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FundingFunding



FundingFunding

In preparation: Transregio in Mathematical Physics

with Uni HH, HU +TU Berlin, Potsdam U 

Topics: 
● Geometry
● Integrability
● Amplitudes

Submission planned for Dec 2016

DESY scientists PI s in 6 projects 

SAGEX – MC network on Amplitudes to be submitted  



EventsEvents

 Gauge Theory, Integrability, and Novel 
 Symmetries of Quantum Field Theory

3 month program in 2014



Host of StringMath 2017  + School Host of StringMath 2017  + School 

EventsEvents

Record participation
(240)



	Network:	GATIS	→	GATIS+

EU Funding until Dec 2016

Currently signing of MoU between 15 partners 

Includes: Mentoring program 

Yearly fellow workshop 

Common website

10 nations



ScienceScience
highlights
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Ques/ons

Is string theory more efficient ? 

Can one access low energy physics directly ?  

Hidden symmetries manifest

Rather than through microscopic description



Strings	and	High	Energy	ScaMering	

Strings too soft ? 

2 → 2 gluon scattering in planar N = 4 SYM

Gluon Regge trajectory computed:

● with `standard' techniques to  4  orders

● at strong coupling through holography 

● NkLLA through integral eqn. for  any k !

= vacuum energy of spin chain
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[Bartels, Kotanski, Sprenger, VS, 2010-]

Sums infinite no of Feynman diagrams (also in QCD)



Strings	and	Gauge	Theory	Strings	and	Gauge	Theory	

Extensions to string based precision calculations with 

higher multiplicities 

less SUSY 

Wilson coefficients 

in collobaration with J. Bartels, S. Moch & E. Pomoni, 

            + 2 postdocs, 3 PhD students   





Supersymmetric	Gauge	TheorySupersymmetric	Gauge	Theory



Conformal	Field	Theory	

Heisenberg spin chain

depending  on  spin  S
[Haldane]

QCD depending on no 
of fermion flavors

Scale invariant/conformal field theories describe 

infrared behavior of many quantum systems  

often strongly coupled



Conformal	Bootstrap	Conformal	Bootstrap	

Program to provide direct access to infrared physics 

for large class of models  (with  and  without  SUSY)

Atomic physics: Wigner's theory of symmetries + 

   eqns for (dynamical) reduced matrix elements 

Designed in early 1970s [Polyakov] [Ferrara et al] 
[Mack]

Relevant theoretical  background was not  developed

Recent numerical studies of dynamical eqns provide 

results for critical exponents with record precision



Conformal	Bootstrap	

In addition pursue implications of conformal bootstrap on 

dynamics of supersymmetric field theories  

                         2 postdocs, 1 PhD student

Relevant input from group theory of conformal symmetry
 
related to study  of  1D solvable Schroedinger problems!

Poeschel-Teller ->  Calogero, Sutherland, Moser 
                                    (early 1970s) 

[Isachenkov, VS] 

Opens the door for analytical computation 

of critical exponents in d > 2 (e.g. 3D Ising)  



Concluding	RemarksConcluding	Remarks

Group maintains a research profile with strong links to 

Relation with Mathematics is consolidated

There are new opportunities with CondMat 


