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Yonggang Yang (YY) : Professor Manz, dear Jorn:
You have been our German guest Professor at the
Faculty of Physics of Shanxi University (SXU) in
Taiyuan, from January 2013 till May 2024. You
have visited us for cooperation twice a year, for two

months per visit, except during the Covid19 pandemy.

“BIEIEE

Your home institute is the Institut fir Chemie und
Biochemie of the Freie Universitit Berlin (FUB).
How would you summarize our cooperation? How
did the complementary expertises at SXU and at FUB
add together? Could we launch new progress in our

field of research, 1. e. in ultrafast molecular quantum

This work was supported in part by the National Natural Science Foundation of China (12374267; U22A2091) ; the 111 Project

(D18001)
%% B #3: 2024-08-08; &[5 H #§ : 2024-08-25



216 MR ARER

2024 4F 9 A

dynamics which is a hot field according to the 2023
Nobel prize for physics in attosecond science?

Jorn Manz (JM) : Well, to answer your questions,
there are aspects of science and beyond science.

YY: Let us start with the scientific summary. What
are the advances and developments that contribute to
our field of research?

JM: Looking back, we could make progress in ultra-
fast molecular quantum dynamics which can be classi-
fied as five groups. I shall summarize them below as
brief overviews with short introductions, labeled 1) —
5). For the details, and for in-depth-presentations of
the state-of-the-art with proper quotations of the litera-
ture, let us refer - with sincere gratitude to all coau-
thors, 1. e., to our students and partners - to our joint
publications [ 1-38].

Before proceeding, 1 would like to point to a spe-
cialty of those references [1-38]. Most of them are
co-authored by You (Y.Y.) and by me (J. M. / Y.
M. ), but there are few exceptions. Some publica-
tions are coauthored by ChunMei Liu and by me.
She obtained her master’ s degree as your student at
SXU, co-advised by me. On this basis she worked
for her PhD at FUB, guided by Professor Beate Paulus
and again co-advised by me and by Dr. Jean Chris-
tophe Tremblay (now Professor at the Université de
Lorraine, Metz) , from Sept. 2015 till July 2019.
For three years, her work at FUB was supported by
the “Freie Universitait Berlin - China Scholarship
Program for Doctoral Researchers (FUB-CSC Pro-
gram) ”. Subsequently she was called to her present
position at the Nanjing University of Posts and Tele-
communication (NJUPT). Her scientific results during
2013—2024 are quoted here as integral contributions

to our cooperation.

1) Nuclear and Electronic Currents in the fem-

tosecond and attosecond timescales

Molecules and molecular ions consist of nuclei and elec-
trons. Our cooperation focused on their quantum dy-
namics in the non-relativistic regime. For this pur-
pose, it is common practice to solve the correspond-
ing time-dependent Schrédinger equation for the mo-

[39]

lecular wavefunction'™’'. This allows to calculate the

time evolutions of all kinds of molecular properties.
For example, most molecular quantum dynamicists,
including ourselves, evaluate the time evolutions of
the corresponding nuclear and/or electronic densities.
In addition, we calculated the nuclear and/or elec-
tronic flux densities and the resulting intramolecular
fluxes or currents. This field of research was opened
already by E. Schrédinger in 1926, but since then
it had been left more or less in a state of sleeping
beauty. From 2006 on, 1 (J. M.) contributed to its
renaissance ', T imported the topic from FUB to SXU,
leading into rather large domains of unexplored terri-
tory of research, with great opportunities for new dis-
coveries. You (Y. Y.) provided state-of-the-art quan-
tum chemical and quantum dynamical methods for
this purpose, including methods developed by your-
self. Thus, our first joint publication''’ presented four
new quantum effects of the nuclear fluxes in diatomic
molecules, with spatiotemporal resolutions down to
0.05 A (1 A=10"m) and 200 attoseconds (1 as=
10" s.). Additional quantum effects in nuclear and
electronic flux densities of fluxes/currents were dis-
covered in each of our sequel papers?*517:225:27.29.57)
In Ref. [7], we presented a perspective.

YY: What do you think is the impact of our work in
this sub-field?

JM: In general, it contributed to attracting other
groups world-wide to investigate nuclear and elec-
tronic flux or current densities in molecules. Our ex-
amples are stimulating. They show that flux or current
densities allow discoveries of molecular processes
which are hardly obvious, or even not obvious from tra-

ditional considerations of the complementary densities.
2) Attosecond Electronic Charge Migration

Electronic motions can be induced by nuclear mo-
tions- this process is called “charge transfer”, see e.
g. Rel. [41]. Since significant nuclear motions take
typical times of 10 femtoseconds (1 fs=10""s) or
longer, charge transfer also takes 10 fs or longer. In
contrast, electrons can also move when the nuclei are
frozen- this process is called “charge migration”.
Charge migration was predicted by H. Eyring et al.

in 1944 as a process where electronic charge moves
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from one end of a linear molecule to the opposite
end, and back, in the time domain from few hundred

as to few fs'**,

1. e., much faster than charge transfer,
see also Ref. [43]. Their discovery was, however,
entirely forgotten. In 1995, charge migration was re-
discovered, first experimentally by the group of E.
W. Schlag*' and then theoretically by several groups,

most prominently by the groups of L. S. Ceder-

] (4] ,

baum'' as well as F. Remacle and R. D. Levine'™';
for a survey of the literature, see Rel. [11]. My group
at FUB started to contribute to this field in 2006. For
example, we discovered circular charge migration "',
and together with leading international partners, we
also discovered that charge migration is stopped by
electronic decoherence induced by nuclear motions,
typically within few fs"*"!. In 2015, the first joint ex-
perimental and theoretical reconstruction of charge
migration, specifically in HCCI", by an international
team of experts coordinated by H. J. Wdrner, put
you and me on an alert**. Again, 1 (J. M.) im-
ported the concepts from FUB to SXU, you (Y. Y.)
provided the methods, and together with our stu-
dents, we discovered new quantum phenomena in

charge migration 0212520

, e. g. decay and partial
revivals of charge migration in HCCI™ by electronic
de-and recoherences induced by nuclear motions'® |
or quantum engineering of helical charge migration as
the first three-dimensional (3D) effect™ , comple-

) [12,14,23-25,42-48]

mentary to the previous linear (1D and

circular (2D) phenomena'*!*1%40",

YY: What type of developments do you expect for this
sub-field? How could this profit from our contributions?
IJM: I expect that soon, the present fundamental in-
vestigations of charge migration will open the path to
applications. In principle, the ultrafast shift of elec-
tron charge may induce sequel processes such as mo-
lecular bond breaking'*’. Control of the sequel pro-
cesses calls for control of the underlying primary pro-
cesses. Our discoveries provide encouraging examples

of this type of control ****,

3) Attosecond Control of Symmetry Breaking

and Restoration

Symmetry breaking is an important process in na-

I Electronic

ture; for a recent survey, see Ref. '
symmetry breaking in molecules may be induced by
I (J. M.) developed the

concept that subsequently, symmetry can be restored

an ultrashort laser pulse.

by a well-designed second laser pulse, fired with
proper time delay, which should “heal” the “destruc-
tive” effects of the first laser pulse. A fascinating
visit to the laboratory of my Japanese friend, Kenji
Ohmori, at the Institute of Molecular Science in Oka-
zaki in 2017 stimulated the experimental realization
of this concept by means of wavepacket interferom-
etry, with precision of few as during few nanosec-
onds (1 ns=10"s). In 2018, this pioneering experi-
mental and theoretical achievement was published as
a collaborative effort by researchers from China, Ger-
many, and Japan'*’
veloped during ChunMei Liu’ s PhD thesis, cf.
Refs. [20-21, 26]. Moreover, together with my

. Subsequently, the topic was de-

partners, Professors Dietrich Haase (FUB) and
Jean Christoph Tremblay (Université de Lorraine,
Metz) I discovered that laser pulses can break electronic
symmetry while conserving nuclear symmetry ™",
YY: These are fundamental processes. Have you al-
ready thought of an application?

JM: Well, let us consider the scenario of electronic
symmetry breaking and restauration in an achiral
molecule. Symmetry breaking makes the molecule
chiral, subsequent symmetry restauration brings it
back to achirality. Accordingly, the process would
allow ultrafast laser control of transient chirality
in achiral molecules. This brings me to the next
sub-field.

4) Flips of Electronic Chirality in the Femto-

second or Attosecond Time Domains

As subsidiary result of our work on charge migration

(specifically Ref. [28]) and on electronic symmetry

[50-51]

breaking' , we designed a set of two co-incident
circularly polarized laser pulses which break all sym-
metry elements of the electronic density in oriented
heteronuclear diatomic molecules such as NaK or
RbCs. Consequently, the electronic density is chiral,
whereas the nuclei conserve their original achiral sym-

metry ( =C._,). Subsequently, the electronic chirality
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flips between two versions called “electronic enantio-
mers”. These are mirror images which cannot be
mapped on each other by rotations. The chirality
flips are periodic. For laser pulses with the same or
with opposite circular polarities, the periods are in
the femtosecond and even in the attosecond time do-

[30-32]

mains, respectively . This means a new world re-

cord in ultrashort chirality flips in molecules, opening
new applications e. g. for ultrafast spintronics'™".

YY: On first glance, the subfields 1) —4) appear
rather diverse. Is there any common theme such that
progress in one subfield can profit from progress in
the other subfields?

IJM: Certainly, for example, the molecular quantum
control that I am about to discuss.

5) Laser control of molecular femtosecond/attosec-
ond processes

A common theme of several publications in topics 1) —
4) is the design of laser pulses for the preparation of tar-
get states which initiate specific processes in mol-
The rather

large diversity of these processes include laser sculpting

GCUIGS and atoms[4.5,11.12,14,18,2(),21,24,26.28732].

of hybrid orbitals™ , control of intramolecular elec-

J[11]

tronic fluxes''", induction and control of charge mi-

[12,24,28]

gration , breaking and restoration of electronic

symmetry '*##%0 = induction and control of elec-

0921 T (J. M. ) am considered as

tronic chirality flips'
one of the pioneers of this general field of research
since 1986/, 1 imported the field from FUB to
SXU, while You (Y. Y.) contributed the necessary
state-of-the-art methods of quantum chemistry and
quantum dynamics, for this purpose. I would say
that your enormous expertise in laser control has en-
abled efficient transfer of the methods to the benefit
of all subfields.

YY: Did our cooperation advance other subfields, be-
yond the domain of the original target, ultrafast molecular
quantum dynamics? Did it contribute to progress in
the domains of research which were already well es-
tablished at SXU, beyond any experience at FUB?

JM: The answer to both questions is “yes”. It may
always happen in fundamental science that we seek

new discoveries in our designated field of research,

and out of a sudden, we recognize analogous chal-
lenges in neighboring fields. We may then be able to
transfer concepts and methods from our original field
of research to advance the neighboring field. Our co-
operation has two examples which are added here as
items 6) and 7).

6) Boron Rotors and Effects of Nuclear Spins

Our cooperation at SXU also opened interdisciplinary
projects of the faculties of physics and chemistry, specifi-
cally of the institutes of laser physics and molecular
science. Our partner at the IMS, Professor Si—Dian
Li, introduced us to a fascinating class of molecules,
i. e. the planar boron rotors; they had never been in-
vestigated at FUB. This led to a series of joint publica-
, see also Refs. [38] and [53]. We un-

raveled the mechanism of these molecular rotors:

tionSLl7.19.34.36_

They consist of a small molecular “inner wheel”
which rotates in a larger pseudo—rotating “outer

"5 Here “pseudo—rotation” means that the

bearing
bearing does not rotate, rather it adapts to the rotat-
ing wheel such that its shape appears as if it rotates.
This discovery was motivated by the analogous effect
of rotating molecules in pseudo—rotating cages
which T had discovered back in 1980"*'.

mous consequences for the boron rotors e. g. mul-

It has enor-

tiple equivalent global minimum structures with
rather low symmetry are unified to an overall struc-
ture with higher symmetry. The mechanism is not re-
stricted to boron rotors'**".

Together with Dr. Thomas Grohmann and Professor
Dietrich Haase (FUB) , we added investigations of
the effects of the nuclear spins of the boron rotors.
This property had never been considered before, and
it led to consequences which conflicted with traditional
approaches. In particular, the nuclear spins forbid the
formation of the global minimum structures'™. Con-
sequently they forbid standard molecular dynamics
simulations which start from global minimum struc-
tures. Moreover, they block laser ignition of intramo-

lecular rotations''.

Transient populations of global
minimum structures are enabled, however, by isotopic
substitution of the boron rotors, with subsequent

spreading over all global minimum structures. This
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prediction provides a bridge from fundamental quan-
tum physics to phenomenological thermodynamics, 1.
e. , the spreading over global minimum structures im-
plies increase of entropy which reminds of the second

law of thermodynamics'*.

7) Theory for Rydberg Atoms

A very important topic at the Institute of Physics at SXU
is the laser preparation and manipulation of Rydberg
States e. g. in heavy alkali atoms. Professors ChangYong
Li and JianMing Zhao introduced me (J. M.) to this
field, and their Ph. D. student Limei Wang graciously
explained the experimental implementation in the
laboratory to me. I was glad to learn about this highly
developed field of research at SXU, and to contribute
to the deduction of the so-called quantum defect for
the Stark map of highly excited Cesium Rydberg atoms
from the experimental measurement of three-level
avoided crossings .

YY: At the end of this summary of the scientific
achievements of our cooperation, can you say some-
thing about the recognition of our joint work?

IM: Well, worldwide leading groups in the field of
molecular quantum dynamics are aware of our contri-
butions. I would also like to mention modestly that
our cooperation was recognized with some honors.
You (Y. Y.) were promoted as a full professor in
physics. Both of us (Y. Y. and J. M.) were fellows
of the “Hundred Talent Program of Shanxi Prov-
In 2018, T (J. M.) was honored as Distin-

guished Expert of Shanxi Province.

. ”
mce .

YY: Of course, this recognition is shared with our
students and partners. When you arrived at SXU,
you already had successful cooperations of your work-
group at FUB with excellent partners worldwide.
You “imported” those fruitful international relations
to Taiyuan. How did this support our cooperation?

JM: Your question is a good reason to express sin-
cere thanks not only to our students and partners at
SXU but also, as you suggest, to excellent coworkers
of my former workgroup at FUB and to outstanding
international partners who contributed to the success
of our cooperation. Their names are obvious from

the list of joint publications which is given with ex-

pression of gratitude at the end of this summary'"*

We would like to acknowledge in particular the stimu-
lating and fruitful impact of Professors JianMing
Zhao, Chanyong Li and most notably Si-Dian Li at
SXU, Professors Dietrich Haase, Beate Paulus and
Jean Christophe Tremblay at FUB (J. C. T. is now
Professor at the Université de Lorraine, Metz) , and
Professors Dennis J. Diestler (University of Nebraska,
Lincoln) , Kenji Ohmori (Institute of Molecular Sci-
ence, Okazaki) , Dage Sundholm (University of Hel-
sinki, Helsinki) and YiJing Yan (University of Sci-
ence and Technology of China, Hefei). Over the
years, several students and coworkers of your work-
group, and also of the workgroups of Si-Dian Li and
JianMing Zhao, co-advised by me, made valuable
contributions, including (in alphabetical order) YunlJiao
Chen, Drs. DongMing Jia and ChunMei Liu (both
are now at the Nanjing University for Posts and Tele-
communications) , BinBin Pei (now at Rizhao high
school, Shandong) , Drs. Wen-Juan Tian, Limei
Wang (now at Continental Automotive Technologies
GmbH, Babenhausen) and more recently HuiHui
Wang who, like yoursell graduated in the group of
Professor Oliver Kithn (formerly a distinguished group
member at FUB, now at the University of Rostock).
Our cooperation also profited from valuable contribu-
tions from my former coworkers at FUB, notably by
Drs. Ingo Barth (now at Kreditanstalt fir Wieder-
aufbau, Frankfurt am Main) , Tim Bredtmann,
Thomas Grohmann (Robert-Blum-Gymnasium, Ber-
lin) , Gunter Hermann (Bayer AG, Berlin) , Jhon
F. Pérez-Torres (now Professor of Theoretical
Chemistry at the Universidad Industrial Santander,
Bucaramanga) , Vincent Pohl (Hermes Germany
GmbH, Berlin) , Axel Schild (Digital Identity,
Zirich) and Burkhard Schmidt (Weierstral -Institut
fur Angewandte Analysis und Stochastik, Berlin).
YY: Yes, I have sincerely expressed my thanks to
them for so many valuable scientific contributions.
Now, at the beginning of this summary, you said
“there are aspects of science and beyond science. ” What
is your summary of our cooperation “beyond science”?
JM: Our Chinese-German cooperation did not only

contribute to the development of ultrafast molecular
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quantum dynamics. It also provided the basis for living
together, and for learning about the different cul-
tures, rules and traditions, with mutual respect. Living
together- for me (J. M.) and my Japanese wife, Et-
suko Mishima-Manz (E. M. -M. ), this meant to share
life with 20 000 students and about 3 000 teachers,
staff and personnel on the campus of SXU. It is a
beautiful campus, with laboratories, dormitories,
sport fields, and a lot of green parks, with a school,
supermarkets, a hospital, a police station etc, Like a
small city embedded within the large city of Taiyuan,
which has a population of over 5 million. The campus
and my (J. M. ’s) workplace in the laboratory were
extraordinarily clean, thanks to highly motivated crossing-
sweepers and room-cleaning-ladies who would win
the gold medal in Olympics for cleaning. The campus
is also safe, thanks to the omnipresent police and to
the guards. We enjoyed staying in a convenient apart-
ment on the campus, neighboring to the other col-
leagues and to the students. As contributions to the
richness of life during the visits to SXU, I (J. M. )
could do my jogging tour through the campus every
morning, and as a special privilege, T could play one
of the grand pianos of SXU’ s great music faculty every
evening. Likewise, my wife could join her group of
Tai Chi exercises every afternoon. Cultural enrich-
ment included learning Chinese language, together
with the students as our teachers. Vice versa, my
wife taught German language to interested students.
Together, we - the students, myself and my wife -
enjoyed reading Agatha Christie’s crime stories to ad-
vance the students’ level of English.

Life on campus is structured by a conventual gong,
from the call to get up at 6 h via the calls to work and
to the Mensa canteens, till night’s rest at 22 h. The
Mensa canteens are formidable, with about forty dif-
ferent tasty offers and highly motivated personnel
who like to serve the “students today who will be the
leaders tomorrow” , as it was written on one of the
banderols inside the Mensa.

YY: This part of your summary “beyond the science
of our cooperation” is clearly positive. But life is
complex. Have you ever experienced any difficulties?

JM: You are right. During such a long time, from

2013 to 2024, it is “normal” that the world is not al-
ways full of sunshine, but there are also times of
shadows such as a broken tube of the washing ma-
chine, or diseases, or accidents. On such occasions,
my wife and I could experience - with lots of grati-
tude! - wonderful and perfect help from the staff at
SXU, notably by Professor LiRong Wang, and by
professional doctors at various hospitals.

Other difficulties may arise from the different cul-
tures, rules and traditions of our countries, China
and Germany. They mutually open their eyes to new
and better options, but naturally, they may also
cause conflicts. One example is that at SXU, publi-
cations are ranked by three categories of excellent,
medium and low quality of the journals. A PhD stu-
dent should publish at least three papers as first au-
thor, in a medium or high ranked journal. In con-
trast, there are no such “Chinese” rules in Germany.
Specifically, my (J. M.’ s) list of publications is in
alphabetical order of the authors, and at my age, I
did not want to break this rule. The conflict is obvi~
ous: Of course, I wanted to support the career of ex-
cellent PhD students such as LLimei Wang, but then
she should be the well-deserved first author - in non-
alphabetical order. To solve this conflict, I followed
the Chinese proverb that if you enter a village, then
you should adapt the rules of the village. T agreed to
the “Chinese” rules, for example with Limei Wang
as first author, but as a compromise and expression
of the respect of the “Chinese rules” - in such case I
would use my Chinese pseudonym, Yuan Man (Y.
M. ). This explains why the list of joint publications
[1-38] has items [ 1-32] in J. M. ’ s alphabetical order,
whereas items [33-38] are with Y. M. in Chinese
non-alphabetical order.

YY: Should your summary of the “beyond science”
part of our cooperation include your experiences beyond
SXU in Taiyuan?

JM: Thank you for asking. Yes, our scientific coop-
eration also opened great opportunities to learn about
the greatness of China. Together (J. M. and Y. Y.)
we and several times also some of our students were
invited by leading experts and colleagues at several

other Universities, and to several conferences, to present
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lectures on our joint FUB-SXU discoveries. These
visits, complemented by invitations by friends and by
joint vacations, widened my and my wife’s views of
China as a great Country, with beautiful landscapes,
cities and moving history of 5 000 years. I cannot re-
sist the temptation to add a list of the places in China
which we could visit during 2013—2024, with the
names of the hosts added in brackets, with gratitude:

2013 Hefei, (YiJing Yan, F. Shuang) and visit to
the yellow mountains

2014 Qingdao (Zhengdan LLan) and Xiamen (Y1 Zhao)
2015
Chemistry organized by J. Liu, Z. Shuab)
2016
Miao village in Leishan

2017 Xi’ An (6" International Conference on Atto-

Beijing (International Congress of Quantum

Guizhou (Yun’ an Yan) and visit to Xijiang

second Physics organized by Z. Wei and Z. Chang)
and LiJiang (International Symposium on Ultrafast
Intense Laser Science, organized by K. Yamanouchi)
2019 Hefer (two months at the University of Sci-
ence and Technology of China, Yijing Yan), Nan-
jing, Dalian (Z. Sun), Shanghai (15th Conference on
Femtosecond Chemistry, organized by D. Zhong et
al. ), Xi’ An (Conference on Quantum Science and
Technology, organized by S. Jia et al. )

2023 Hangzhou (International Symposium on Open
Quantum System Dynamics, YiJing Yan) , Beijing
(Zheng L) and again Beijing (Y. Gao and C. L)
2024 Nanjing (ChunMei Liuw) , XiangYang (Shu-
juan L1

These visits, together with every day’s scientific co-
operation, also led to think about the history of Chi-
nese German or Chinese-European relations. For ex-
ample, the visit to Qingdao reminded us of the dark
chapter of history when Germany took Qingdao as a
colony in China - by comparison, what a gift is it
that today we can cooperate in science as equal part-
ners! Likewise, the visits to Beijing showed, among
many other heart-moving places, the ruins of the em-
peror’s castle which were brutally destroyed by Euro-
peans during the Opium wars. In retrospect, this is
absolutely ashaming to Europeans, and one of many
reasons to understand that today, China must be

strong such that this type of degradation will never

happen again. The visit to the minority of the Miao
people confirmed China’ s support of minorities and
tolerance of religions. As Christians, we enjoyed this
tolerance also in the lab, e. g. our Chinese partners
and the students respected that we (J. M. and E. M. -
M. ) would visit Taiyuan’s cathedral, and I would
not work on Sundays or on Christian holidays, but of
course [ would compensate this on other occasions.
YY : Looking back to the time of our cooperation in Tai-
yuan, could you point to some highlights of the devel-
opments “beyond science” here and elsewhere in China?
IM: Well, during 2013—2024, my wife and I could
also witness enormous progress in many areas of life
in China, pointing to wise leadership and enthusiastic
realizations. To mention some characteristic examples:
When we visited Taiyuan for the first time in 2013,
most buildings were heated by coal causing horrifying
pollution- from our apartment, we could not see Tai-
yuan’s mountains except perhaps two days per month.
When we left Taiyuan in 2024, the air was clean:
Heating by coal had been abandoned, and we could
see the mountains every day except perhaps during
two days per month. In 2015, out of a sudden, all
taxis were electro-cars, pointing to China’s technologi-
cal leadership, several years ahead of other “leading”
countries including Germany. Taiyuan was connected
to China’ s rapid (velocities till 300 km/h!) railway
system- the greatest worldwide. The riverside of
Taiyuan’ s Fenhe river was transformed into 50 km
of beautiful parks, even inviting us to swim in Fenhe
river. The previous industrial area around Lake Jin-
yang was also transformed into a beautiful park. The
first underground line was opened, and so on.

YY: Did our scientific cooperation allow you to
make friends in China?

JM: Yes. One of the most precious gifts in life which
were triggered by our cooperations are personal
friendships including the families, naturally between
us (J.M. and Y. Y. ; we spent a week of holidays on
Hainan insula together! ) and between me and the
very close partners, Si-Dian Li and YiJing Yan.
Some of the relations which started as professional
co-advisor of Ph. D. students ended up as wonderful

friendships. Thus, former Ph. D. student WenJuan
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Tian and her husband Kun Xiang invited us (J. M.
and E. M. -M. ) to one of their two wedding ceremo-
nies. In Germany, we have never heard of such
things as holding the wedding ceremony twice, yet
we respect the reality in China. Anyway, on this oc-
casion, his mother generously guided us to KongZi
Temple at Daixian and to the ancient Yanmen Guan
fortress which is embedded in part of Chinese Wall.
Later, the dear Tian and Xiang families invited us to
their home city, Xinzhou and even to their home vil-
lage Xiangyang. For us, this contributed to the unfor-
gettable richness of our lives at SXU in Taiyuan. The
most heart-moving event and in fact one of the biggest
honors which I ever received in my life happened in
2022 when Limei Wang and her husband Daniel Stefan
married in Maria Laach, Germany. During the co-
vid19 pandemia, her parents were not allowed to
leave China, hence they could not attend the wed-
ding. So, Limei asked me as her former PhD thesis
co-advisor whether he could take the role as vice-
father, for the wedding. We are confident that our
friendship as vice-parents and vice-daughter and hus-
band will hold forever.

YY: Everybody will agree that these are wonderful
experiences, indeed. Could you sum up the scientific
and the beyond-scientific results of our cooperation in
one or two sentences?

JM: The resume is: Our Chinese-German coopera-
tion has made valuable contributions to our science,
and it has been a rich experience of life, not only for
the principal investigators but also for the partners
and students. In brief: one plus one yielded much more

than two.
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