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These were new times in particle physics:

1973  First experimental confirmation of a prediction of
Electro-Weak theory (a gauge theory!) (CERN).

1973  Supersymmetry (Volkov & Akulov, Wess & Zumino).  

1974 Supersymmetric gauge theories (Wess & Zumino).

A mathematically consistent picture is needed (Stora)



1974: Encounter with Manfred in Marseille
during a visit to Raymond Stora 

1975, at CERN,
        our first paper:

(the first use of the
BPHZ renormalization 
scheme for a 
supersymmetric theory)

And began a long
and fruitful 
collaboration with 
young (and older) people,
all nice and smart guys.



(by order of entry in the stage)

Sergio Ferrara
Klaus Sibold
Peter Gaigg
J. Weigl
Peter Schaller
T. Kreuzberger
Wolfgang Kummer
Anton Rebhan
Maximilian Kreuzer
Herbert Balasin
M. Stierle
Harald Skarke
Gunter Pollak

Dominik Schwarz
G. Bauer
M. Ottitsch
Alexander Boresch
Karl Landsteiner
Amdreas Brandhuber
M. Langer
Silvio Sorella
Otmar Moritsch
Mauricio de Oliveira
Daniel Blaschke
François Gieres
Oswaldo Del Cima
Daniel Franco
  



       Manfred was intrerested in various topics, 
       all from Quantum Field Theory

       I will present three of them, in which I was implicated:

1. Supersymmetry

2. Resolution of the singularities in Axial Gauges

3. Exact or broken Lorentz invariance 



              Supersymmetry.

Wess & Zumino, Sergio Ferrara, etc. 1974: SUSY 

→  Our first paper, already mentionned

+    a paper with Ferrara:

+ two others

Susy structure
of the 
BRS symmetry



Coming back to SUSY field theories:

A proof of the absence of supersymmetry anomalies:



Now, a new current in Manfred's life: 
His teaching activities at the TU!

These two works are made with his first PhD students,
Peter Gaigg and J. Weigl:



As a demonstration of Manfred's dedicacy, 
a lot of smart students will follow, up to recent years.

Many are here with us, today.

I had the honour and the pleasure to collaborate with a
good part of them!



Axial Gauges

A series of papers with Manfred and his students Kreuzer,
Rebhan, Gaigg, Skarke, Pollak, Brandhuber, Langer, to which
Sorella contributed at the end, is dedicated to the problem of

an authentic “Wienerisch” object: 
Kummer's Axial Gauge and its difficulties.



.

“Superyang-mills Fields in Noncovariant Supergauges“

W. Kummer, H. Mistelberger, P. Schaller, M. Schweda, T. Kreuzberger (Vienna, Tech. U.)

Published in Nucl.Phys. B281 (1987) 411-425 

 
“Applications of noncovariant gauges in the algebraic renormalization procedure“

O. Piguet (Geneva U.), M. Schweda, H. Skarke (Vienna, Tech. U.). 

Published in Phys.Lett. B210 (1988) 159-163 

“Extended {BRS} Symmetry in Nonlight Cone and Light Cone Gauges“

A. Boresch, O. Moritsch, M. Schweda, T. Sommer, 
H. Zerrouki (Vienna, Tech. U.), S. Emery (Geneva U.). 

Published in Singapore, Singapore: World Scientific (1988) 150 p
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The culminating point has been the
organization,

by Manfred and his friends and students,
of a marvellous Workshop:

Physical and Nonstandard Gauges
 

1989



It is in this context that enters a new interest for Manfred:

Lorentz symmetry and its breakings.

Axial gauges break Lorentz invariance. 
… one has to show that physical results remain Lorentz invariant!

This motivated this  paper:



These results have been used recently in theories with a real,
physical breaking of Lorentz invariance,

in order to 
control in a rigorous way the nature of this breaking 

(“soft”, or caused by the specific choice of a direction in
space-time,...)

See: Oswaldo Del Cima, Daniel Franco & Olivier Piguet
J. High Energ. Phys. (2017) 2017: 11



And, in the context of broken symmetries:

(Phys. Lett.B680 (2009) 108)



There is much more to be said about Manfred's work, in
particular his more recent papers on 

Field Theories in Non-Commutative Spaces.
I had the pleasure to collaborate with him, Daniel
Blaschke and François Gieres on two first papers on this
subject. François will certainly speak today on the
continuation of this project.

I have concentrated most of my talk on  Manfred's works
with which I was personally envolved. There is thus an
immense gap with respect to all he has achieved as a
Scientist, a Professor and a Human Being.

And there is an infinity of words which could be spent on
the good recollections I have of our friendship!





Ende Nachmittags im Wienerwald
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