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Spin physics

The biannual series of international symposia on spin physics plays 
a leading role at the interface of nuclear and particle physics on one 
hand, and the study of spin-dependent phenomena in experiment 
and theory on the other. The series grew from the merger of the 
fi ve-yearly symposia on polarization phenomena in nuclear reac-
tions, fi rst held in Basel in 1960, and the symposia on high-energy 
spin, which started in 1974 and had reached the 13th edition by 
1998. The joint meetings began as the 14th International Sympo-
sium on Spin Physics in 2000. The 21st International Symposium 
on Spin Physics (SPIN2014) is the fi rst in the series that China has 
hosted – taking place on the 40th anniversary of the fi rst high-
energy spin meeting at Argonne National Laboratory in 1974. 

The scientifi c programme of the symposium series today is based 
on physics with photons and leptons, spin phenomena in nuclei and 
nuclear reactions, and new physics beyond the Standard Model. 
It also includes new technologies related to accelerators, storage 
rings, polarized targets and polarized beams, and spin physics in 
medicine is also included. In addition, SPIN2014 extended the top-
ics to incorporate spin in condensed matter, quantum communica-
tion and their related applications. 

Hosted by Peking University, Beijing, and supported by many 
renowned research institutions and universities, both inside and 
outside of China, SPIN2014 took place on 20–24 October 2014. 
Nearly 300 participants attended from more than 20 countries. 
With 28 plenary talks and 177 parallel talks, the symposium 
provided a platform to communicate new results in the fi eld of 
spin physics and to reinforce academic collaborations with col-
leagues. It was also an important platform to advertise the aca-
demic achievements of Chinese researchers, and to strengthen the 
importance of Chinese involvement in spin physics. The following 
gives an overview of the scientifi c programme.

Hadrons, nucleons and symmetries
A key highlight was the excellent opening plenary talk on the spin 
structure of the nucleon by Xiangdong Ji of Shanghai Jiao Tong 
University and the University of Maryland. The quest to determine 
the origin of nucleon spin challenges the understanding of QCD. 
There is a worldwide experimental programme underway using 
spin observables to gain insight into this fundamental question in 
hadronic physics. The conference also heard more than 50 reports 
from experiments carried out at Brookhaven, CERN, DESY, 
Jefferson Lab and KEK on measurements that included inclusive 

lepton scattering (quark and gluon contributions), proton–proton 
scattering (gluon contribution, quark fl avour decomposition using 
W-boson production), semi-inclusive deep-inelastic scattering 
(quark flavour decomposition, transverse-momentum distribu-
tions), deeply virtual Compton scattering (quark orbital angular 
momentum) and fragmentation in electron–positron collisions. 
There were also discussions on future possible experiments, includ-
ing polarized Drell–Yan scattering, at Fermilab, the Japan Proton 
Accelerator Research Complex, the Nuclotron-based Ion Collider 
fAcility (NICA) in Dubna, and Brookhaven’s Relativistic Heavy-Ion 
Collider (RHIC). Keh-Fei Liu of the University of Kentucky gave an 
overview of the exciting developments in lattice QCD in a plenary 
talk. This was followed by more than 20 presentations on theoretical 
research into the spin structure of hadrons.

The plenary programme on “Spin Physics in Nuclear Reac-
tions and Nuclei” included a report by Andro Kacharava from the 
Forschungszentrum Jülich on results from the Cooler Synchrotron 

(COSY) on nucleon–nucleon 
scattering using polarization 
degrees of freedom to probe 
nuclear forces. Mohammad 
Ahmed of North Caroline Cen-
tral University described the 
latest results on few-body reac-
tions from the High Intensity 
Gamma-Ray Source Facility 
at the Triangle Universities 
Nuclear Laboratory, where both 
polarized beam and polarized 

Spin goes Chinese

With SPIN2014, the International Symposium 
on Spin Physics visited China for the fi rst time.

The lecture hall at Peking University provided an attractive 
setting for many sessions. (Image credits: SPIN2014 organizers.)
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Michel Borghini was organized by Alan Krisch of Michigan and 
Akira Massike of Kyoto, highlighting Borghini’s contributions to 
the development of solid polarized targets.

A poster session for presenting new research results included 
Outstanding Poster Awards, sponsored by the Hanscom endow-
ment from Duke University. From 14 posters, three young 
researchers from the China Institute of Atomic Energy, Tsinghua 
University and the Institute of Modern Physics of the Chinese 
Academy of Sciences received awards. The hope is that the poster 
session and awards will inspire young researchers to work with 
passion in the area of spin physics. A reception and banquet, and a 
visit to the nearby Summer Palace, served to bring all of the par-
ticipants together, enhancing close discussions. They will surely 
remember SPIN2014 as a stimulating meeting that demonstrated 
the beauty and vitality of the fi eld – and look forward to the next in 
the series, which will take place on 26–30 September 2016 at the 
University of Illinois Urbana-Champaign.

 ● For more about the organizers and sponsors of SPIN2014, 
and details of the full programme, visit www.phy.pku.edu.cn/
spin2014/.

Résumé
La physique du spin à l’heure chinoise

Organisée sous les auspices de l’Université de Pékin, à Beijing, 
et bénéfi ciant du soutien de nombreux instituts de recherche 
et universités de renom de Chine et d’ailleurs, SPIN2014 a 
rassemblé près de 300 participants de plus de 20 pays. À travers 
de nombreuses séances plénières et parallèles, le symposium a été 
l’occasion d’annoncer de nouveaux résultats dans le domaine de la 
physique du spin, et de renforcer les collaborations de recherche, 
mais aussi de présenter les travaux universitaires de chercheurs 
chinois, et de mettre en avant le rôle d’équipes chinoises dans le 
domaine de la physique du spin.

Haiyan Gao, Duke University and Tsinghua University, Bo-Qiang Ma, 
Peking University, co-chairs of SPIN2014, Richard Miner, MIT, and 
Erhard Steffens, University of Erlangen.

The poster session presented new research results. 

34

C E R N C our i e r      Mar c h  2 0 15

Spin physics

targets were employed, as well as results on Compton scattering from 
6Li and 16O. Fifteen talks in the parallel programme were related to 
spin physics in nuclear reactions and nuclei.

Spin physics plays an important role in studies of fundamental 
symmetries and searches for new physics beyond the Standard 
Model of particle physics. Plenary talks included reports on the 
latest result on the weak charge of the proton from parity-violating 
electron scattering by Dave Mack of Jefferson Lab. Mike Snow 
of Indiana University presented recent results on hadronic par-
ity-violating experiments such as np → dγ, while Brad Filippone 
of Caltech provided an overview of the worldwide effort on 
searches for particle electric-dipole moments (EMDs). Frank 
Maas described the latest results on dark-photon searches from 
the University of Mainz and elsewhere. From China, Wei-Tou Ni 
of National Tsinghua University discussed the role of spin experi-
ments in probing the structure and origin of gravity. Thirteen 
talks relating to fundamental symmetries were presented in the 
associated parallel sessions.

Current tools and future facilities
The methods to study spin-dependent effects are fundamental for the 
spin-physics community. At SPIN2014, the two main areas of inter-
est were acceleration, storage and polarimetry of polarized beams, 
and sources of polarized ion and lepton beams and polarized targets. 
Nearly all of these disciplines formed part of the exciting plenary of 
Annika Vauth of DESY, who discussed the status of beam polari-
zation and the International Linear Collider that could be built in 
Japan. Nearly 20 parallel talks were devoted to accelerator aspects, 
among them studies in the US and in China on electron–ion colliders 
(EICs), at JINR on the use of NICA as a polarized-ion collider, on 
storage rings for searches for ion EDMs, and on the new tools to be 
developed to meet these challenges. The operation of existing rings 
with polarized beams and the steady improvement of their opera-
tional parameters were also covered, with RHIC and its amazing 
performance as the only double-polarized ion collider built so far, 
and with COSY, which is famous for its stored polarized beams in 
the medium-energy range and the variety of internal targets. 

More than a dozen parallel talks on sources and targets were 

presented, introduced by Dmitriy Toporkov of the Budker Institute of 
Nuclear Physics in his plenary on experiments with polarized targets 
in storage rings, in which he showed the potential of this technique. 
The review on polarized sources by Anatoli Zelenski of Brookhaven 
and other parallel talks covered a wide span of polarized beams, 
from high-intensity electrons for an EIC, to protons, as in H– ions for 
RHIC, to deuterons for COSY and 3He ions for eRHIC. Chris Keith 
of Jefferson Lab and other speakers in the parallel sessions covered 
solid targets polarized by dynamic nuclear polarization or by the 
brute-force method in several lepton-scattering experiments. Gas 
targets for H, D and 3He atoms were also discussed. 

The conference heard reports on major upgrades of spin capabil-
ities at existing facilities. The status and plans for Jefferson Lab’s 
12 GeV upgrade were presented in a plenary talk by associate direc-
tor Rolf Ent, and Wolfgang Lorenzon of the University of Michigan 
described the possibility of polarizing the Fermilab proton beam 
and mounting a programme of polarized Drell–Yan measurements. 
In Europe, the Mainz Energy-Recovering Superconducting Accel-
erator provides a high-intensity low-energy polarized electron 
facility, while COSY has embarked on a major development of 
new polarized proton- and deuteron-beam capabilities, motivated 
by experiments to look for nonzero EDMs in light nuclei.

Alexander Nagaytsev of JINR described the new accelerator 
NICA under construction in Dubna, together with the planned 
spin-physics programme, including measurements of polarized 
Drell–Yan and J/ψ production. In the US, the QCD community is 
pursuing a high-luminosity polarized EIC. This could be imple-
mented at Brookhaven or Jefferson Lab. The concept has driven 
R&D in both high-intensity polarized electron guns and a polar-
ized 3He source. In the European Physical Journal A plenary 
lecture, Zein-Eddine Mezziani of Temple University gave a com-
pelling presentation on the spin science that motivates this new 
machine. Physicists in China have recently become interested in 
a similar facility.

Further features
As a novelty, SPIN2014 included a significant programme on 
spintronics – low-dimensional solid-spin systems exhibiting dif-
ferent quantum effects that can be employed, for example, in quan-
tum computers, metrology, information technology and more. 
This ambitious fi eld of research and technology is being pursued 
actively at Tsinghua and Peking Universities, and many other Chi-
nese institutes, and was presented in a public lecture (see below) 
as well as in parallel sessions that included 20 talks. Apart from 
spintronics themes, medical applications such as imaging were 
discussed, a highlight being the beautiful talk by Warren Warren 
of Duke University on “Imaging with Highly Spin-Polarized Mol-
ecules”. There were also two talks on the application of polarized 
fuel for fusion reactors. 

Besides the communication of recent results at the physics fron-
tier, SPIN2014 also organized a lecture on popular science by 
Qi-Kun Xue from Tsinghua University on “Quantum Anomalous 
Hall Effect and Information Technology”, attended by more than 
100 people from Peking University, Tsinghua University, Beijing 
University of Posts and Telecommunications, Beihang University 
and others. A memorial session devoted to the memory of CERN’s 

Co-chair Haiyan Gao opening the conference. 
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the development of solid polarized targets.

A poster session for presenting new research results included 
Outstanding Poster Awards, sponsored by the Hanscom endow-
ment from Duke University. From 14 posters, three young 
researchers from the China Institute of Atomic Energy, Tsinghua 
University and the Institute of Modern Physics of the Chinese 
Academy of Sciences received awards. The hope is that the poster 
session and awards will inspire young researchers to work with 
passion in the area of spin physics. A reception and banquet, and a 
visit to the nearby Summer Palace, served to bring all of the par-
ticipants together, enhancing close discussions. They will surely 
remember SPIN2014 as a stimulating meeting that demonstrated 
the beauty and vitality of the fi eld – and look forward to the next in 
the series, which will take place on 26–30 September 2016 at the 
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targets were employed, as well as results on Compton scattering from 
6Li and 16O. Fifteen talks in the parallel programme were related to 
spin physics in nuclear reactions and nuclei.

Spin physics plays an important role in studies of fundamental 
symmetries and searches for new physics beyond the Standard 
Model of particle physics. Plenary talks included reports on the 
latest result on the weak charge of the proton from parity-violating 
electron scattering by Dave Mack of Jefferson Lab. Mike Snow 
of Indiana University presented recent results on hadronic par-
ity-violating experiments such as np → dγ, while Brad Filippone 
of Caltech provided an overview of the worldwide effort on 
searches for particle electric-dipole moments (EMDs). Frank 
Maas described the latest results on dark-photon searches from 
the University of Mainz and elsewhere. From China, Wei-Tou Ni 
of National Tsinghua University discussed the role of spin experi-
ments in probing the structure and origin of gravity. Thirteen 
talks relating to fundamental symmetries were presented in the 
associated parallel sessions.

Current tools and future facilities
The methods to study spin-dependent effects are fundamental for the 
spin-physics community. At SPIN2014, the two main areas of inter-
est were acceleration, storage and polarimetry of polarized beams, 
and sources of polarized ion and lepton beams and polarized targets. 
Nearly all of these disciplines formed part of the exciting plenary of 
Annika Vauth of DESY, who discussed the status of beam polari-
zation and the International Linear Collider that could be built in 
Japan. Nearly 20 parallel talks were devoted to accelerator aspects, 
among them studies in the US and in China on electron–ion colliders 
(EICs), at JINR on the use of NICA as a polarized-ion collider, on 
storage rings for searches for ion EDMs, and on the new tools to be 
developed to meet these challenges. The operation of existing rings 
with polarized beams and the steady improvement of their opera-
tional parameters were also covered, with RHIC and its amazing 
performance as the only double-polarized ion collider built so far, 
and with COSY, which is famous for its stored polarized beams in 
the medium-energy range and the variety of internal targets. 

More than a dozen parallel talks on sources and targets were 

presented, introduced by Dmitriy Toporkov of the Budker Institute of 
Nuclear Physics in his plenary on experiments with polarized targets 
in storage rings, in which he showed the potential of this technique. 
The review on polarized sources by Anatoli Zelenski of Brookhaven 
and other parallel talks covered a wide span of polarized beams, 
from high-intensity electrons for an EIC, to protons, as in H– ions for 
RHIC, to deuterons for COSY and 3He ions for eRHIC. Chris Keith 
of Jefferson Lab and other speakers in the parallel sessions covered 
solid targets polarized by dynamic nuclear polarization or by the 
brute-force method in several lepton-scattering experiments. Gas 
targets for H, D and 3He atoms were also discussed. 

The conference heard reports on major upgrades of spin capabil-
ities at existing facilities. The status and plans for Jefferson Lab’s 
12 GeV upgrade were presented in a plenary talk by associate direc-
tor Rolf Ent, and Wolfgang Lorenzon of the University of Michigan 
described the possibility of polarizing the Fermilab proton beam 
and mounting a programme of polarized Drell–Yan measurements. 
In Europe, the Mainz Energy-Recovering Superconducting Accel-
erator provides a high-intensity low-energy polarized electron 
facility, while COSY has embarked on a major development of 
new polarized proton- and deuteron-beam capabilities, motivated 
by experiments to look for nonzero EDMs in light nuclei.

Alexander Nagaytsev of JINR described the new accelerator 
NICA under construction in Dubna, together with the planned 
spin-physics programme, including measurements of polarized 
Drell–Yan and J/ψ production. In the US, the QCD community is 
pursuing a high-luminosity polarized EIC. This could be imple-
mented at Brookhaven or Jefferson Lab. The concept has driven 
R&D in both high-intensity polarized electron guns and a polar-
ized 3He source. In the European Physical Journal A plenary 
lecture, Zein-Eddine Mezziani of Temple University gave a com-
pelling presentation on the spin science that motivates this new 
machine. Physicists in China have recently become interested in 
a similar facility.

Further features
As a novelty, SPIN2014 included a significant programme on 
spintronics – low-dimensional solid-spin systems exhibiting dif-
ferent quantum effects that can be employed, for example, in quan-
tum computers, metrology, information technology and more. 
This ambitious fi eld of research and technology is being pursued 
actively at Tsinghua and Peking Universities, and many other Chi-
nese institutes, and was presented in a public lecture (see below) 
as well as in parallel sessions that included 20 talks. Apart from 
spintronics themes, medical applications such as imaging were 
discussed, a highlight being the beautiful talk by Warren Warren 
of Duke University on “Imaging with Highly Spin-Polarized Mol-
ecules”. There were also two talks on the application of polarized 
fuel for fusion reactors. 

Besides the communication of recent results at the physics fron-
tier, SPIN2014 also organized a lecture on popular science by 
Qi-Kun Xue from Tsinghua University on “Quantum Anomalous 
Hall Effect and Information Technology”, attended by more than 
100 people from Peking University, Tsinghua University, Beijing 
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Faces & Places

Masanori Yamauchi has been selected to be 
the next director-general of KEK – the High 
Energy Accelerator Research Organization 
in Japan – with effect from 1 April. He 
will succeed Atsuto Suzuki, whose third 
term as director-general fi nishes at the end 
of March.  

Masanori is currently director of the 
Institute of Particle and Nuclear Studies, 
KEK. After studying physics at the 
University of Tokyo, he gained his PhD 
in experimental particle physics for 
research at the PEP-4 experiment at SLAC, 
which saw the fi rst major application of a 
time-projection chamber (TPC) in the study 

of e+e– collisions at the PEP storage ring 
(CERN Courier January/February 2004 
p40). He worked subsequently for 10 years at 
KEK on the TRISTAN e+e– collider, before 
joining the Belle collaboration at the KEK 
B-Factory in 1994 as a founding member. He 
served as a co-spokesperson of Belle in the 
years 2003–2009, and since 2010 has been 
a member of the Belle II collaboration at 
SuperKEKB. 

Masanori’s appointment is for three years, 
with the possibility of being reappointed a 
maximum of twice, for the same period.

Masanori Yamauchi to be director-general of KEK
Masanori Yamauchi. (Image credit: KEK.)

a P P O i N t M E N t s

On 30 October, the Vienna University of 
Technology awarded the degree Doctor 
honoris causa to Felicitas Pauss from 
ETH Zurich. The honour was bestowed in 
recognition of her outstanding contributions 
to the fi eld of particle physics, in terms 
of her scientifi c achievements, her strong 
involvement in science policy making, 
her continuous support of the Austrian 
particle-physics community and her 
efforts to communicate the fascination of 
fundamental science to the general public.  

In his laudatio, the dean of the Faculty 
of Physics, Gerald Badurek, highlighted 
among many scientifi c accomplishments 
her leading involvement in two 

Nobel-prize-winning discoveries, namely 
that of the W and Z bosons with the UA1 
experiment and, more recently, the Higgs 
boson discovery at the LHC, where she 
played a pivotal role in the CMS experiment, 
in particular for the electromagnetic 
calorimeter. Her vision and policy-making 
skills are internationally renowned, and 
exemplifi ed by the number of scientifi c and 
academic committees of which she has 

been a member or chair. Most notably, as 
head of international relations at CERN, 
she was key in the ongoing development of 
the organization in the direction of a “world 
laboratory”. She has also been commended 
as a role model, and for her engagement 
in transmitting her enthusiasm for being a 
scientist to the general public. 

Vienna University of Technology 
honours Felicitas Pauss

a W a r d s

In a ceremony on 30 November, Bikash Sinha, right, was awarded the 
degree of DSc Honoris Causa by his alma mater, the University of 
Calcutta, in the presence of the chancellor, Keshari Nath Tripathi, centre, 
and vice-chancellor, Suranjan Das, left. With an interest in heavy-ion 
collisions, Sinha has been a leading fi gure in India’s contributions to 
experiments at CERN’s SPS, Brookhaven’s RHIC and, fi nally, in ALICE 
at the LHC (CERN Courier April 2008 p38). As director of the Variable 
Energy Cyclotron Centre in Kolkata for 25 years, he oversaw the 
transition to a superconducting cyclotron. He was also director of the 
neighbouring Saha Institute of Nuclear Physics for 17 years. Founded in 
1857, Calcutta University is the alma mater of Satyendra Nath Bose, who 
is remembered in the name “boson” for particles that obey Bose–Einstein 
statistics. (Image credit: Calcutta University.)

Felicitas Pauss, centre, at the award 
ceremony, together with the rector, Sabine 
Seidler, right, and the vice-rector, Adalbert 
Prechtl. (Image credit: Vienna University of 
Technology.)
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