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Examples of the y detector arrays in the world

&2 Partially covered ONLY ...

»AGATA W8> GRETINA

>FATIMA »>TIGRESS
»JUROGAM »GAMMASPHERE
»ROSPHERE »>GRIFFIN

> e > ...

»>AFRODITE

> ...

Africa

82 We would also like to contribute to the fundamental studies ...



Main facilities depend on ...

y-spectroscopy studies
Beijing, HI-13 tandem Lanzhou, HIRFL




Facility @ IMP

SSC(K=450) SFC (K=69)
100AMeV (H.), 110 MeV (p)  10AMeV (H.L), 17~35 MeV (p)
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BRI v-spectroscopy studies
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HPGe array @ IMP

16 coaxial HPGes (70%)
8 Clover HPGes (160%)

Dedicated supporting frame




BGO Anti-Compton shields @ IMP

BGO Active (1/3 @ 400-8(
BGO Passiyve

Log scale




Low energy beam line @ IMP

Low background area

Beam spot: .
GLICENEIAM < phi3 mm

Slit: X, Y direction
Aperture: phi 3,5, 8 mm




Commissioning run @ IMP

Lifetime measurement of nuclear excited state via DSAM method

15 HPGe + 6Clover




Experimental data of 4°Ti
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Courtesy: Dr. Aman Rohilla (data analysis)




Participants from domestic collaborations @2021

» IMP - Institute of Modern Physics, CAS
»PKU - Peking University

»SDU - Shandong University

» CIAE - China Institute of Atomic Energy

> etc.
More than 600 hours beam time




First collaborative run within Chinese collaboration




Experimental data of 2021
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Typical gated spectra from the HPGe array

Data is still in analysis ...



Main facilities depend on ...
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Y-spectroscopy studies
Beijing, HI-13 tandem



Facility @ CIAE

HI-13 tandem accelerator
HPGe array

Picture of gate Courtesy: Dr. Zheng Yun (CIAE)



Photos during experiment @ CIAE

Collaborations among universities and institutes ' Courtesy: Dr. Zheng Yun (CIAE)



Cooperation of new era

» Available y-ray detectors:
IMP (Lanzhou): HPGe > 16; Clover > 8; LaBr;> 4

CIAE (Beijing): HPGe > 10; LaBr;>5
Shandong U. (Weihai): HPGe + LaBr; > 10

Beihang U. (Beijing): Clover + LaBr; > 6

> New cooperatlve agreement (2019)
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2 1o form a gamma pool in China...




China conjoint gamma array

Courtesy: Dr. Zheng Yun (CIAE)

16 coaxial HPGes (70%)-IMP 8 Clover HPGes (160%)-IMP
7 coaxial HPGes (35%)-CIAE 2 coaxial HPGes (70%)-CIAE
1 Clover HPGe (120%)-BUAA 2 coaxial HPGes (30%)-SDU




Experimental campaign at 2021 - 2022
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Courtesy: Dr. Zheng Yun (CIAE)




Facility @ IMP
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Gamma campaigh @2023




Gamma campaigh @2023

16 Coaxial HPGe
4 5 Clover HPGe

10 LaBr3

Si telescope

Csl ball

» IMP - Institute of Modern Physics, CAS
» CIAE - China Institute of Atomic Energy

» PKU - Peking University
>SYU - Sun Yat-sen University More than 500 hours beam time
»SZU - Shenzhen University




Gamma campaigh @2023




Gamma campaign @2023
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LaBr, detector development @ IMP
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LaBr; detector development @ IMP

hdt_LaBr1_VS_LaBr2_411_344_AC
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YSO array development @ IMP
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Simulation tools development @ IMP

—©— Experiment
—<—Simulation

Geant4 simulation frameworks
are available, not only for
single detector, but for the full
array...
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Comparison between Exp. & Sim.




High speed/stable DAQ system @ IMP

— - w—
S0 DERS R IR
V\B Institute of Modern Physics, Chinese Academy of Sciences
Run Stauts
-RunName: run StartTime: 2021/6/11 18:40:28 Refresh time: 5 &
Run No.: 1167 < Run Time: 00:07:28 v Auto ReStart 7200 <
Logger Information
Logger Dir: /home/inbeam?2/data/252Cf
FileName FileSize(MB) FileRate(KB/s) DiskLevel
run01167.root 182.73 0.00 l 4%
Equipment Infor
ID Eq. Name client Status Evenets event rate(/s) Data(MB) Data rate(KB/s)

3 XIA [impXIA@I27.000 4547394  10013.80 301220.76 672.91
4 XIA SCLRVmpXIA@I27000 149 0.40 1306.66 3.51

Run Infor

(202170711 101407 1Y] Walting Tor stop 1 ...
fAARY /£ /3% 1£.4A.ATY cbae LLCAYIEE cank iimmaaa£

VME based & Digitizer
based DAQ systems are
also available from IMP

Courtesy: Dr. Wang Jianguo (IMP)
)
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Collaborators from the A3 countries

Conclusion: there is a
variety of post-EURICA
physical cases

Identification
of RI

® -')9* I ‘ Separation
pis s —— of RI

Special thanks to:

& ZhihuanLi@PKU 3 _T jx!;Yun Zheng@CIAE & Shunji Nishimura % Xing-Shu Han@Shandon
BAUU: H. Watanabe, B.H. Sun, et al. s =
RIKEN: S. Nishimura, et al. b e 9
IBS: T. Ahn, B. Moon, et al. . S

IMP: G.S. Li, Z. Liu, et al. Online meeting at July, 2021
RCNP, CIAE, PKU, SDU ...



Two candidates to be employed at BigRIPS

In the model of CIAE, the

? radius of the basic ball-
D shell is around 600 mm

In the model of IMP, the
radius of the basic ball-shell
is around 490 mm




Example of simulations with the IMP frame

IMP Closest model 140 mm 93 mm 129 mm

3 mm C9H1Gyof
2 layers

1 mm Siof 3

16 coaxial HPGes (70%) Half —view of the array layers

8 Clover HPGes (160%) Si: 78 mm x
4 of the 8 are from Korea 78 mm




Example of simulations with the IMP frame
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Comparison on the efficiencies

Clover in add-back mode

Only naked crystals

0.084 @ 1332 keV

1
200 400 600 800

Energy (keV)

1000 1200 1400

f”s\ ~ > Better granularity g |
5 0.20(—
0.15(—
coaxial HPGes (70%)-IMP 8 Clover HPGes (160%)-IMP G'm;
4 Clover HPGe (Super) -Korea 2 coaxial HPGes (70%)-CIAE 9: '
7 coaxial HPGes (35%)-CIAE 3 coaxial HPGes (30%)-SDU
0.40

> 24 detectors considered
> Smaller distance to the center

. oy
»Worse granularity g ozs
Ei 0.20
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0.10
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Successful collaboration with JAEA

Special thanks to: GEMINI, Japan Atomic Energy Agency (JAEA)
JAEA: M. Oshima, Y. Toh, et al. 14 HPGe’s with AC shields

IMP: Zhang. Y. H, Zhou. X. H, et al.
Many publications from this collaboration !!




Selected results ...

Selected research results

TOP PUBLISHING JOURNAL OF PHYSICS G: NUCLEAR

J. Phys. G: Nucl. Part. Phys. 38 (2011) 095105 (9pp) doi:10.1088/¢
Signature inversion in the 7/27[503] band of ¥

PHYSICAL REVIEW C 80, 034303 (2009

Properties of the rotational bands in the transitiona

PHYSICAL REVIEW C 89.054303 (2014)

High spin states in the Pt isotopes are further systematically studied
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Selected research results

TOP PUBLISHING JOURNAL OF PHYSICS G: NUCLEAR

J. Phys. G: Nucl. Part. Phys. 38 (2011) 095105 (9pp) doi:10.1088/¢
Signature inversion in the 7/27[503] band of ¥

PHYSICAL REVIEW C 80, 034303 (2009

Properties of the rotational bands in the transitiona

PHYSICAL REVIEW C 89.054303 (2014)

High spin states in the Pt isotopes are further systematically studied

S. Guo, et al., Phys.Rev. C 86, 014323 (2012)
H. X. Wang, et al., Phys.Rev. C 86, 044305 (2012)
Y. D. Fang, et al., Phys.Rev. C 82, 064303 (2010)




Successful collaboration with JAEA

Nuclear structure study on 2°6258No

10B+254E g ==y 256,258 N|0+XN

MOUMY

For the Advanced Science Research
Center,

Japan Atomic Energy Agency
(ASRC/JAEA)

Prof. Dr. Sadamichi Maekawa

Director General

“,)S/&.J(s/ﬁh AN S

For Institute of Modern Physics,
Chinese Academy of Sciences
(IMP/CAS)

Dr. Guoging Xiao

Director

3T sorbesinensinannnninnnadinnnanae,

JAEA: Dr. Katsuhisa Nishio, et al.
IMP: Dr. Fang. Y. D, et al.

4 Clover detectors were employed in the project




Successful collaboration with RCNP

(GRS dmma-ray spectrometer
NP B for  dvanced research

Collaboration: USA, Japan, China

_ 16 Clover detectors + Acs, 2 from IMP
Performed experiment (2017):

High-Spin States in °'Y, ?394Nb and °*Zr, by Dr. Liu. M. L et al.
Approved beam time:
Linear Polarization Measurement in Wobbling Bands, by Dr. Guo. S et al.



On going collaboration with KEK

The KISS project

2 3

1
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for lifetime measurement

Laminar flow Gas inlet

Filament

Gas inlet | ¥

switching box Stopping region for TLFs

| *py target

“*Xe beam

Havar foil <
S windows

MNT products

615 mm aperture s
for primary beam i Z
Rotating *py target { . :
. Flow velocity
< 2 : —

wall

Laminar flow
production part

mass separator Bend

gas-cell Ton collection

lectrodes
system <
i TLF's stopping part d Ionization Gas outlet
lasers Ne "
W doug[ asers 61 mm
) h
& e Mty —
N Gas outlet : 61 mm 0 5cm Peq .o Polyimide foil
7t 090 in diameter

/ ,Bend and ICEs part
I

Laser ionization part

Sum in thicknes
Y. Hiravama et al., Nucl. Instrum. and Meth. B 412, 11 — 18 (2017).

4 IMP Clover detectors were employed for the project at 2020

They will be employed again for the project at 2023

WNSC: Dr. Yutaka Watanabe, et al.



On going collaboration with GSI
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A tip of the iceberg

The sharing of the instrumentations are only
partially covered in this talk!




Contribution to the (inter)national interest in the community

Outstanding International
iatentsand W reseaich

platform

Collaboration-
based research

Courtesy: Prof. H. Watanabe(BUAA)




~/:&W/$§f’:"/"ﬁ
;:g‘.. o 7 /’\,‘I
‘. ' . T

» Strengthen the collaboration, share the instrumentations
» We will have more bright future

Thank you for your attention!




