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Overview

 What is LEANNIS ?
e Short history of LEANNIS
* Kienle and LEANNIS
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Objectives

LEANNIS

Central objectives of LEANNIS are the definition and coordination of
studies on low-energy antikaon nucleon and nuclei interaction in theory
and experiment centered at European scale, but with strong impact on
the worldwide strategy in the field.
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Main Tasks of LEANNIS

* T1: Theoretical investigations in
in strangeness nuclear physics
 T2: New precision studies of the
strong interaction in kaonic atoms
« T3: Nature of Lambda(1405)

« T4: Search for kaonic nuclear clusters in dedicated
experiments

 T5: Towards in-medium modification studies of charmed
hadronic systems

« T6: Expert Meetings, Workshops, Dissemination

J. Marton, Meeting, 19 June 2013



Short Review

* |dea of LEANNIS network — going back to P.
Kienle and W. Weise — around 2006

* |nventor of the name LEANNIS = Paul

* Covering important facets of low-energy
strong interaction with strangeness

* LEANNIS in HadronPhysics2, 2009 — 2011
 LEANNIS in HadronPhysics3, 2012 - 2014



PK and LEANNIS

Broad knowledge of (strangeness) nuclear physics —
a unique sense for interesting questions

Creativity — open to new ideas in physics
Instrumentation-driven research — always interested
in new technologies and techniques

_Wie kommt man auf einfaches Neues?"

Human sense — always supporting young scientists
Together with Toshi Y. continuous efforts
to clarify the kaonic bound state topic

— DISTO analysis in respect to kaonic bound states
— |ldea of KLOE data analysis

J. Marton, Meeting, 19 June 2013
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Paul‘s focus

* Deeply bound mesonic states
— Pionic states — restoration of chiral symmetry

— Kaonic nuclear clusters

* FOPI pp reaction
* DISTO pp reaction

* Antiproton reactions — strangeness production,
double K nuclei

* Properties of kaonic nuclear systems
— Binding energy, width
— Densities — connection to compact stars?

J. Marton, Meeting, 19 June 2013



Paul‘s connection to Vienna
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Starting point

Exotische Atome: Rosen aus dem
Blumengarten der subatomaren Physik

Paul Kienle*? und Johann Marton®
@ Stefan Meyer Institut fiir subatomare Physik der OAW

b Technische Universitit Miinchen

Public Lecture by Paul
at the EXAO8 Conference in Vienna,
Proceedings, Austrian Academy of Sciences
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L

Presentation of LEANNIS
at Frascati September 2007

EANNIS

Low Energy Antikaon-Nucleon
and —Nucleus Interaction Studies

Proposal for a Networking Activity in
13-HadronPhysics (FP7)
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2009

LEANNIS was started with January 1, 2009
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March 27, 2009 in Vienna

3 Overview Talks
10 Talks from LEANNIS Participants

Current Status
Plans for the 1st year and
distribution of Work
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Other Research Projects
Finalized Projects

Talks & Events

EU Projects

FWF Projects

News

Thursday 25. April 2013

Guest scientist

Steven D Bass (Innsbruck)

more’

Monday 22. April 2013
Kern- und Teilchenphysik in
Osterreich

Aus Anlass
der

Aktualisierung der Européischen
Strategie der Teilchenphysik, die

[ PR ' D SR Y PR Amn

Kienle Low Energy Antikaon Interaction.pdf 1.8 M

Marton Talk-Overview-26mar09.pdf 2.3 M
Weise LEANNIS09.pdf 4.3 M

Informations from the LEANNIS Participants

Speaker Title

V. Baru The nucleon recoil effect in antikaon deuteron scattering at threshold
S. Wycech Activities at SINS

C. Curceanu SIDDHARTA and AMADEUS at LNF

E. Widmann Kaonic He-3 and E15 at J-PARC

M. Faber Activities at Atominstitute/TU Vienna

L. Fabbietti Search for strange dibaryons with FOPI

O. Hartmann T induced reactions

P. Buehler Strangeness in heavy ion reactions with FOPI

J. Zmeskal Search for Kaon-bound nuclei with antiprotons

R. Dzhygadlo Study of the K-pp system below threshold with COSY-TOF
Baru kd recoil LEANNIS2009.pdf 265 K

Buehler LEANNISO09.pdf 487 K
Curceanu_siddharta-amadeus-vienna-27mar2009.pdf 9.9M

Dzhygadlo kmpp leannis.pdf 414 K

Fabbietti Part One.pdf 13.5M

Fabbietti Part Two.pdf 11.8 M

- e 4 4 oma
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ECT* Workshop in connection with LEANNIS

= ECT* R

EUROPEAN CENTRE FOR THEORETICAL STUDIES
IN NUCLEAR PHYSICS AND RELATED AREAS
TFRENTO, ITALY
Acmber of the ESF Expert Committ

International Workshop on
Hadronic Atoms and Kaonic
Nuclei
solved puzzles, open problems
' and future challenges

in theory and experiment

International Workshop on Hadronic Atoms and Kaonic Nuclei
solved puzzles, open problems and future challenges in theory and experiment

Trento, 12 - 16 October, 2009

Organizers:
C. Curceanu, C. Guaraldo,
P. Kienle, J. Marton, W. Weise

..........

wnd s e ruppart of the Lhepuartwment of Physics of the Umiversity of Tromes i
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Excellence Cluster
|Universe

Search for Double Antikaon Production in

Nuclei by Stopped Antiproton Annihilation

P. Kienle, Excellence Cluster Universe, TU Munchen

e Introduction into the search for double kaonic
nuclear cluster production by stopped
antiproton annihilation

« Experimental approach @ J-PARC

« Experimental approach @ AD and FAIR

J. Marton, Meeting, 19 June 2013



A Proposal for the CERN AD

DOUBLE-STRANGENESS PRODUCTION
BY ANTIPROTONS

J. ZMEsSKAL', T. BRESSANI-, C. CURCEANU?>,
L. FABIETTIY, R. GOLSER®, C. GUARALDO>®, P. KIENLE'-4,
N. KUrRoODAS®, J. MARTON!, E. WIDMANN!, Y. YAMAYZAKI®

ISMI VIENNA, 2U. TORINO, 2LNF-INFN FrRASCATI,
ATU-MUNICH, °U VIENNA, °U TokYyoO

NEwW OPPORTUNITIES IN THE PHYSICS LANDSCAPE OF CERN
CERN, MAY 12, 2009 = ‘\\
{ JJIIIDH

Stefan Meyer Instltute
Austrian Academy for SU batomIC PhYSICS

of Sciences




Letter off Intent for J=PARGC

Letter of Intent for J-PARC

Double Anti-kaon Production in Nuclei by Stopped
Anti-proton Annihilation

dated on 17 / 06 / 2009

M. Iwasaki!, P. Kienle®3, H. Ohnishi', F. Sakuma'*, and J. Zmeskal?
LRIKEN, Japan
2Stefan Meyer Institut fur subatomare Physik, Austria
3 Technische Universitat Munchen, Germany

Abstract
We propose to search for double strangeness production by p annihilation on
helium nuclei at rest. The proposed experiment will provide significant informa-
tion on double strangeness production and double strangeness cluster states.

J. Marton, Meeting, 19 June 2013




ossibility of “Double-Kaoni
uclear Cluster” Productio
opped-pbar Annihil

Prelude to ,Double-Strange Nuclei” @ LEAP

W. Weise, arXiv: 0507.058 (nucl-th) 2005

P. Kienle, J. Mod. Phys., A22 (2007) 365

P. Kienle, J. Mod. Phys., E16 (2007) 905

J. Zmeskal et al. EXA/LEAP 08, Hyper, Int
J. Zmeskal et al. ,Double-Strangeness Pro-
duction by Antiprotons, May 2009, CERN

J. Marton, Meeting, 19 June 2013
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CERN Courier 2010

cowrier comews article/cern' 41461

N Cowi ltp:/cern

Under the title ,, The fascinating world of
strange exotic atoms” a report on the

Jan 20, 2010

The fascinating world of strange exotic atoms ECT* Meetmg was pubhshed in the CERN

researchers from around the world participated in a recent

focused on puzzles past and present in the study of .
alina Curceanu and Johann Marton report CO u rl e r (a ut h O rs C. Cu rcea n u a n d J .

d nuclei. Cs

Experts and yom

international workshop t

strange hadronic atoms a

from Trento.

Résume

Le monde fascinant des atomes exotiques

Le domaine des atomes exotiques connait une renaissance, du point de vue expérimental c
théorique. Du coté expérimental, de nouveaux faisceaux hadroniques peuvent étre obten
pourront bientot étre obtenus. De nouveaux détecteurs, ayant une performance amélior
commencent également a fonctionner. Coté théorie, des avancées significatives ont eu lie
s et leur

avec des développements récents dans les théories du champ effectif chirale.

application aux systéemes noyau—hadron. L'atelier international sur le théme « atomes
noyaux hadroniques — énigmes résolues, problémes en suspens et défis futurs pour la t}
et les expériences » a traité de ces questions du 12 au 16 octobre 2009, au Centre europée
pour les études théoriques en physique nucléaire (ECT), a Trente.

images. iop.org/objects/ccr/cern/50/1/20/CCeds1_01_10.jpg)

(http:
images. iop.org/objects/ccr/cern/50/1/20/CCeds1_01_10.jpg)

Palt!(vp;\t: (http:
The field of exotic atoms has a long history and it is currently experiencing a renaissanc:
both the experimental and theoretical points of view. On the experimental side, new had
beams are either already available, with kaons at the DA®NE facility at Frascati, or will
become available with the start-up of the Japan Proton Accelerator Research Complex
(J-PARC). New detectors, with improved performance in energy resolution, stability,

efficiency, trigger capability ete, are also starting to operate. On the theoretical side the
has advanced significantly through recent developments in chiral effective-field theoricf
their applications to hadron—nuclear systems. In light of these developments it was
appropriate for the international workshop "Hadronic atoms and nuclei — solved puzzIj
problems and future challenges in theory and experiment" to address these topics on
12=16 October 2000, at the European Centre for Theoretical Studies in Nuclear Physi

related areas, ECT*, Trento.
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Mini-Proceedings

Thanks to the participants of the ECT*

Workshop a (nearly) complete collection of
summaries was compiled in Mini-

Proceedings and is available at arXiV

Mar 2010

arXiv:1003.2328v2 [nucl-ex] 12 Mar 2010
2 Eds. C. Curceanu and J. Marton
. A

\hm-P\u)('Rm)m(;s

ECT* WORKSHOP

Tevret ;‘

K AONIC NUCLE
HADRONIC ATOMS AND KAO?
A ) !

€ 2 4 t SMI/Vienna)
C.( INFN LNF /Frascatl) and J. Marton {

¥ g (

ds. wreeant 1

W, 19 June 2013
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LEANNIS meeting
LNF-INFN, 8-9 April 2010

The meeting will be held in aula Direzione (the first building on right once you enter inside LNF-INFN)
8 April

9.30 - 9.40 Welcome (Catalina Curceanu)

9.40 — 10.00 LEANNIS status (Johann Marton)

10.00 ~ 10.20 Next EU call: HP2 -> HP3 (Carlo Guaraldo)

10.20 - 10.50 KbarN and KbarNN interactions: theory status (Wolfram Weise)

10.50 - 11.15 Coffee break

11.15 ~ 11.45 An extraction of K-neutron amplitude from kaonic atoms (Slawomir Wycech)
11.45 ~ 12.15 Strangeness -1 Dibaryons (Avraham Gal)
12.15 ~ 12.45 Nuclear systems with antikaons (Jiri Mares)

12.45 — 14.30 Lunch break (*)

14.30 ~ 15.00 The Lambda1405 and even more strange resonances in pp collisions (Eliane Epple)
15.00 — 15.30 World first data of the A(1405) in pp reactions for the charged decay channels
(Johannes Siebenson)

15.30 ~ 16.00 Status of T8 Workpackage in LEANNIS (Olaf Hartmann)

16.00 - 16.30 Coffee break

16.30 — 17.00 Strange baryon production in HI collisions at SIS (Norbert Herrmann)
17.00 — 17.20 KLOE data analyses (Oton Vazquez Doce)

17.20 ~ 17.40 KHe analyses and future plans (Tomoichi Ishiwatari)

17.40 ~ 18.00 SIDDHARTA analyses status (Antonio Romero Vidal or Shinji Okada)
20.30 Dinner at the Pezzafina restaurant in Frascati (*)

9 April

9.30 ~ 9.50 DISTO latest results (Ken Suzuki)

9.50 ~ 10.20 Double Strangeness Production in Antiproton-Annihilation on 3He at rest (Paul
Kienle)

10.20 - 10.40 SIDDHARTA2 and AMADEUS future scientific programs (Catalina Curceanu)
10.40 - 11.00 SIDDHARTA2 and AMADEUS setup (Johann Zmeskal)

11.00 - 11.20 Coffee break
11.20 - 11.30 Report from Bonn group (from A. Rusetsky and U. Meissner, reported by Marton)

11.30 — 12.00 Perspectives of LEANNIS (Johann Marton)
12.00 ~ 13.15 Discussions and future plans, with special care about next EU HP call

13.15 End of meeting and Lunch (for those who wish having lunch at LNF) (*)

J. Marton, Meeting, 19 June 2013
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Strangeness in Nuclei, ECT*, October 4-8, 2010

b

Strangeness in Nuclei
Trento, October 4-8, 2010

arXiv:1104.1926v1 [nucl-ex] 11 Apr2011

MINI-PROCEEDINGS
ECT* WORKSHOP

STRANGENESS IN NUCLEI

Eds. C. Curceanu (INFN-LNF /Frascati) and J. Zmeskal (SMI/Vienna)

J. Marton, Meeting, 19 June 2013



@ Stefan Meyer Institute

® ECT* =

EUROPEAN CENTRE FOR THEORETICAL STUDIES
IN NUCLEAR PHYSICS AND RELATED AREAS
TRENTO. ITALY

Faces and Places (page 3) - CERN Courier

CERN Courier

CERN COURIER

Jan 25, 2011
Faces and Places (page 3)

Nuclear strangeness comes to Trento

Strangeness in Nuclei
Trento, October 4-8, 2010

The Strangeness in Nuclei workshop, which took place at the ECT* in Trento on 4—8 October,
brought together some 50 international experts and young researchers to discuss recent results
and exchange ideas about future studies in low-energy QCD and particle astrophysics. The
workshop showed that the field continues to have a promising future, with an ideal mix of

young and expert theoreticians and experimentalists, understood items and deep puzzles in a
range of topics.

A session dedicated to the LEANNIS Network in HadronPhysics2 in EU Framework
Programme 7 focused on low-energy antikaon—nucleon/nucleus interaction studies. The
perspectives in the field were discussed in the context of future EU programmes.

J. Marton, Meeting, 19 June 2013



2011

LEANNIS in HadrinPhysics2 ended in December 2011



Stefan Meyer Institute I v

Al ian Acad
ustrian Academy
of Sciences

— \ AV =
EAR20M

International Conference  Antihydrogen and Fundamental

Symmetries

Kaon Nucleus and Kaon
Nucleon Interactions

Future Facilities and
Instrumentation

Hadron Physics
with Antiprotons

Low-energy QCD

A
SEPTEMBER 5™ - 9*, 2011

Austrian Academy of Sciences / Theatersaal /
Sonnenfelsgasse 19/ 1010 Wien / AUSTRIA

INTERNATIONAL ADVISORY COMMITTEE

S. Bertolucci, T.O. Ericson, A. Gal, C. Guaraldo, R. Hayano, P. Indelicato, K. Jungmann, P. Kienle, H. Koch,

J. Marton, K. Nagamine, S. Nagamiya, S. Paul, H. Rauch, D. Schwalm, B. Sharkov, H. Stécker, E.Widmann,
U. Wiedner, T. Yamazaki, J. Zmeskal

. Boes, . Gsel, O, Hartmann, J. Marton, E. Widmann, J. Zmeskal
Stefan Meyer Insttute for Subatomic Physics
e e = exa2011@0cawacat - MAIL

1090 Vienna, m,.llii 3 http://www.oeaw.ac.at/smi/EXA - WEB.
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RleT=lslx]

[nagalal

OAW

Austrian Academy

of Sciences
Study of Strongly Interacting Matter
M=
S -
= LEANNIS Meeting
|- :
g, Heidelberg, Germany
{
| July 1st, 2011
uly 1st,
LEANNIS Meeting/FOPT Collaboration Meeting / Program Friday 01 July 201
Friday 01 July 2011
FOPI Collaboration Meeting - Fakultitssaal, Villa Bergius (09:00-11:00)
time title presenter
09:00 Analysis meeting
10:40 coffee break
LEANNIS Meeting - Fakultitssaal, Villa Bergius (11:00-18:15)
time title presenter
11:00 Welcome and LEANNIS Status MARTON, Johann
11:10 Production of Double—0 Antikaonic Dibaryon System, KbarKbarNN, in p+p TOSHI YAMAZAKI (RIKEN)
Collisions
11:30 Status of the DISTO data analysis PAUL KIENLE (EXCELLENCE
CLUSTER UNIVERSE)

11:50 Status of the pKLambda Analysis with HADES EPPLE, Eliane
12:10 Status of COSY--OTOF experiments — K—Cpp search GILLITZER, Albrecht
12:30 Iunch break
14:00 KLOE data analysis and AMADEUS ‘OTON VAZQUEZ DOCE (LNF)
14:20 Low-—energy KbarN theory update with Siddharta constraints WOLFRAM WEISE (TUM)
14:40 Heavy Ion Reactions Prof. HERRMANN, Norbert
15:00 Status: Pion induced reactions with FOPT HARTMANN, Olaf
15:15 KOs in cold nuclear Matter LAPIDUS, Kirill
15:35 preak
15:55 Lambda-hypernuclear production: what we learned from the FINUDA results CIEPLY, Ales
16:15 K- nuclear potentials in a coupled channel chiral model MARES, Jifi
16:35 SIDDHARTA results on kaonic atom x--Oray spectroscopy TOMO ISHIWATARI (SMI)
16:55 Strong characteristics of kaonic deuterium SHEVCHENKO, N

J. Marton, Meeting, 19 June 2013
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\y Excellence Cluster
|Universe

Role of A(1405) in the Formation of X(K pp)
revealed in pp —» X+K* at 2.50 GeV and 2.85 GeV

P. Kienle, M. Maggiora, K. Suzuki, T. Yamazaki
in behalf of the DISTO collaboration

J. Marton, Meeting, 19 June 2013




Summary

In pp collisions the ratio of the production cross section for
X(2265) R,°*=0,(2.50)/0,(2.85)=0.009+0.091

R, S*Pected= i3 (2.50)/0, (2.85)~0.33
R, SPected= 5 ,(2.50)/G - (2.85)~0.10=>~exp. value

High formation of X(2265) requires high A*p sticking
probability which requires high A*-p momentum available
only at T,=2.85 GeV

High momentum A* in the entrance channel form the
compact X(2265) in 2.85 GeV pp collisions

This is additional evidence for the compactness of X(2265)

J. Marton, Meeting, 19 June 2013



2012

With January 1st LEANNIS in HadronPhysics3 started



Kick-off Meeting - LEANNIS in HadronPhysics3

May 21 - 22, 2012, Prague

J. Marton, Meeting, 19 June 2013
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/ Tuesday, May 22 \

9:00 - 9:30 &P. Kienle Results from DISTO Z
9:30 - 10:00 m’v\ Energy level (!Jsplz.lcement of exci d'np states of kaonic
deuteri v equation approach

i . Theoretical studies of KbarNNN, KbarKbarN, and
10:00 - 10:30 N. Barnea b L s
10:30 - 11:00 coffee break
11:00 - 11:30 O. Hartmann News from FOPI data
11:30 - 12:00 R. Muenzer Status of the analysis of the p+p beamtime at FOPI
12:00 - 12:30 E. Epple A way to a ppKA- analysis for HADES
12:30 - 14:00 lunch
14:00 - 14:30 K. Lapidus Search for cold nuclear matter effects with neutral kaons
14:30 - 15:00 A.Gal Superheavy hydrogen 6HLambda
15:00 - 15:30 coffee break
15:30 - 16:00 C. Guaraldo Horizon 2020 and other EU opportunities
16:00 - 17:00 Discussion

Closing

Monday, May 21
Welcome
9:00-9:15 local organizer, Curceanu, Marton
9:15-9:45 J. Marton The LEANNIS network in HADRONPHYSICS3
' ' Low energy k: leon/nuclei experi ts at DAFNE -

9:45 - 10:15 C. Curceanu SIDDHARTA and AMADEUS (an update)
10:15 - 10:45 coffee break
10:45 - 11:15 J. Zmeskal M t of kaonic d ium with SIDDHARTA-2
11:15-11:45 T. Ishiwatari Strong-interaction width of kaonic helium isotope

: . . Results and outlook of the kaonic hydrogen and
L S ) SECseene deuterium experiments at DAFNE
12:15 - 14:00 lunch
14:00 - 14:30 E. Friedman Kaonic atoms update

g AL o o q
14:30 - 15:00 N. Shevchenko Near-threshold KA- d scatteru.lg and properties of kaonic
deuterium

15:00 - 15:30 S. Wycech On the question of widths
15:30 - 16:00 coffee break

) ) q On the origin and movement of the poles in the coupled
WAL 22D L5lEdL channels model for KbarN interactions
16:30 - 17:00 Discussion

Talks on experiments and theoretical studies
equally sharing the research field of LEANNIS

J. Marton, Meeting, 19 June 2013
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Excellence Cluster
‘Universe

DISTO Analyses of X(2265); S= -1, N*(1710),
and 2°p-Puzzle, Populated in pp —>pAK* Reactions

P. Kienle, M. Maggiora, K. Suzuki, T. Yamazaki
in behalf of the DISTO collaboration

J. Marton, Meeting, 19 June 2013



week ending

PRL 104, 132502 (2010) PHYSICAL REVIEW LETTERS 2 APRIL 2010

Indication of a Deeply Bound and Compact K pp State Formed
inthe pp — pAK™ Reaction at 285 GeV

T. Yamazaki,'” M. Maggiora,’ P. Kienle,*” K. Suzuki,*. etal.

14000 N | h=347 Mevics 40F

Iy = 24.2 MaVrc? afF

12000 : e i :

L 36F

1O = -

10000 ¥ = )

[ nd 3

8000 A gate: = _F

5000 05 5% A « 329

45%E g 30

4000 =

28

2000 [
2‘6.-AAIAIAAAAIAAAAIAAAAIAAIA

00.9 10 11 12 183 14 15 40 45 50 55 60 65

AM._.. GeV/c®] MiAp)? [(GeV/c?F]
FIG. 1 (color). (Left)y A AM(pK™) spectrum of raw data after
the Kinematically constrained refit, acceptance uncorrected; the
small shaded histogram includes events after p and K& cuts
applied to obtain final spectra. (Right) An acceptance-corrected
Dalitz plot of the exclusive pp — pAK™ reaction products at
2.85 GeV.

LEANNIS, 22.Mai 2012, Prag PKienle

J. Marton, Meeting, 19 June 2013



Energy Dependence of Reaction Cross Sections

' 3 N 2 gevpeeed _ Tx@50) 4
— 6L v/ x*: X CT)((ZSS)
S r 7 A
g [ 4
Sef Y R, (obs)= 0.009+ 0.091
5 F £
24 ,LQ,Q’Q
o S mected 4 /% Note: The observed drop of the
S3f X(2265) l - Q,(Q"' Q”‘Q. cross section for X(2265) from
%’ n ‘ : Q/ Qx*‘ 2.85 GeV to 2.50 GeV is 3-times
& 2 [ observed | X ¥ &/ than expected for the other
- X(2265) OY 5 QXQ// strangeness production reactions
1 ‘
0: ...i.l....l

15 2 25 3 3.5
Proton Incident Kinetic Energy T, [GeV]

o(s)=Cop % (‘1 _ 2 * 'S—O)ﬁ

A . 8§

LEANNIS, 22.Mai 2012, Prag P.Kienle
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Invariant Mass M(p/) Deviation Spectra at 2.85GeV
and 2.50 GeV Incident Energy

BKpp) [GeV] BIK pp) [GeV)
0z 0.1 0.0 02 [+1 | [e14] ' i
a) {ar) )
b R DEV'® = RAW'™ /S IM'™
3" .-Larte-A'ge Ptoton T |=2.85 GeV 3 E_Laqe-:\ngle Proton |, =25GeV
3'2:- Mﬁ% i“‘z'#w
g [ ] * E 4 . » .
A — e | 20 % } Yo(T.) Peak intensity in DEV
fug:- B - _ ¥ X P . . . . .
44 & h A N
Sy B g8 ferdl B 3B BG intensity in DEV
T.0a Ay SR i Y0 85 . (2.50) =
o ?/% 3 g G . _ ? g 3 g Yy(2.85)=0.168 £0.010. Yx(2.50)= 0.002 = 0.021.
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Paul contributed in many respects
to LEANNIS

His activities in physics and his
strong will to clarify mysteries in
subatomic (hadron) physics was
outstanding

Some topics at frontier science
were subject to controverse
discussions

In lively discussions (quite often)
he was a bastion of calm

Last but not least Paul was not only
a brilliant physicist and expert in
many fields — he had a distinct
human sense which we miss badly.
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9 EPILOG

Wenn es Rosen sind werden sie bliihen.

P.K. from EXAO5 Proceedings: Se son' rose, fioriranno!
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Thank you Paul for all you have done for
LEANNIS and our community

in deep gratitude

Thank you for your attention
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