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* RIBLL2: 2" Radioactive lon

Introduction to RIBLL2-ETF T Bl Tara Eaciity

» Beams: ~2800MeV proton to ~520 MeV/nucleon Uranium fed by CSRm
» Secodary beams: generated by projectile fragmentation at FO 7 J
» Flight path in RIBLL2: 26m, from Tstart @F1 to Tstop @ETF (TOF1) 4 ‘ J {
> Flight path in ETF: ~11m, from Tstop to TOF Wall (TOF2) Hesrel 5|\ |
> A position sensitive plastic scintillator array (width=2mm) is installed ;., 7|~
at the dispersive plane F1. R -
_____________________________________________ e ey el e ,_'fg--"

26| I I — 11' I l Fig. 1. Overall lnvout of the HIRFL-CSR complex
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Introduction to ETF

» Z detectors: MUSICO0,1

» Tracking detecotrs: DCs around target
(DCTaU,D) and after magnet (MWDC
Array 1)

» Max. magnetic intensity of the dipole
magnet: 1.5Telsa @1=1500A
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The TOF System

RIBLL2

o

Tstart
100x100
x1mm

SIPM+HPTDC

Readout

\

TOF1

Tstop
50x50

x1mm

TOF Wall

15 strips
Each strip: 1200x100x10mm

ETE Adjacent strips overlap by 10mm
Sensitive Area: 1200x1360mm
|} N | | NN |
PMT+HPTDC PMT+HPTDC ,
Readout Readout

TOFZ | B} | } | B} |

f

20m, OroF1 < 100pS

f

~11m, O-TOFZNZSOpS

The new TOF Wall Is tested in Kr beam test

with improperly low supply HV. orgrz could
be better with higher HV.




250
Y1 122
Yo |45
7.5 68 _
x A %5 * Drift Length: 2.5mm
0 -0 Iza.5 * Sense wire configuration: X0X1(0°), YOY1(90°)
E "« Readout: 16x4=64ch
* Operating gas: 80%Ar+20%CO,, at
05 &6 7 8 915 Xl atmospheric pressure
o5/ o 2§ a1 XOIS * High voltage: 1BQOV (typical for cosmic rays)
#pofososos * Readout electronics: SFE16 (ASD) + HPTDC
o5 5 * Typical spatial resolution: o,,<50um

(78Kr@350MeV/u) ASD: amplifier-

shaper-discriminator



The Dritt Chambers

350 1 1 AR G
— 0 |15 4 ° Active Volume: 160(X)x160(Y)x88(Z)mm
X ié 10 * Drift Length: 5mm
0 27| * Sense wire configuration: X0X1(0°), YOY1(90°)
| 2 * Readout: 16x4=64ch
* Operating gas: 80%Ar+20%CO,, at
08 & 7 8,915 Xl atmospheric pressure
sl o Y & ofe1s xol[ 10 * High voltage: 1300V (typical for cosmic rays)
pogogores * Readout electronics: SFE16 (ASD) + HPTDC
5 10 * Typical spatial resolution: g, <100um
(78Kr@300MeV/u) ASD: amplifier-

shaper-discriminator



The Dritt Chambers
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40

20

Dnift time contour,

—~ HV=+1500V,

interval=10ns

— after dipole magnet /o

-30

130

+30°

Unit: mim

Active Volume: 800(X)x600(Y)x130(Z)mm
Drift Length: 5mm

Sense wire configuration: UOU1(-30°),
X0X1(0°), VOV1(+30°)

Readout: 80x6=480ch

Operating gas: 80%Ar+20%CO,, at
atmospheric pressure

High voltage: 1500V (typical for cosmic rays)
Readout electronics: SFE16 (ASD) + HPTDC
Typical spatial resolution: o,~230um

WAr@311MeV/nucleon



The MUSICs

* MUSICO and MUSIC1 have similar structures.

»Readout: self-R&D preamplifier + MSCF-16
spectroscopy amplifier+v785 ADG

» Operating Gas: P10

I T

Active Volume (mm)

MUSICO -1710 85(X)x85(Y)x380(2) ‘
MUSIC1 -3000 170(X)x170(Y)x320(2)
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DAQ

» Self-R&D PXI boards to drive HTPDC chips for DAQ of
timing of TOF and MWDC detectors (by FELAB of USTC) '

» Highly integrated | . Data

» Working in synchronization with a VME DAQ for e o
MUSICs using global triggers :

4 Gigabit Ethernet S

switch The Central Control

» Typical data rate: ~2500 events/s

Nuclear Inst. and Methods in Physics Research, A 894 (2018) 72-80
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. i f h L s FEries 163456
/ Reso | UTION  With 2ndary beams ool Z 1ol f!rl oYL e o
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RIBLLZ PID of 2ndary Beams .|

» 350MeV/u 8Kr - 10mmBe @ Jun., 2024

» Position correction has been applied to Bp in RIBLLZ2
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» 240MeV/u 180 - 15mmBe @ Jul., 2018 A7
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PID of ETF for reaction residues e B B

160 : Std Dev ' 0.08942
L Underflow 1
Overflow ' ' 1
Integral 4484
x2 / ndf 18.73/ 14
-Constant : 165.3 + 5.3
Mean 1.815 £ 0.001
Sigma’ 0.01701+0.00058
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350MeV/u 8Kr - 10mmBe @ Jun., 2024 »l
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Recently Deve\opmen

1. Confirming that the reduction Rg of
spectroscopic factors still drops roughly
linearly with regard to the binding depth
AS of the removed nucleon at beam
energies > 230 MeV/nucleon in one-
nucleon removal reactions.
[PRClOO 044609(2019) PRC104.014310(2021)]

ﬁexpf Gy,

R, =

1.2

0.2}

SLI I O I 5 2 s v o e

I
',f}:'il:ac n T 0
o =" .
. I

¥ 1,=1.15 fm
—o— 1,=1.25 fm

-30

_1[} 1 L 1 D

AS (MeV)

Reduction of the Spectroscopic factor v.s. binding

depth of the removed nucleon [PRC104.014310(2021)]

S N Physics Study

A myriad of fragmentation cross sections of stable and
neutron-rich C,N and O beams at around 230 ~
260MeV/nucleon are extracted systematically, which
compare well with results from other labs in general, and
provide useful benchmarking for fragmentation models.

[CPC46.014003(2022), CPC46.111001(2022),
PRC108.034602(2023)] (CPC: Chin. Phys. C)

Cross section (mb)

S0l C a (a}_— B [b}_
60/ el ] | CS.of O
' ' fragmentation
40t T, 1
. %)‘( I products at
20 _ | 240MeV/nucleon
o S T 5 " T e ., measured in ETF
o o pperioen © 1 @) [PRC108.034602
——nmﬁi Be 1 Li -4 . (2023)]
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Future plan:

e Pectrometer -

Imited exps at RIBLL2-ETF
More at HIRIBL

we A,
gy 3
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‘[ Total transmission distance: 192 m | .
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