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Electron scattering is the gold standard for probing nuclear structures, consistently playing an es-
sential role in revealing the internal structures of atomic nuclei and in establishing modern pictures
of their structures. To date, its application, however, has been strictly limited to stable nuclei (with
some exceptions such as 3H), leaving short-lived unstable nuclei unexplored*.

Following nearly two decades of development, we have successfully achieved a ground-breaking
milestone: the first electron scattering experiment on an online-produced radioactive isotope at the
SCRIT electron-scattering facility of RIKEN RI Beam Factory in Japan**.

The SCRIT facility, designed to explore the internal structures of short-lived exotic nuclei by electron
scattering, employs a novel ion-trapping technique, SCRIT (Self-Confining Radioactive Isotope Ion
Target) ***. Using only ~107 ions of an exotic nucleus, the SCRIT technique enables us to achieve
a luminosity of approximately 1027 /cm2/s, which is the minimum required for realizing elastic
electron scattering for medium-heavy nuclei.

I will present the recent achievements and the current status of the SCRIT facility, and outline many
research possibilities awaiting exploration at the SCRIT facility as well.

If time allows, I will also provide an overview of the ongoing low-energy electron scattering project,
ULQ2 (Ultra-Low Q2), in Sendai. This project aims to determine precise proton charge radius by
low-energy electron scattering (Ee = 10 - 60 MeV) covering the lowest-ever momentum transfer,
Q2.
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The work focuses on the “double-hit” experimental approach in the registration and analysis of
ternary decay events, particularly in the context of fission fragment interactions with a solid-state
foil. Themethodology employed in the experiment involves a double-armed time-of-flight COMETA-
F spectrometer equipped with an MCP time detector and 28 PIN diodes for precise energy measure-
ments. the double-hit registration approach means that two fragments, with an open angle between
them 5 degrees or less, were detected in the same PIN diode during one registration gate of 200 ns.
The minimum time interval between the fragments timestamps should not exceed 30ns. An algo-
rithm is described for retrieving these events from the collected data, emphasizing the importance
of peak detection and analysis through various software tools developed at the Flerov laboratory.
Additionally, it addresses the challenge of distinguishing genuine double-hit events from random
coincidences with alpha particles, which constitute a significant portion due to their prevalence in
252Cf decay. A method for filtering out these random coincidences by analyzing energy and velocity
data associated with each detected particle is presented here. Thus, for the first time the experiment
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demonstrates directly that the partners of the break-up in the solid-state foil fly with very low an-
gular divergence as was hypothesized earlier for the CCT products.
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In order to study exotic structures of light unstable nuclei, we have developed a Large Acceptance
Charged particle detector array at Peking University, LACPU, which is suitable for simultaneous
measurement of various different direct nuclear reactions induced by radioactive beams on protons
and deuterons in inverse kinematics [1-3]. In this talk, we will show the preliminary results of the
first experiment using LACPU at RIBLL1, Institute of Modern Physics, China, including properties
of LACPU, differential cross sections of elastic scattering [3] and single-nucleon transfer reactions
[4] with radioactive beams 15C,16C,16N impinging on protons and deuterons. We will also discuss
the update plans of LACPU, as well as some experimental proposals in the future.
[1]G.Li, J. L. Lou, Y. L. Ye, et al. Nucl Inst & Meth A, 2021, 1013, 165637.
[2]H.Y. Zhu, J. L. Lou, Y. L. Ye, et al. Nucl. Sci & Tech, 2023, 34,159.
[3]H.Y.Ge, J.L.Lou, Y.L.Ye et al., Nucl Inst & Meth A, in review.
[4]H.Y.Zhu, J.L.Lou, Y.L.Ye et al., spectroscopic factor quenching of the halo nucleus using single-
nucleon transfer reactions, in preparation.
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New ternary cluster mode in binary fission is suggested. This mode is the abnormal binary decay
which is characterized by a much lower TKE value, a much higher excitation energy of heavy fission
fragment and,thus, larger neutron multiplicity. Employing this mode, one can describe the strong
enhancement of the 8-11 neutron evaporation channels for Mo+Ba and Zr+Ce pairs in spontaneous
fission of 252Cf.
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