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FAZIA Activities in the period 2024-2026 Map
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FAZlAexperiment@GANI[R024-now)

E78958.5Ni+8Ni@32,54 MeV/4 Isospin transport and the density dependence of the symmetry energy

E818 36Ar2Ni+SNi@74MeV/WA Extending our knowledge of Warm Dense Nuclear Mattdeinowdensityregion
E881 1°C+H2C@8.8MeV/A Hoyle state radius from elastic and inelastic scattering measurements

E884 OZn+7Al"%Znz2Bi@34.6 MeV/4 Influence of entrance channel mass asymmetry on QP-ogeak
T2601 12C+CH2C,CD@11MeV/uA Branching ratio of2C 3state’ -decay to ground state using,fQ0 NB I O A
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FAZIA Activities in the period 2024-2026 Map
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FAZIA @CNAO (Pavia, Italy):

Experimental measurement of the
Cs(Tl) detection efficiency for LCP
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FAZIA Activities in the period 2024-2026 Map
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FAZIA Activities in the period 2024-2026 Map
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first block fully build in Korea (electronics and
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INDRAFAZIA
experiment
@GANIL

12 FAZIA blocks
5 covering from 2Ato 14A
6 mass discrimination up to Z D 25.

INDRA
5 12 rings covering from 14Ato 176A
6 mass discrimination up to Z D 10.

u Isotopic identification of fragments
emitted forward.

u  Global event characterization
thanks the large angular coverage.




THE FAZIA DETECTOR
Never seen before Mass and charge

A single telescope: a 2x2 cm structuré ARSYUATAOEamiBSA dza A

Only 3 connections: I
phD A Two optical fibers . BIE..
% A 1 Hv (48V) "o

: A Cooling circuits » ' DogEg

CsI(TI)

Ca |:]
Low-field chmic sides

A full block: 4 quartets +
electronics

A single quartet
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L.BaldesiBNi+Ni@74AMeV
TESTED WITH SUCCESS ifopjjo

Silthickness20-25um,300um
Si2thickness500,675,75@im
CsKT)) thickness10 cm




INDRA ELECTRONICS UPD/
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E881 and’2601: a new way to use FAZIA+INDRA with light sys

E881lexperiment 12C+2C@8.8 MeV/u.
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A At 10MeV/u, the PSA on the first silicon detector o
FAZIA is able to well identify in charge and mass

A Possible use ofthe INDR8D ¢ £ 0 {-BaysBRsS (i |S
already tested with success with CHIMERA

A Many possible interesting physic cases: S o |

A Hoyle state rafilus (seellekhisstalk) _ eBh S e e s b

A Transfer reactiong{{DeRosa master thesis and |_max (ch)
nowPh.D

A Branching ratio ofC 34 { | -de€ay to ground
state using,pQ0 NBF OGA2Y
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PHYSICAL REVIEW C 111, 044601 (2025)

Model-independent measurement of isospin diffusion in Ni-Ni systems at intermediate energy

C. Ciampi®,"" J. D. Frankland ®,' D. Gruyer®."2 N. Le Neindre ®,> S. Mallik ®,** R. Bougault®.? A. Chbihi.'
L. Baldesi®.>® S. Barlini®,”® E. Bonnet®,” B. Borderie®,* A. Camaiani®,”° G. Casini®,’ 1. Dekhissi, '+
D. Dell’Aquila®,”'? J. A. Duefas®,'! Q. Fable®,! F. Gramegna®,'? C. Gouyet,! M. Henri®,'* B. Hong ®,'*1% S, Kim®,'®
A. Kordyasz,'” T. Kozik®,'® M. J. Kweon,'*!? I. Lombardo 22! O. Lopez®,? L. Manduci,>?* T. Marchi ®,!?
K. Mazurek ®,>* S. H. Nam©®,'* J. Park.'*"> M. Parlog.>** G. Pasquali®,>® S. Piantelli®.” G. Poggi®,>¢
A. Rebillard-Soulié,? R. Revenko®,! S. Valdré®.” G. Verde,"-* and E. Vient®?
(INDRA-FAZIA Collaboration)

A personal selection of highlights from INE
FAZIA collaboration




PHYSICAL REVIEW C 111, 044601 (2025)

*®Ni+*°Ni at 32 MeV/nucl
e INDRA

— INDRA-FAZIA

---- P(M) fit result

Isospin transport ratio of QP remnant

2X; — Xa4 — Xpp

R(x;) = o —

A Newimpact parameter estimation
A Larger region of impact parameters

The method is based on the selection of a
G322RéE OSYidUNYXtaAle 26
monotonical behavior. The idea is to consider

the experimental observed distribution as a e VEET-S—
sum of conditional probability distribution of X

given a certain value of the impact parameter.

do/db (mb/fm)

l‘.'lh-l..,l_,llIIIITIIIITIIIIlllll

1
P(X|cp) = Xkt g X/
[(k)a*

1
P(X):f P(X|cp)dcy.
0

2h

P(b) =
I+ exp(%5)
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PHYSICAL REVIEW C 111, 044601 (2025)

- - 32 MeV/nucl. from PRC108, 054611(2023)
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Phys. Lett. B 868 (2025) 139815

Contents lists available at ScienceDirect

Physics Letters B

journal homepage: www.elsevier.com/locate/physletb

Letter

Check tor

Constraining the nuclear symmetry energy with Fermi-energy heavy ion e
collisions

C. Ciampi @ %%, S. Mallik™¢, F. Gulminelli?, D. Gruyer?, J. D. Frankland ?, N. Le Neindre¢,
R. Bougault?, A. Chbihi?, L. Baldesi®', S. Barlini®', B. Borderie®, A. Camaiani®’, G. Casini®,
I. Dekhissi?, J. A. Duenas”, Q. Fable?, F. Gramegna', M. Henri/, B. Hong®!, S. Kim™,

A. Kordyasz®, T. Kozik®, I. Lombardo™9, O. Lopez¢, T. Marchi', S. H. Nam®', J. Park™,

M. Parlog®’, G. Pasquali®’, S. Piantelli®, G. Poggi®', S. Valdré®, G. Verde?”, E. Vient*

A personal selection of highlights from INE
FAZIA collaboration




Phys. Lett. B 868 (2025) 139815

A Isospin transport ratio evaluated using tQEr T Ot

directly measured by FAZIA TRES
A QPris usually well reproduced by dynamical madeb+s s =
A Modekindependent way to estimate the centrality "F —~
A Many differentEoQused in the BUU@VEBGLEGiIll
transport modekalculation
A Estimation of the density associated to the isos

transport

This result
[1la

2o
B ic

S(plp,) (MeV)

Simmetnyenergy vs. density

Upper Left inset | | for the different tested /4 L EFT
Example of posteriof L | models v HIC isodiff

T ) % HIC nip
distribution with flat _ L

) . . ., ) N s i ass rme
prior distribution” :k g ® Mass (DFT) ]

S(p/p,) (MeV)

Lower right inset: @ PRexn

Example of quadratic fit if” jto

W 4 {1 | interpolate the likelihood of
Limitationin Pure o aem WFSed | symmetry energy values that lie
NeutronMatter from o o o 0T T 121 between the ones explored by
ab-iniziocalculatiori Pl the chosen models.




Nuclear Instruments and Methods in Physics Research A 1075 (2025) 170420

Contents lists available at ScienceDirect

Nuclear Inst. and Methods in Physics Research, A

journal homepage: www.elsevier.com/locate/nima

Full Length Article

Efficiency determination of FAZIA CsI(T1) scintillators for energetic protons:
Measurement data and GEANT4 validation

L. Baldesi “", C. Frosin »*"“, S, Barlini “#"®+", A.A. Stefanini ", A. Camaiani “*"”, G. Casini """,
S. Piantelli °¥, S. Valdré "“, M. Pullia “““, M. Donetti “*“, S. Savazzi ©, R. Bougault "7,

C. Ciampi ", 1. Dekhissi ¢, J.A. Duenas ", F. Gramegna °"“, D. Gruyer ¢, T. Kozik ,

N. Le Neindre “, G. Pasquali *"*“, A. Rebillard-Soulié“, G. Verde "

A personal selection of highlights from INE
FAZIA collaboration




FAZIA@CNAOQO: p+tAu@aoMeV

Beam profiler

a)

In-beam brass

A Measurements performed using elastically
scattered proton beam from 70 up to 190 MeV
A FAZIA block in air at 1m from target

A Experimental results are well in agreement with a
GEANT4 simulation

S.Barlinfor the INDRAAZIAollaboration IWM-EC 2026, Firenze 28 May 2026



FM IA@ CNAO n p I Au @mMeV Nuclear Instruments and Methods in Physics Research A 1075 (2025) 170420
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FM IA@ CNAO n p I Au @mMeV Nuclear Instruments and Methods in Physics Research A 1075 (2025) 170420
n

Beam profiler

ESi+ESi, [MeV]

In-beam brass
~ collimator

ECsl [MeV]

—s— EXP. Q1
—=— EXP. Q4
—-o-- GEANT

80

A Measurements performed using elastically
scattered proton beam from 70 up to 190 MeV

A FAZIA block in air at 1m from target

A Experimental results are well in agreement with a Negp
GEANT4 simulation - " (Newp + Nigp)
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Measurement of the forward angle ?C+'2C fragmentation differential cross sections at

62 MeV /nucleon

G. Guo,! G. Casini @,2 T. Satoru,® B. H. Sun @,1'* I. Tanihata,! A. Camaiani @, S. Barlini ®,*2 F. W. Zhao,! S.
Piantelli @,2 S. Valdré ®,2 C. Frosin @,%2 I. Lombardo,”® G. Verde,”" L. Baldesi,*? C. J. Wang,! D. Gruyer,® L.
Dekhissi,® J. Duenas ©,° R. Bougault ®,3 M. Parlog,®!'? E. Vient,® C. Ciampi,'! S. Kim,'? B. Hong,'*1* S. H.
Nam,'? 14 J. Park > 14 Q. Fable.” N. Le Neindre,® B. BDrderie,,15 M. Vigilante,lﬁ’” T. Kozikj,]‘g and O. L-cnpezS

(FAZIA Collaboration)

X 2 dadbiittedto PRC!

A personal selection of highlights from INE
FAZIA collaboration




FAZIA@QLNSCH1C@62AMeV

== Beam

Scattered beam B g Very precise cross section measurements at 62MeV/

"J Collimator

Beam monitor
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FAZIA@LNhe FAZIATHIN iniziative to tésn silicon detectomsfirst layer

A personal selection of highlights from INE
FAZIA collaboration




FAZIA@QLNESHTi@186MeV

/Possiblapplications \\
A @LNL (E < 28MVie\) i
A stable and exotic beam§ E intermediate fragments from QP
csl (Ti) A @ RAON (B 10-20 AMe\) E fusion compound
A first operational phas

A @ FRIB (1500 AMe\)
\_

=

E complex fragments from target spectator
at intermediate energies

Around25° with
respectto the beam

{ PISOLO setup @LNL:
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ot <
i
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FAZIA@QLNESHTi@186MeV

Ti target real structure

M. Chiari from LABEC performed a complete PIXE and RBS analysis on the target

48Tj - (386 * 14) ug /cm?
nalw - (35 + 6) ug /cm?

48T) - (287 + 23) ug /em?

traces of C (~1 pug /cm2) and O (~2 pg /em?2)

| Si1 vs Si2 correlation |

Red: excluded regions with
cleaning conditions




FoM,,, = (PID,, - PID,) / (FWHM,, + FWHM,,)

Si1 vs Si2 particle identification

| ] |||||||
p——

RAW data | /
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FAZIA@QLNESHTi@186MeV

FoM;,;, = (PID, - PID,) / (FWHM,, + FWHM, )} | Entries

, —7260 Mean x
) Mean y
| Si1 vs Si2 particle identification ok, 7270 ol 18
: KL DRV,
, - 0 ‘ A AP i
h - il ik i ’4“‘ PRI R | sit vs Si2 correlation |
[ g -7290 Wi % 16
" Hr AN : ~7300

FoM,, =176 <—

S 7310
7320

| ©-7330

0 20 40 60 80 100 120 140 160 180 200 220 240
PID index (8*Z + A) -7340 r ‘
iAo
ol L L L L I L L L 1 l L 1 1 1 I 1 1. 1. 1. I J. J. ). 1
73600 100 200 300 400

..stillalot of work togetthe finalbestresultsbut:

A In someelescopesve achieveZidentificationup to Z~18

A Channelings clearlyvisible(maybearound5%)

A Thicknesslishomogeneityslargerthanexpecteds stillto beinvestigated
A Overall detectoqualityworsethan! y R NdeiSsaHQ 4




Xodzi UK
the first attempt
for FAZIA to use
a thin silicon
detector

Eur. Phys. J. A (2015) 51: 15
DOI 10.1140/epja/i2015-15015-2

THE EUROPEAN
PHYSICAL JOURNAL A

Specal Ao~ Tooks for Bxperimentand Theory

Low-temperature technique of thin silicon ion implanted epitaxial
detectors

A.J. Kordyasz''*, N. Le Neindre?, M. Parlog®®, G. Casini®, R. Bougault?, G. Poggi®, A. Bednarek', M. Kowalczyk"?,
0. Lopez2, Y. Merrer?, E. Vient?, J.D. Frankland®, E. Bonnet®, A. Chbihi®, D. Gruyer®, B. Borderie”, G. Ademard”,
P. Edelbruck?, M.F. Rivet”, F. Salomon”, M. Bini*, S. Valdré*, E. Scarlini*, G. Pasquali*, G. Pastore*, S. Piantelli?,
A. Stefanini*, A. Olmi*, S. Barlini*, A. Boiano®, E. Rosato®, A. Meoli®, A. Ordine®, G. Spadaccini®, G. Tortone®,
M. Vigilante®, E. Vanzanella®, M. Bruno”, S. Serra®, L. Morelli’, M. Guerzoni’, R. Alba!’, D. Santonocito'?,

C. Maiolino'®, M. Cinausero'!, F. Gramegna'!, T. Marchi'!, T. Kozik!?, P. Kulig!?, T. Twar6g!?, Z. Sosin!'2,

K. Gasior'®, A. Grzeszczuk'®, W. Zipper'3, J. Sarnecki'*, D. Lipinski'*, H. Wodziriska'?, A. Brzozowski'?,

M. Teodorezyk'*, M. Gajewski'?, A. Zagojski'®, K. Krzyzak!*, K.J. Tarasink®, Z. Khabanowa!?, and L. Kordyasz'®



Eur. Phys. J. A (2015) 51: 15
DOI 10.1140/epja/i2015-15015-2
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FRIB FACILITY

The Facility for Rare Isotope Beams (FRIB) at
Michigan State University (MSU) is a world-class
research and training center, hosting the most
powerful rare-isotope accelerator.

RAON is a heavy ion particle accelerator that will include
both isotope separation on-line (ISOL) and in-flight
fragmentation (IF) methods, and aims to be the first oM

to use both. 3

A MSU operates FRIB as a user facility for the U.S. Department
The superconducting linear accelerator will have a PR aa N of Energy Office of Science (DOE-SC), with financial support
maximum beam power of 400 kW, and projectile e - from and furthering the mission of the DOE-SC Office

fragmentation will be powered by a 200 MeV/u of Nuclear Physics.

uranium beam in the IF system. FRIB is where researchers come together to make discoveries

that change the world.

They study the properties and fundamental interactions of /
rare isotopes and nuclear astrophysics and their impact on

medicine, homeland security, and industry. /

The ISOL system will have a H~ cyclotron of 70 kW.

ted by ChatGF



FAZIA@RAON

Since 2023, the Korean group is active member of FAZIA with the Moty ungsikiongcourtesy
Many contribution to the FAZIA collaboration
A New FEE cards development in collaboration with NOTICE, a local company

A New Si detectors always in collaboration with local company

-

)

Analog part Conversion part
To amplify Power distribution
analogsignals Application of bias
from the voltage
detector

Sisensor
process
flow
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New FEE carty
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Photo mask

(by Microlmagg:
Testedvarious guard
ring patterns &
different sensor
designs

Z
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Wafer processing (by ETRI)

Thinning (byfRinnoTech)
& dicing (by MEMSPACK]




FAZIA@RAON: first hetest of a fully assembled FAZIA block

FAZIA
4 # detector §

S.Barlinfor the INDRAAZIAollaboration

ByungsilHongcourtesy

K The first FAZIA block built in Korea was te%x;l

using the proton beams at RAON.
. Beamtime: 10 11 February 2026
. Beam energy: 40 70 MeV (10 MeV step)
Beam current: 30A

of cyclotron was 10 pps but we asked to
decreased the intensity as low as possible no

A The minimum beam current for stable operation

risk the detector.
A Event ratex 250 events/s /




FAZIA@RAON: futyperpectives

Example of possible FAZIA configuration with 4 blocks

Made in Korea

Construction of total 4 blocks by the
end of this year

Another test with protons beams at
RAON is scheduled in-22 Sep. 2026.

Next step is to test the FAZIA blocks
produced in Korea using the ion bea

Finally, we would like to have some
physics runs at RAON and GANIL.




