o il E

TN

2023 — 10— 09 Y |
f  email: ningcg@tsinghua.edu.cn

DOI: 10.7693/w120231104

(FfEREW R dEst  100084)

A tale of negative ions

NING Chuan-Gang’
( Department of Physics, Tsinghua University, Beijing 100084, China )

wm = BT Z AT R R mE T, 2512 EZAYEEE
feo PUEFRVESMR R S Z MRS AR 59, XAER s B A B3 AR T ik
JE - FOIE B RS RRPE IR, 40 BBl R A R . SCREE R RIBUT 3R R b &
JEF R AR B FRVRE SR A A, AR RIS TG 3%, 25 BRAnJr 4R de il AE
W PEBRITCHE AL PR, RIETHE U B SRR &, BE
B8N B SR B A SRR

XiEE  RET, BTRME, BOUSA, BE T

Abstract Negative ions exist widely in gases, liquids, and solids, playing an important
role in many physical and chemical processes. The binding between the extra electron and the
neutral core is very weak, which gives negative ions unique properties that are significantly diff-
erent from neutral atoms and positive ions. For example, negative ions usually have no excited
state. This article first reviews the electron affinity of atoms in the periodic table and the energy
levels of their negative ions, as well as the corresponding measurement methods. A detailed
introduction to recent research on the transition element negative ions is then presented, followed
by a description of laser cooling and the dipole bound states of negative ions. Finally, future
prospective research on gas-phase negative ions is summarized.
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