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CALL FOR PROPOSALS

The Institute for Rare Isotope Science (IRIS) mvites proposals for beam times extended to domestic users in

Korea. The primary beams to be provided in 2024 will be Ne-20 and Ar-40 accelerated by the superconducting
linac SCL3 at the energies of ~20 MeV/u or less with a maximum current of ~40 pA_ Proton beams of 40 and

70 MeV can be provided by a cyclotron up to 10 kW or less.

The beam times will be provided for non-proprietary experiments based on the scientific merits through the
review of proposals by the PAC members. There will be no beam time charge for non-proprietary experiments
as long as the results are expected to be published.

tems such as KoBRA, MMS, and CLS can be used for experiments. Details of the

experimental conditions can be discussed with the contact person of each experimental system

The experimental

The proposals need to be submitted by January 19, 2024 to allow for scientific and technical reviews of the
proposals prior to the PAC meeting, which will take place in early March, 2024

Important dates

12 December, 2023: Call for proposals
Deadline for submission of proposals
. 2024: First PAC Meeting

- Notification of approved
May ~ June, 2024: N and Ar-40 beams provi

experiments
e, ed from the SCL3
Beam times for proton beams/ISOL can be discussed and fixed individually
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https://indico.ibs.re.kr/event/630

Proposal call in Dec. 2023 - Jan. 2024

Only for domestic users

30 proposals were submitted.

The experiments were performed from June
to August in 2024, including commissioning
of KoBRA.



https://indico.ibs.re.kr/event/630

USER beams in 2025

Call for proposal

January 10, 2025 o February 20, 2025
Institute for Rare isotope Sclence
Acia/Seod trezone

CALL FOR PROPOSALS & LETTERS OF INTENT

= https://indico.ibs.re.kr/event/870/
= Proposal call in January- February 2025
=  Only for domestic users again
= 22 proposals & 8 Lols
Year Isotope SIB/RIB Energy Expected Intensity
Ne-20 =8 Upto18MeV/u | 105to 1010 pps
Ar-40 SIB P PP
2025 -
Proton 40 MeV or 70 Up to 10 kW
2026 (from Cyclotron and SIB
MeV (beam power)
only in ISOL vault)
Na25 | RB_|
Na-21 | RrB | Up to 105 pps
Na24 | RB |
Cs130 | RB | Uo 1 103
(0] S
2026 Cs-130m | RB | U018 Mev/ P PP
0 ev/u
(fT° bed, Cs134m | RB | " Up to 106 pps
- Cs-135m RIB Up to 10° pps
Cs-136 RIB Up to 104 pps
Ba-133m RIB Up to 108 pps
Ba-135m RIB Up to 10° pps

25-27 June 2025 FAZIA Days



https://indico.ibs.re.kr/event/870/

Other information

m ISOL beam commissioning in 2024
e Cyclotron: protons @ 70 MeV, 11 uA
e RIB: 2°Na>* @ 10 keV
* SCL3: 16.5 MeV/u with ~10* at KoBRA
(IRIS plans to measure the precise beam intensity in 2025.)

m Development of the beam structure

 SCL3

— 2023:100 us, pulse repetition rate of 1 Hz

— 2024:5 ms, 20 Hz, total beam power < 3.7 W

— 2025:5 ms, 20 Hz, total beam power < 370 W (expectation)
* |SOL

— 2024: 40 us, pulse repetition rate of 1 Hz

— 2025: ~400 us, pulse repetition rate 10 Hz (expectation)

25-27 June 2025 FAZIA Days



Other information

m Expected user beamtimesin 2025 & beyond
 >300 hours in Sep.-Nov., 2025
e ~500 hours in Mar.-Jul., 2026
e ~500 hoursinJul.-Nov., 2027
 >1,800 hoursin Sep.-Dec. 2028

m Additional comments from IRIS

* [SOL plans to use UCx or ThC target with 1 kW proton beams from 2026. The Rl beams
from those targets are expected from 2027, including post-acceleration.
- (2025) SiC target
- (2026~) TiC target
- (2027~) UCx or ThC target

* [f FAZIA collaboration plans to conduct the beam experiment at RAON in the future,
please consider to write LOIs after making some discussion with IRIS staffs in advance.

25-27 June 2025 FAZIA Days



Available detectors for
low-energy experiments at RAON

25-27 June 2025 FAZIA Days



International Detector Assembly for
fast-Timing measurements of Exotic
Nuclei

IDATEN

IDATEN: Japanese word for god of
speed in Buddhism and Hinduism

Number of detectors

KHALA Fast-timing gamma detection system

Korea High-resolution Array FAst TIMing Array for
of LaBr, DESPEC at FAIR
NIMB 541, 253 (2023) NIMA 969, 163967 (2020)

LaBr;(Ce) crystal size 1.5"(¢p) x 1.5"(L) 1.5"(¢p) x 2"(L)

Energy resolution 3.31% @ ~650 keV 3.4% @ ~800 keV

Timing resolution (4T,,,) 335(1) ps with 22Na (511-511 keV) ~320 ps with 69Co (1332-1173 keV)
Passive Pb shield None Optional

Owners Korea U. (36) & SNU (10) U. of Surrey & U. Brighton

25-27 June 2025
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KHALA

= Commissioning experiment at RIBF in June 2024
— Only KHALA detectors were used for this RUN.

ZDS PID (preliminary)
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® Some of isotopes, e.g., °*Pd, °°Pd, *Ru,
have not been studied yet.

® Two students (J. Lee & Y. Jang) from
Korea University are analyzing the
data for their theses.

FAZIA Days 8



ASGARD CENS/IBS

gF 18-cm distance — Total (B = 0.145)
ASGARD: Array of Super clover GAmma-Ray Detectors 1MoV yray ooy uncerany
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ASGARD

® Status
— Total 10 clover detectors are procured at CENS/IBS now.
A total 12 clover detectors will be ready by Dec. 2025.
6 clover detectors were installed in Jun.-Sep. 2024 in the decay
station frame.
The ASGARD supporting frame is waiting for installation.
The DAQ system (FADC-based digitizers) has been developed in
collaboration with NOTICE (the local industry).

The upgrade with anti-Compton suppressor will

dramatically improve the sensitivity of the detector.

— A maximized detection sensitivity is essential for
new discovery.

New anti-Compton suppressor with easier

(compared to TIRGRESS) mounting & dismounting

scheme was designed and manufactured.

Counts

25-27 June 2025 FAZIA Days
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STARK Jr.

® STARK Jr.: Silicon Telescope Array for inverse Kinematics studies Jr.

® Silicon barrel array is being built by CENS/IBS for the charged particle measurement.
® New design of X6, using 8 resistive strips

® Precise energy measurement by 4 standard strips

® Hexagonal shape, viewing from the beam directipn, in the limited space in ASGARD

llll"l.l'll'

ard barrel

25-27 June 2025 FAZIA Days 11



STARK

Three rings with 12-16-12 polygons; 96-116-107 mm from centre of the target
Scattering chamber: 580(X) x 400(Y) x 600(Z) mm3

’Li(d,p)BLi reaction simulation with
’Libeams @ 42 MeV

25

CryoSTAR (low temperature gas-cell target) compatible
The efficiency measurement with alpha source and beams
— (a,p) reactions, transfer reactions, optical model potential studies

E (MeV)
T

Li 42 MeV
Elastic, d

1N
N

1% excited, p

2«4.x¢iﬁcd,p§
o r

(solid,gas)

- >

3
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ATOM-X

AToM-X: Active-target TPC for Multiple nuclear eXperiment

Dimensions of an active area: 256(x) x 180(y) x 288(z) mm3

Scattering chamber: Portable similar to the TexAT chamber

Octagonal shape field cage, larger active area than the TexAT micromegas
New micromegas with a position resolution of 0.5 mm (w/ 4 x 4 mm? pixels)

Total 5,658 channels (4,608 from micromegas plate and 1,050 from aux detectors)

GET electronics for signal processing: New AsAd board production
Online data analysis cluster system: 48 CPUs, 96 GB Memory, and 11 TB SSDs

GEM (thickness 256 um and 1 mm) Top View of Micromegas Bottom View of Micromegas

-------

High gain # High gain: High gain High gain

uuuuuuuuuuuuuuu

CENS/IBS

X6 Si. Det.

X. Pereira-Lopez et al.,
NIMB (2023)

25-27 June 2025

FAZIA Days

45° view

S. Bae et al., NIMB (2023)
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ATOM-X

® Chamber and electronics

— Assembly chamber with 1/2”-thick Al

— Signal merging PCB & ZAP board (bias and signal processing)

— Micromegas instead of top flange

— Analysis software package : LILAK (Low and Intermediate energy
nucLear experiment Analysis toolKit) is a task-based analysis toolkit
and contains general classes for MC simulation and reconstruction
(pulse shape analysis, Hough transform, RANSAC, etc.).

— Status: Under commissioning with a source

AsAd boards
| (ASIC + ADC) |




SC magnet & CENuM AT-TPC

Superconducting solenoid magnet ® Design of AT-TPC
= Bmax=15T — Number of channels: > 3,000
— Diameter & length of the detector installation -¢ = 40cm

space = 60 cm each

_ Commissioning successfully done in 2019 — Cylindrical shape similar to the LAMPS TPC

[/ Triple GEM
i
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_ Pad plane geometry
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...................

<

e #of pads: 65 X 65 = 3,300
# B« Pad width & height: 6 mm each
Gap between pads: 0.5 mm

Korea U./ Sejong U.
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CENuM AT-TPC

® Beam test of two prototypes at HIMAC in Japan in Feb. 2023
— Beams: p @ 100 MeV, 12C @ 200 MeV/u, 10° ppp
— Performance test for the LAMPS detector elements including CENuM AT-TPC [Y. Cheon et al., NIMA 1066, 169610 (2024)]
— Plan to analyze '2C(p,2p) Quasi-Free Scattering (QFS) events

/ Readout Pads
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CENuM AT-TPC
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® Characteristics of CENuM AT-TPC
N Transverse diffusion of electrons

vs. drift length

1 Spatial resolution vs. drift length

/' Gain vs. GEM bias voltage

— AF vs. E for Si+Csl (PID)

< Correlation of dE /dx(TPC) vs.
AE + E(Si+Csl) for protons

[NIMA 1066, 169610 (2024)]
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TPC-Drum: yet another AT-TPC

. . 20 4 12
Simulation for °°Ne + “He — Chioyle + 7Cqs

Sejong U./Korea Univ. . i dstedior
Csl(Ti) detector s s & & & s s s s
:ielck;ag:c s a = ‘ 20Ne beam
or -
x(mm) ~ o S = 4—
o
& § g % § & & &
y (mm)
Number of channels = 768
He (90%) + CO, (10%) at 650 or 760 Torr Toy MC simulation of TPC-Drum
Array of 8 Si-Csl modules (Si: 1-mm thick) B ——
Triple GEM amplification, A = 20 x 20 cm? u ..| [Hoyle — 3a "1 ey Ty
_ Choyle > @ +ata o =50 keV i
GET electronics (4 AsAd + CoBo) o 5 2o e |
0,y =0.004 ra P

Energy measured using Si (resolution: 40 - 50 keV) £ i

Momentum determined by TPC | ab frame - '

— Cluster’s spatial resolution ~150 um / 100 ] ;' ‘.l

— Track’s angular resolution ~ 4 mrad C 1 |

— Excellent resolution in invariant mass measurement .a %2 73 74 75 N T 7o
PID, for example, using E by Si and dE by TPC Invariant Mass (MeV)

18

25-27 June 2025 FAZIA Days



FAZIA

Korea U./Inha U.
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FAZIA

® Design of PiN sensor using TCAD: Simulation setup

Half of cross section of 2 x 2 cm? chip

Thickness:
720 um

»
|

1cm

i — —

Channel Guardring Anode
stop

Cathode

Edge of silicon sensor

25-27 June 2025

i

Input parameters for simulation
T (K) 300 Doping density
Vo (V) 0~-700 P* Boron
4 -1 -
Carrier Electron 1x10*s N- Phosphorus
lifetime Hole 3x10%4s1 N* Phosphorus
- Results

* Breakdown voltage point is close to -600 V
* Enough to reach full depleted voltage (400 V)

— We are also developing 150 um-thick chips.

< We plan to build 4 FAZIA blocks by the end
of 2025 for the experiments at RAON.

FAZIA Days
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