4,5 GeV ’
PRL 69 (1992), 2164 Nature 635, 2024

Michele Sguazzin ISOL-France workshop VIlI March 16, 2026

Studies carried
out in
Heavy-ion
storage rings!

GSI Helmholtzzentrum fiir
Schwerionenforschung

HCI studies timeline




11 Where can we study HCI?

:

1. High operation cost

2. Limited efficiency for radiation detection

3. Limited beam time (only few rings world-wide)

o )

o, WELL SUITED

ISOL facilities FOR IN-TRAP

SPECTROSCOPY
STUDIES!

Michele Sguazzin ISOL-France workshop VI March 16, 2026

Can we investigate HClIs in ion traps?

Traps are an alternative to storage rings since they are

smaller, cheaper, eco & “outperform”

kel lens Einzel lens Electrostatic mirror
PR ——

= iii i' Field-free region Ii i
I —-— Pick-u| p clectrode wem I

¥ e SE

||ll||I“ *T T'""'




I 12 Can HClIs be produced at low energies?

SPECIAL TYPE OF ION TRAPS

EBIT

(Electron Beam lon Trap)

Cathode Collector

Electron beam

Drift tubes

ca. 22 mm

VA
Axial confinement
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I 12 Can HClIs be produced at low energies?

SPECIAL TYPE OF ION TRAPS

EBIT

(Electron Beam lon Trap)

Cathode Collector

Electron beam (up to tens keV)
* lonization of injected ions I Electronbeam
*  Radial confinement

I ca. 60 um

ol

. Drift tubes

X% +e (E,) = X7t p e (E) + e (Ey)

Michele Sguazzin ISOL-France workshop VI March 16, 2026




I 12 Can HClIs be produced at low energies?

SPECIAL TYPE OF ION TRAPS

EBIT

(Electron Beam lon Trap)

Cathode Collector

Electron bean I ca. 60 um

Magnetic field (up to few Tesla)

Compression of the electron beam

Michele Sguazzin ISOL-France workshop VI March 16, 2026




12 Can HClIs be produced at low energies?

: SPECIAL TYPE OF ION TRAPS

l

! EBIT

l

: (Electron Beam lon Trap)
|

spectrometer
(X-ray, UV, EUV, visible light)

Cathode H Collector

9 Dega I ca. 60 um

In-trap spectroscopy of charge-bred radioactive ions
*A. Lennarz et al., PRL 113, 082502 (2014)
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|

HINA project
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14 Electron Beam lon traps for HINA

""_"""""""""""""""\QA;E;:K:N_SETZT_ ________
Develop of Compact EBIT (HC-EBIT) \_\\.D\\.f“izé‘,é‘;';’;’?;?“‘

———————————————————————————————————————————————————————

Compact EBIT properties

Electron beam energy (E, )
around ten keV

Electron beam current (I, )
up to 80 mA
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14 Electron Beam lon traps for HINA

: N |

i Develop of Compact EBIT (HC-EBIT) -\c)\\- HEIDELBERG 0

I

| :
I P e e e e e e e e e e e e e e e e m = = |

: . Room temperature EBIT reduce construction & maintenance cost ' :

e e e e e e e e e mE e E e e, —,—,—E—E——E—E—————, — — — e ———— e ——————— |

! .

I I

r
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Energy to Produce H-like lons (E = 13.6 Z2 eV)

Be

N
0.67 kev

0
0.87 keV

F

1.10 kev

Al Si p S Cl Ar
2.30keV | 2.67kev | 3.06kev | 3.48kev | 3.93kev | 4.41kev

Ga Ge As Se Br Kr

13.07 keV § 13.93 keV | 14.81 keV | 15.72 keV | 16.66 keV | 17.63 keV

I
1 2 3 4 5 6 7 8 9 10 11 12 13 4 15 16 17 18
Group

I Max H-like system I

Michele Sguazzin ISOL-France workshop VI March 16, 2026

0.22 kev 0.34 kev 0.49 kev

Sc Ti " Cr Mn Fe Co Ni Cu Zn

5.44 keV 6.00 keV 6.58 keV 7.19 keV 7.83 keV 8.50 keV 9.19 keV 9.91 keV | 10.66 keV | 11.44 keV | 12.24 keV




14 Electron Beam lon traps for HINA

\\MAX:PLANCK:INST]TUT
Develop of Compact EBIT (HC-EBIT) \_\\.D\\.f“izé‘,é‘;';’;’?;?“‘

———————————————————————————————————————————————————————

1. Design and development

2. Injection & Extraction ion optics
 Acceptance & Capture efficiency

source

For example:
* lon traps
* Mass Experiments
* Laser experiments

Michele Sguazzin ISOL-France workshop VI March 16, 2026




15 HC-EBIT simulations campaign (2023-2025)

EBIT dynamics

Definition parameters (vacuum, electron-ions overlap, acceptance) crucial to optimize HCls production and confinement.

Magnetic field investigation WYB COMSOL

Comparison between Linear & Saturation

Trap center » ® COMSOL linear_BH 1l
10 ‘ ® COMSOL_saturation
= = . ’: ® COMSOL_saturation S1_an MS
O 80 T L]
(T O 0 o 0 e € o G S G B A G G D 5 O S 5 0 S G 8 O G
0.1 -1 i : o
‘ r g ?
ST : =
¥ ® o i
WE' A o ' .
| as -
m 0 ’ - - ! “q:) :
L/ \ % o y
y [—
: 8!
a
— V\
0 v [
0.1 - ! . .
0 0.1 w2 - ¥ ! 200 300 | 400 500
m | Position along x (mm) ‘
| = B
MAX-PLANCK-INSTITUT ; i
SO0\ FUR KERNPHYSIK 190-200 mm
-()— HEIDELBERG

\\\
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16 HC-EBIT simulations campaign (2023-2025)

EBIT dynamics

Definition parameters (vacuum, electron-ions overlap, acceptance) crucial to optimize HCls production and confinement.

Magnetic field investigation Yl COMSOL

SIMION®
Electron beam evolution i

e

|| -||||||||||||||ﬁlllll} e O T 1=-'1,;1
" |

~~ __Trapregion

Colleqtor

: e
3 p——Em— N i
o ————w ws e ) [ N

" Electron beam
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16 HC-EBIT simulations campaign (2023-2025)

EBIT dynamics

Definition parameters (vacuum, electron-ions overlap, acceptance) crucial to optimize HCls production and confinement.

Magnetic field investigation Yl COMSOL

SIMION®

Electron beam evolution

i E
Collector |(um— T::::::g ’—‘ Iegc::\on
A/A

ey
\/ /\/ e~ density and speed

Radius (mm)

\f\/ @oc1

102 pm \\\\ Charge breeding

10 time
67 pm
— Mean R simulation
— f simulation, 80 perc even s
— Ay B=010G
Ay B:=500G

— i calculation

?Elvll 280 BCIIIJ
Position {mm)

ISOL-France workshop VI March 16, 2026

160 200
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17 HC-EBIT simulations campaign (2023-2025)

EBIT dynamics

Definition parameters (vacuum, electron-ions overlap, acceptance) crucial to optimize HCls production and confinement.

* Magnetic field B along z-axis, responsible for
the sychroton motion of the ions around the z-
axis in the trap region

y lon motion
inside the EBIT

lon motion

<
<

z-axis [ [ 4

* Electric field E produced by the electron beam.
The intensity of this field depends on:
* Linear density of the electron beam
(current intensity, beam energy and beam

radius)
lon motion 500 um Small angular
« { <>  momentum, injection
z-axis | 148 pym far from beam axis
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18 HC-EBIT simulations campaign (2023-2025)

EBIT dynamics

Definition parameters (vacuum, electron-ions overlap, acceptance) crucial to optimize HCls production and confinement.

Depending on the way the ions are injected into the EBIT (transverse velocity and position), they can follow different
trajectories which bring them to spend more or less time inside the electron beam.

2 Y Full inside Y  Partially outside y  Totally outside

Electron beam

~

lon trajectory

—)

a

148 um Large angu!ar . 500 pm Small angular 600 pum Large angular
— momentum, injection ‘ > momentum, injection <+<— momentum, injection
80 pm close to beam axis 148 pm far from beam axis 148 um  far from beam axis
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19 HC-EBIT simulations campaign (2023-2025)

EBIT dynamics

Definition parameters (vacuum, electron-ions overlap, acceptance) crucial to optimize HCls production and confinement.

100 -

e-ion beam overlap 10% e-ion beam overlap 50%

ao— . Ar16+
5 3
2 Ar3* g | Ar?t 8+
2 - g “
ks &
g &J 20 1 \

\ \

104 103 102 101 100
Time (s)

-.._

Time (s)

‘ I Improved Electron-beam overlap enhance high charge states achievable! I
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20 HC-EBIT simulations campaign (2023-2025)

EBIT dynamics

Definition parameters (vacuum, electron-ions overlap, acceptance) crucial to optimize HCls production and confinement.

Trap parameters:

E = 3.5 keV

e-beam

. Out_acceptance 15 Speed vx
0.10 1 . « In_acceptance « Speed vy
T . 10 ¢ gt
— ?
— 0.05 4 - D o
E ) r 4 _' ! . E 5 1 .‘ ":..
: $ ..:' ‘ 2 __--:'.. .2 . ! __________-—* 5 -
_ .. 'h.-'.' s o ..-', -4 5:_\; :. E ,‘: ‘__. P .
> 0.00 - R P & Lo - = K
a . - . . k. = . -‘ __: - .: - . . E 0 v"
fs) S T e S :
- . ; e [re——
< _5.05- < -5 .
s Oy T 3 ""'
" Acce,ptance 104 ransverse sl .'. ol .
—0-101 ~ . figure velocity selectlon
20.0 20.5 21.0 215 22.0 22.5 23.0 235 119.2 1194 119.6 119.8 1200 120.2 1204 120.6
Position y-axis (mm) vX (mm/micros)

RMS Emittance (gpps¢) for injected ion beam in x & y about 8 mm-mrad
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I 21 | Principle of decay measurement in the HINA project

. I
! External Electrostatic |
. I
| ion trap |
_________________ I
Electrostatic mirr(ir EinzelAlens Einzel lens Electrostatic mirror
R R R R R R R R
LE=IEA =t
7 = i i ii Field-free region Iﬁ i |
I‘ ' = - Pick-up electrode wmm w—m | 'I
= +"-N ———,—-—:i '-E'J, ~ S oyl ot
Signal ampl. vs. time ol o g R LA
T i
:

Decay signal on the pickup
electrode

Michele Sguazzin ISOL-France workshop Vi March 16, 2026

{ In-situ X-ray spectroscopy }




I 22 Conceptual design HINA experimental line

Electrostatic

Transfer Section Electron beam ion trap

Trap
[
B
L ‘
e -!!I'Iur-ll@llll e -w:@u« e T
! . nn E :
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23 Conceptual designh HINA experimental line

Electrostatic

Trap Electron beam ion trap

Transfer Section

[
'L‘
I === N
RIB 1ull—l““iﬁl"llﬂ.ﬂ‘“ll“u lIIHII“-“VK"\‘“-II-IHM . 3
Beam ] Ny [ e "'"i!ll G[RRIB i

—=—| I‘I e / !l[ ey

- I“
I

|
|
|
|
|
|
1
|
|
|
|
|
1
|
i
|
|
|
|
1
1 g
|
|
1
1
|
1
1
|
1
1
I
1
1
i

Michele Sguazzin ISOL-France workshop VIlI March 16, 2026




23 Conceptual designh HINA experimental line

Electrostatic
Trap

Transfer Section Electron beam ion trap

[
E
L

RIB
Beam

I!!I'llll<'>l||(©l||l«'>lll|'|iil ne,:@

\-r“ 1 Iu..v
|

Relative population (%)

e e R e
7
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I 23 Conceptual design HINA experimental line

_ Electrostatic .
Transfer Section Trap Electron beam ion trap
[
B
el L——{IERE [T k 1
R o E T ; |n|'|||r|||(©1|: LT ! SO
o B e =[] EN.KN..
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23

Conceptual designh HINA experimental line

Michele Sguazzin ISOL-France workshop VIlI March 16, 2026

Electrostatic

Trap Electron beam ion trap

Transfer Section

[
E
L

RIB
Beam

I Ry

&0
—
=

| I!|'|II|I<'>I||(©]||I«;I||I'||| | :@}Iii -E:j- y,a'.,,u‘ln

3 | | - | | | | |
e 10 2 B0 e A0 PO 0 L D0 P




HINA project & 1JCLab

EBIT construction (MPIK) and .
_________ commissioning with stable beams (liCLab) ! ®Cuo

Irene Joliot-Curie

Electrostatic

. . Laboratoire de Physique
Transfer Section Trap Electron beam ion trap des 2 Infinis
L]
Y

_A

stable gLeSihw Construction at

(e @ RN
source *‘“ i il I""( )" ’I.||-|u MPIK should be

finalized by 2026!

MAX-PLANCK-INSTITUT
R \\\ FUR KERNPHYSIK

@K € M HEIDELBERG

AN

!
|
[‘ v

i
I
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B we 5

|
|
|
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|
|
|
|
|
1
|
1
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1%
|
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|
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|
|
1
I
1
1
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HINA project & 1JCLab

EBIT construction (MPIK) and E .
commissioning with stable beams (1JCLab) | M)CLab

Irene Joliot-Curie

Laboratoire de Physique
des 2 Infinis

Transfer Section

Quad-
= triplet

stable e Off-line characterization completed (June 2025)
N 3 * Transferred to new installations (July 2025) »
source : * Optics simulations & Alignment/installation(May 2026)

* Commissioning - Summer 2026

Quad-bender Quadrupole triplet
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HINA project & 1JCLab

EBIT construction (MPIK) and .
@ _commissioning with stable beams (liCLab) ®Cuo
______ Iréne Joliot-Curie

Laboratoire de Physique
des 2 Infinis

Electrostatic ion trap

L
E I
[\

1
e . |
stable e e |t e '! YL J— SR
' : = T it i =N &0
source ..o s "'nlll!;!“@]“l!":ln”l :Trap Vacuum: 3-107 mbar E ARl (on source
‘ I
|
|

| Pickup electrode: no signal section
E Max trapping time : few us

Situation December 2025

A diaphragm e

| Trap Vacuum: 4-1071° mbar !
i Pickup electrode: 50 mV signal |
I L. I
| Max trapping time: >100 ms !
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HINA project & 1JCLab

EBIT construction (MPIK) and .
_________ commissioning with stable beams (IiCLab) ; ) Cub

Irene Joliot-Curie

Laboratoire de Physique
des 2 Infinis

O] ..
(‘ I Electrostatic ion trap

stable

(e O l‘-’l r * Final test, between May-July 2026
source "n” "[ ]“ |||-|u

* Transferred to new installations (September 2026)

* Alignment/installation (December 2026)

Shipping to lJCLab by
end of 2027

Test-bench ready for
HC-EBIT commissioning

[m————
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27 Future of HINA project at DESIR

COMING SOON

d <DESGIR E
§ Low-energy beam facility §
]
: ;iegzr:'péifisaizg cg:ljnearIaserspectroscopye.g. HINA W
| i Bl .. Letter of intent HINA (Wednesday):
, /2}11 «  HINA commissioning - Lol 22
: , «  Electron capture on H-,He and Li-like 3Ar, ®4Cu and %8Ga - Lol 26
: S
: Future prospectives in the use of HCIs for other experiments
l . (Wednesday):
|
: « Highly Charged lons Collinear Laser Spectroscopy - Lol 27
|
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28 Conclusion

Second phase of the project

h EBIT construction will take place in parallel with the installation of the project at Tancrede!

In the frame of the HINA project we are working on the development of an EBIT for the
study of HCI decay!

Several challenges

HC-EBIT must be overcame to
developed in collaboration with reach high charge
MAX-P 1 !
N\ e states!
-()\-\ HEIDELBERG
\\ We are working on the optimization of the injection and

extraction system to maximize the ionization efficiency
and make possible in-trap decay studies!
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