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�9KT�XGTUVGJGP�FKG�
Mathe matik, aber 
noch nicht, was 
UKG�WPU�UCIGP�YKNN��

»We understand 
the mathe matics, 
but not what it is 
trying to tell us« 
Forscher versuchen, mit der Stringtheorie  
die Teilchenwelt zu ergründen 
researchers are using the string theory  
to  explore the world of particles

Mit den Physikern Jan Plefka und Matthias Staudacher sprach Sabine Sütterlin
an interview with the physicians Jan Plefka and Matthias staudacher  
by sabine sütterlin

http://u.hu-berlin.de/plefka 
http://u.hu-berlin.de/staudacher
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Warum strebt man diese Vereinheitlichung an?

Plefka: +P�FGT�OCVJGOCVKUEJGP�5RTCEJG�FGT�3WCPVGPHGNFVJGQTKG�

MÒPPGP�YKT� DGKURKGNUYGKUG� XQTJGTUCIGP��YGNEJG� 5VTGWRTQ\GUUG�

CDNCWHGP��YGPP�DGK�GKPGO�'ZRGTKOGPV�KO�6GKNEJGPDGUEJNGWPK-

IGT� \YGK� 6GKNEJGP� CWHGKPCPFGT� IGUEJQUUGP� YGTFGP�� #NNGTFKPIU�

MÒPPGP�YKT�FCU�PWT��UQNCPIG�FKG�-QRRNWPIUMTCɲ�\YKUEJGP�FGP�

DGKFGP�6GKNEJGP�MNGKP�KUV��9GPP�YKT�CDGT�FGT�(TCIG�PCEJIGJGP�

YQNNGP��YKGUQ�GKP�2TQVQP��FCU�CWU�3WCTMU�WPF�)NWQPGP�CWHIG-

DCWV�KUV��UVCDKN�KUV�s�YCTWO�CNUQ�FKG�/CVGTKG�GKPGP�UQNEJGP�IG-

DWPFGPGP�<WUVCPF�GKPPKOOV����FCPP�MÒPPGP�YKT�FCU�OKV�FGP�

OCVJGOCVKUEJGP�/GVJQFGP� FGT�3WCPVGPHGNFVJGQTKG� PKEJV� DG-

CPVYQTVGP�� YGKN� FKG� 9GEJUGNYKTMWPIGP� \YKUEJGP� FKGUGP� 6GKN-

EJGP�\W�UVCTM�UKPF�

Was genau erforschen Sie an der Stringtheorie?

Staudacher: 9KT�CTDGKVGP�CP�GKPGT�CPFGTGP��ØDGTTCUEJGPFGP�+P-

VGTRTGVCVKQP�FGT�5VTKPIVJGQTKG��CP�FGO�UQ�IGPCPPVGP�#F5�%(6�

2TKP\KR��'U�DGUVGJV�FCTKP��FCUU�UKEJ�FCUUGNDG�RJ[UKMCNKUEJG�2JÀ-

PQOGP� FWCN� DGUEJTGKDGP� NÀUUV�� FCU� JGK»V�� CNUQ�OKV� \YGK� ICP\�

WPVGTUEJKGFNKEJGP� RJ[UKMCNKUEJGP� 6JGQTKGP�� FKG� QDGPFTGKP�

k deutsch

Die mathematischen Physiker Matthias Staudacher und Jan Plef-

ka erforschen, ob sich die Gravitation mithilfe der Stringtheorie in 

FKG�3WCPVGPHGNFVJGQTKG� GKPRCUUGP� NÀUUV�� &GT� ØDGTTCUEJGPFG� #P-

satz: Mit dem richtigen mathematischen Modell lässt sich die 

Gravitation gleichzeitig mit beiden Theorien beschreiben.

Kann ein Laie verstehen, was Stringtheorie ist?

Plefka: &CU� -QP\GRV� KUV� GKPHCEJ� \W� GTMNÀTGP�� 7PUGT� PQTOCNGU�

9GNVDKNF� IGJV� XQP�RWPMVHÒTOKIGP�'NGOGPVCTVGKNEJGP� CWU��&CU�

JGK»V��YGFGT�FKG�6GKNEJGP��FKG�/CVGTKG�CWHDCWGP��PQEJ�FKG�-TCɲ-

VGKNEJGP��FKG�HØT�FKG�9GEJUGNYKTMWPIGP�\WUVÀPFKI�UKPF��JCDGP�

GKPG� #WUFGJPWPI�� &KG� 5VTKPIVJGQTKG� KP� KJTGT� WTURTØPINKEJGP�

(QTOWNKGTWPI�UCIV�FCU�)GIGPVGKN��5KG�DGUKV\GP�GKPG�#WUFGJPWPI�

KP�(QTO�UCKVGPCTVKIGT�1DLGMVG�

&KG�+FGG�JCV�URCPPGPFG�-QPUGSWGP\GP��/CP�UVGNNV�HGUV��FCUU�

GU�PGDGP�FGP�DGMCPPVGP�XKGT�&KOGPUKQPGP�XQP�4CWO�WPF�<GKV�

UGEJU�\WUÀV\NKEJG�IGDGP�OWUU��FCOKV�FKG�5VTKPIVJGQTKG�OCVJG-

OCVKUEJ�YKFGTURTWEJUHTGK�HWPMVKQPKGTV��<WO�CPFGTGP�DGUEJTGK-

DGP� FKG� 5VTKPIU� UVGVU� CWEJ� FKG� )TCXKVQPGP�� FKG� UGJT� URG\KGNNG�

-TCɲVGKNEJGP�UKPF��

Das wären Teilchen, die Gravitation vermitteln, also das, was 

YKT�CWU�FGO�#NNVCI�CNU�5EJYGTMTCǎ�MGPPGP!�

Plefka: 1D� GU�YKTMNKEJ� IGYÒJPNKEJG� 6GKNEJGP� UKPF��YKUUGP�YKT�

PKEJV��#DGT�WO�FKG�)TCXKVCVKQP�IGJV�GU��&KG�3WCPVGPHGNFVJGQTKG�

MCPP� OKV� FGO� 5VCPFCTFOQFGNN� FGT� 'NGOGPVCTVGKNEJGPRJ[UKM�

FTGK�0CVWTMTÀɲG�DGUEJTGKDGP��PÀONKEJ�FKG�CWU�FGO�#NNVCI�DG-

MCPPVG�GNGMVTQOCIPGVKUEJG�-TCɲ��FKG�UVCTMG�UQYKG�FKG�UEJYCEJG�

-GTPMTCɲ��FKG�GTUV�CWH�UWDCVQOCTGO�0KXGCW�YKEJVKI�UKPF��'U�KUV�

DKUNCPI�LGFQEJ�PKEJV�IGINØEMV��OKV�FGP�/GVJQFGP�FGT�3WCPVGP-

HGNFVJGQTKG�CWEJ�FKG�)TCXKVCVKQP�\W�DGUEJTGKDGP��

Staudacher: +P�FKGUGO�$GTGKEJ�UVGJV�FCU�5VCPFCTFOQFGNN�IGTC-

FG\W� KO� 9KFGTURTWEJ� \W� 'KPUVGKPU� 4GNCVKXKVÀVUVJGQTKG�� &KGUG�

HWPMVKQPKGTV�CWH�MQUOKUEJGP�5MCNGP�UGJT�IWV��#WH�MNGKPGP�.ÀP-

IGPUMCNGP�JKPIGIGP�IKDV�GU�'TUEJGKPWPIGP��YQ�CNNG�XKGT�-TÀɲG�

\WUCOOGPMQOOGP�OØUUGP��\WO�$GKURKGN�DGK�FGT�'PVUVGJWPI�

XQP�/CVGTKG� KO�7TMPCNN� QFGT� KP�FGT�0ÀJG� XQP� UEJYCT\GP� .Ò-

EJGTP��&KG�5VTKPIVJGQTKG�HØJTV�FKG�ITCXKVCVKXG�-TCɲ�OKV�FGP�CP-

FGTGP�0CVWTMTÀɲGP�\WUCOOGP��

Strings sind schwingende 
 Energiefädchen, die das 
 Teilchenkonzept ersetzen

strings are vibrating energy  
strings that replace the particle 
concept
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CWEJ�PQEJ�KP�XGTUEJKGFGPGP�&KOGPUKQPGP�URKGNGP��&KGUG�&WCNK-

VÀV�JCV�,WCP�/CNFCEGPC������GPVFGEMV��'U�YCT�CDGT�NCPIG�PKEJV�

MNCT��QD�FCU�PWT�WPIGHÀJT�QFGT�IGPCW�UVKOOV��

9KT� JCDGP� GKPG� /GVJQFG� GPVYKEMGNV�� OKV� FGT� UKEJ� \GKIGP�

NÀUUV��FCUU�GU�UKEJ�DGK�DGKFGP�5VCPFRWPMVGP�s�5VTKPIU�WPF�6GKN-

EJGP�s�WO�GZCMV�FCUUGNDG�2JÀPQOGP�JCPFGNV��9KT�JCDGP�GTUV�

GKPOCN�GKP�KFGCNKUKGTVGU�\GJPFKOGPUKQPCNGU�5[UVGO�CPIGUEJCWV��

FCU�UQ�UKEJGT�PKEJV� KP�FGT�0CVWT�XQTMQOOV��CDGT�PCJG�CP�FGT�

4GCNKVÀV�KUV�WPF�GDGP�FKGUG�&WCNKVÀV�DGUKV\V��&CU�5[UVGO�KUV�GZCMV�

NÒUDCT��&COKV�KUV�DGYKGUGP��FCUU�GU�UKEJ�GKPGTUGKVU�UVTKPIVJGQTG-

VKUEJ�DGUEJTGKDGP�NÀUUV��CPFGTGTUGKVU�CDGT�CWEJ�OKV�FGT�3WCP-

VGPHGNFVJGQTKG�� &KGUGU� YWPFGTUEJÒPG� 5[UVGO�PGJOGP�YKT� CNU�

2TQVQV[R��WO�WPU�FGT�4GCNKVÀV�\W�PÀJGTP��

Plefka: 9CU�/CVVJKCU�5VCWFCEJGT�WPF�KEJ�OCEJGP��KUV�UQ\WUCIGP�

GKPG�8GTUEJÀTHWPI��GKPG�GZCMVG�¸DGTRTØHWPI�FGUUGP��YCU�/CN-

FCEGPC� XQTIGUEJNCIGP� JCV�� 9KT� MÒPPGP�OCVJGOCVKUEJ� UCIGP��

FCUU�GU�CWHIGJV��#DGT�YKT�YØTFGP�LGV\V�IGTPG�GKP�IWVGU�$KNF�FC-

HØT� GPVYKEMGNP�� YCTWO� GU� HWPMVKQPKGTV�� CNUQ�YKG� FKG� 6GKNEJGP�

5VTKPIU�YGTFGP�WPF�WOIGMGJTV�

+O�.CWHG�FGT�<GKV�JCDGP�9KUUGPUEJCɲNGT�KOOGT�

kleinere Grundbausteine unserer Materie ent-

deckt. Welche Teilchen aber das endgültige 

Ende darstellen, wissen sie noch nicht. 

over the years scientists have discovered small-

er and smaller building blocks of matter. How-

ever, as yet, they still do not know which parti-

ENGU�TGRTGUGPV�VJG�ɺPCN�RKGEGU�QH�VJG�RW\\NG��

Atome / Atoms

Sie bestehen aus Neutronen, Protonen und 

Elektronen und sind nicht die kleinsten Teil-

chen der Materie, wie man einst glaubte.

atoms consist of neutrons, protons and elec-

trons, but are not the smallest particle of mat-

ter as was once presumed.

 

Gluonen / Gluons

Elementarteilchen, die indirekt für die Anzie-

hung von Protonen und Neutronen in einem 

Atomkern verantwortlich sind.

Gluons are elementary particles which are indi-

rectly responsible for the attraction of protons 

and neutrons in an atom nucleus.

Hadronen / Hadrons

sind seit der Entdeckung der Quarks keine Ele-

mentarteilchen mehr, sie sind aus Quarks oder 

deren Antiteilchen zusammengesetzt, die be-

kanntesten Hadronen sind Nukleonen (Neutro-

nen und Protonen) aus denen die Atomkerne 

aufgebaut sind.

since the discovery of quarks, hadrons are no 

longer seen as elementary particles, as they are 

composed of quarks or their antiparticles. the 

best known hadrons are nucleons (neutrons 

and protons) which form the nucleus of atoms.

Large Hadron Collider 

KUV�GKP�6GKNEJGPDGUEJNGWPKIGT�CO�'WTQRÀKUEJGP�

Kernforschungszentrum Cern bei Genf. Hier 

prallen Teilchen mit hoher Energie aufeinan-

der, Physiker interessieren die dabei entste-

henden neuen Teilchen.

the lHC is a particle accelerator housed at the 

European Centre for Nuclear research CErN in 

Geneva. the instrument enables scientists to 

smash particles together at extremely high 

speeds. Physicists are particularly interested in 

the resulting new particles.

Quarks 

Elementarteilchen, die Bestandteile von Proto-

PGP�WPF�0GWVTQPGP�UKPF��GU�IKDV�\YÒNH�WPVGT-

UEJKGFNKEJG�� UGEJU� TGIWNÀTG� WPF� UGEJU� #PVK-

quarks 

Quarks are the principle components of pro-

VQPU� CPF� PGWVTQPU�� 6JGTG� CTG� VYGNXG� FKɹGTGPV�

quarks: six regular quarks and six anti-quarks. 

Strings 

genaugenommen sind sie gar keine Teilchen, 

UQPFGTP�UEJYKPIGPFG�'PGTIKGHÀFEJGP��FKG�FCU�

Teilchenkonzept ersetzen. Ihre Existenz ist im 

Gegensatz zu den oben genannten Elementar-

teilchen aber noch nicht erwiesen.

to be precise, strings are not particles but vi-

brating energy strings that replace the particle 

concept. However, in contrast to the aforemen-

tioned elementary particles, their existence has 

[GV�VQ�DG�EQPɺTOGF�

Aus dem Teilchenzoo
From the world of particles

Staudacher: 9KT� XGTUVGJGP� FKG� /CVJGOCVKM�� CDGT� PQEJ� PKEJV��

YCU�UKG�WPU�UCIGP�YKNN��9KT�ØDGTRTØHGP�FCU�CP�DGUVKOOVGP�)TÒ-

»GP��FKG�OCP�CWUTGEJPGP�MCPP��LGYGKNU�KP�DGKFGP�$GUEJTGKDWP-

IGP��'U�IGNKPIV�WPU�\WUGJGPFU��FCU�CWH�DGKFGP�5GKVGP�GZCMV�\W�

NÒUGP��

Wie kann man sich mehr als drei Raumdimensionen 

 vorstellen? 

Plefka: 9KT�DGQDCEJVGP�GKPG�9GNV��FKG�GKPG�<GKV��WPF�FTGK�4CWO-

FKOGPUKQPGP�JCV��5VGNNGP�YKT�WPU�\YGK�'NGOGPVCTVGKNEJGP�XQT��

\WO�$GKURKGN�3WCTMU��FKG�ØDGT�FKG�UVCTMG�-TCɲ�OKVGKPCPFGT�XGT-

DWPFGP�UKPF��&KGUG�-TCɲ�YKTF� KP�WPUGTGT�6JGQTKG�ØDGT�GKPGP�

5VTKPI�XGTOKVVGNV��CNUQ�GKPG��5CKVG���FKG�KP�GKPG�JÒJGTG�&KOGPUK-

QP�JKPGKPJÀPIV��9GPP�KEJ�FKG�6GKNEJGP�PWP�CWUGKPCPFGT\KGJG��

URØTG�KEJ�GKPG�#TV�)WOOKDCPF��FCU�UKEJ�KP�GKPG�JÒJGTG�&KOGP-

UKQP� GTUVTGEMV��&WCNKVÀV� DGFGWVGV� FCPP�� FCUU� LGFGU� 'NGOGPVCT-

VGKNEJGP�WPUGTGT�9GNV�FGP�'PFRWPMV�GKPGU�5VTKPIU�FCTUVGNNV��
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Jan Plefka hat an der Technischen Universi-

VÀV�&CTOUVCFV�WPF�FGT�6GZCU�#�/�7PKXGTUKV[�

2J[UKM�UVWFKGTV�WPF�CP�FGT�7PKXGTUKVÀV�*CPPQ-

ver promoviert. Habilitiert wurde er am Insti-

VWV�HØT�2J[UKM�FGT�*WODQNFV�7PKXGTUKVÀV��8QP�

2006 bis 2010 hatte er eine Lichtenberg-Pro-

HGUUWT�FGT�8QNMUYCIGP�5VKɲWPI�KPPG��OKV�FGT�

JGTCWUTCIGPFG� 0CEJYWEJUYKUUGPUEJCɲNGT�

CWH� KPPQXCVKXGP� (QTUEJWPIUIGDKGVGP� IGHÒT-

dert werden. Seit Februar 2011 ist er Profes-

sor für »Quantenfeldtheorie jenseits des 

Standardmodells und Stringtheorie«. Plefka 

ist Sprecher des DFG-Graduiertenkollegs 

»Masse, Spektrum, Symmetrie« und leitet 

Projekte im DFG-Sonderforschungsbereich 

»Raum-Zeit-Materie«.

Jan Plefka studied physics at the technische 

Universität darmstadt and the texas a&M 

University, and received his doctorate from 

the University of Hanover. He was promoted 

to professor at the department of Physics of 

the Humboldt-Universität. Between 2006 and 

2010, he held a lichtenberg Professorship of 

the Volkswagen Foundation, which promotes 

aspiring young researchers involved in inno-

vative projects. He has been professor for 

»Quantum Field theory beyond the standard 

Model and string theory« since February 

2011. Plefka is the spokesperson of the dFG 

research training Group »Mass, spectrum, 

symmetry« and manages projects in the dFG 

sFB research venture »space-time-Matter«.

Staudacher: /CP�MCPP�UKEJ�FKG�\WUÀV\NKEJGP�&KOGPUKQPGP�XKGN-

NGKEJV�CNU�GKPG�#TV�5EJCVVGPURKGN�XQTUVGNNGP��9KT�UGJGP�FKG�5EJCV-

VGP�CWH�FGO�5EJKTO��CDGT�PKEJV�FKG�*ÀPFG�WPF�FKG�.KEJVSWGNNG��

FKG� FCU� $KNF� CWH� FGP� 5EJKTO� YGTHGP�� &KGUG� WPUKEJVDCTG� 9GNV�

OØUUGP�YKT�WPU�OKVVGNU�OCVJGOCVKUEJGT�/GVJQFGP�GTUEJNKG»GP��

Sie sprachen aber von sechs zusätzlichen Dimensionen.  

Wie geht das?

Staudacher: #P�LGFGO�2WPMV�GKPGU�HØPHFKOGPUKQPCNGP�4CWOGU�

MÒPPVG� DGKURKGNUYGKUG� GKPG� HØPHFKOGPUKQPCNG� -WIGN� DGHGUVKIV�

UGKP��FCPP�JCDGP�YKT�FKG�\GJP�&KOGPUKQPGP��KP�FGPGP�UKEJ�FKG�

5VTKPIVJGQTKG�CDURKGNV��

/CP� MCPP� PWP� CWEJ� FGP� 5VCPFRWPMV� GKPPGJOGP�� FCUU�

5VTKPIU� GKPFKOGPUKQPCNG� 5VTWMVWTGP� UKPF��FKG� UKEJ� KP�FGT� <GKV�

DGYGIGP�WPF�FCOKV� GKPG� (NÀEJG� CWHURCPPGP��&CU�JGK»V��OCP�

MCPP� WPUGTG� 9GNV� KP� FKGUGO� $KNF� CWEJ� \YGKFKOGPUKQPCN� DG-

UEJTGKDGP��9KT�MÒPPGP�CNUQ�GKP�WPF�FCUUGNDG�RJ[UKMCNKUEJG�1D-

LGMV�KP�GKPGT�\YGK���XKGT��WPF�\GJPFKOGP-

UKQPCNGP� 5RTCEJG� DGUEJTGKDGP�� &KGUGU�

5RKGN� FGT� &KOGPUKQPGP� KUV� GKP� (CU\KPQ-

UWO�WPVGT�(QTUEJGTP��

Was genau tun Sie, wenn Sie forschen? 

Staudacher: 
NCEJV�WPF�FGWVGV�CWH�FKG�OKV�

(QTOGNP� XQNNIGUEJTKGDGPG� 9CPFVCHGN�

JKPVGT� UKEJ�� (QTUEJWPI� KO� $GTGKEJ� FGT�

VJGQTGVKUEJGP� 2J[UKM� KUV� KOOGT� PQEJ�

GKPG� &QOÀPG�� FKG� RTKOÀT� CPCN[VKUEJ�

HWPMVKQPKGTV��&CU�OGKUVG�RCUUKGTV�OKV�2C-

RKGT�WPF�$NGKUVKɲ�QFGT�CP�FGT�9CPFVCHGN��

9KEJVKI�KUV�FKG�&KUMWUUKQP�WPVGTGKPCPFGT��

FGT� #WUVCWUEJ�� WO� \W� PGWGP� +FGGP� \W�

MQOOGP��7PF�KFGCNGTYGKUG�UGJT�XKGN�<GKV�

WPF�4WJG�
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k english

The mathematical physicists Matthias Staudacher and Jan Plefka 

CTG�TGUGCTEJKPI�YJGVJGT�VJG�5VTKPI�6JGQT[�ECP�JGNR�ITCXKV[�ɺV�KPVQ�

VJG�3WCPVWO�(KGNF�6JGQT[�HTCOGYQTM��6JG�UWTRTKUKPI�CRRTQCEJ��

with the right mathematical model it is possible to describe grav-

ity simultaneously with both theories.

Can a layperson really understand the String Theory?

Plefka: The concept is quite easy to explain. Ordinarily, elementary 

particles are pictured as a point. In other words, neither the fun-

damental particles, upon which the structure of matter is based, 

nor the force particles, which are responsible for mediating inter-

actions, vibrate. The fundamental premise of the String Theory, 

however, states exactly the opposite: that they display the vibra-

tions of a string-like object.

The idea has exciting implications: it is obvious that in addi-

tion to the four known dimensions of space and time there must 

be an additional six, otherwise the String Theory would not be 

mathematically consistent. Furthermore, 

the strings also describe the gravitons, 

which are very special force particles. 

Are these the particles which mediate 

gravitational interaction, generally re-

ferred to as gravity? 

Plefka: We do not know whether they are 

ordinary particles. But it is to do with grav-

ity: as a consequence of the Standard Model 

QH� 'NGOGPVCT[� 2CTVKENG� 2J[UKEU�� VJG�3WCP-

tum Field Theory can describe three natural 

physical forces, the well-known electromag-

netic force, as well as the strong and weak 

nuclear force, which are only important at 

subatomic level. However, it has not yet 

been possible to describe gravitation with 

3WCPVWO�(KGNF�6JGQT[�OGVJQFU��

Matthias Staudacher ist seit 2010 Professor 

für Mathematische Physik von Raum, Zeit 

und Materie an den Instituten für Physik und 

/CVJGOCVKM�CP�FGT�*WODQNFV�7PKXGTUKVÀV�\W�

$GTNKP��'T�UVWFKGTVG�2J[UKM�CP�FGP�7PKXGTUKVÀ-

ten Heidelberg und München (LMU) sowie an 

der University of Illinois in Urbana-Cham-

paign, wo er 1990 über Matrixmodelle der 

zweidimensionalen Quantengravitation pro-

movierte. Von 1997 bis 2010 arbeitete er als 

Forschungsgruppenleiter in der Abteilung 

Quantengravitation und Vereinheitlichte 

Theorien am Potsdamer Max-Planck-Institut 

für Gravitationsphysik. Für seine herausra-

IGPFGP�YKUUGPUEJCɲNKEJGP�.GKUVWPIGP�YWTFG�

er 2009 mit dem Akademiepreis der Berlin-

Brandenburgischen Akademie der Wissen-

UEJCɲGP�CWUIG\GKEJPGV��

Seine Forschungsschwerpunkte sind: 

Quantenfeldtheorie, yang-Mills Theorien, 

5VTKPIVJGQTKG��5VTKPI�'KEJ�&WCNKVÀVGP�� +PVGI-

rable Modelle, Matrixmodelle

Matthias Staudacher has been Professor for 

Mathematical Physics of space, time and 

Matter at the department of Physics and the 

department of Mathematics of the Hum-

boldt-Universität zu Berlin since 2010. He 

studied physics at Heidelberg University, at 

lMU Munich and at the University of illinois 

at Urbana-Champaign, where, in 1990, he re-

ceived his doctorate for his thesis on Matrix 

Models of two-dimensional Quantum Gravi-

ty. Between 1997 and 2010, he worked as a 

research group leader at the department of 

3WCPVWO�)TCXKV[�CPF�7PKɺGF�6JGQTKGU�QH�VJG�

Max Planck institute for Gravitational Physics 

in Potsdam. in 2009, he was awarded the 

academy award of the Berlin-Brandenburg 

academy of sciences and Humanities for his 

QWVUVCPFKPI�UEKGPVKɺE�CEJKGXGOGPVU��

His main areas of research include: 

Quantum Field theory, yang-Mills theories, 

string theory, Gauge/string duality, integra-

ble Models, Matrix Models.
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What exactly does your String Theory 

research entail?

staudacher: 9G�CTG�YQTMKPI�QP�C�FKɹGTGPV��

surprising interpretation of the String 

Theory, on the so-called AdS/CFT principle. 

It involves dual description of the same 

physical phenomena; in other words, with 

VYQ�EQORNGVGN[�FKɹGTGPV�RJ[UKECN�VJGQTKGU��

which, on top of everything, are actually 

RCTV�QH�FKɹGTGPV�FKOGPUKQPU��6JKU�FWCNKV[�

YCU�ɺTUV�RTQRQUGF�D[�,WCP�/CNFCEGPC� KP�

1997. For a long time it was unclear wheth-

er it was just approximate or precise. 

We have developed a method which allows us to show that 

both positions – strings and particles – are exactly the same phe-

nomena. We initially took an idealised ten dimensional system 

that does not actually occur in nature, but which is fairly close to 

reality and boasts this duality. The system is precisely soluble. 

This proves that it can be described with both the String Theory 

CPF�VJG�3WCPVWO�(KGNF�6JGQT[��9G�WUG�VJKU�YQPFGTHWN�U[UVGO�CU�C�

prototype in a bid to get closer to reality. 

Plefka: What we are doing is basically an in-depth exploration of 

what Maldacena proposed. Mathematically speaking we can say 

it is possible, but we would now also like to illustrate why it is pos-

sible, meaning how the particles become strings and vice versa.

staudacher: We understand the mathematics, but not what it is 

VT[KPI�VQ�VGNN�WU��9G�CTG�VGUVKPI�KV�QP�URGEKɺE�RCTCOGVGTU�VJCV�ECP�

be calculated in both descriptions. It is becoming increasingly 

possible to achieve this exactly on both sides. 

staudacher: +P�VJKU�ɺGNF��VJG�5VCPFCTF�/QFGN�KU�CEVWCNN[�C�EQPVTC-

diction of Einstein’s Theory of Relativity, which functions wonder-

fully on cosmic scales. But on short length scales there are phe-

PQOGPC�YJGTG� CNN� HQWT� HQTEGU�OWUV� DG� WPKɺGF�� HQT� KPUVCPEG� VJG�

creation of matter during the Big Bang or in the vicinity of black 

JQNGU��6JG�5VTKPI�6JGQT[�WPKɺGU�ITCXKVCVKQPCN�HQTEG�CPF�VJG�QVJGT�

natural forces. 

9J[�KU�VJKU�WPKǕECVKQP�FGUKTGF!

Plefka: +P�VJG�OCVJGOCVKECN�NCPIWCIG�QH�VJG�3WCPVWO�(KGNF�6JG-

ory, we can, for example, predict which scattering processes occur 

when two particles are smashed together at high speeds during 

an experiment in a particle accelerator. However, this is only pos-

sible when the coupling force between the two particles is low. If 

we consider the question of why a proton, consisting of quarks 

and gluons, is stable – in other words, why matter assumes such 

a bound state -, we are unable to answer it with the mathematical 

OGVJQFU�QH�VJG�3WCPVWO�(KGNF�6JGQT[��CU�VJG�KPVGTCEVKQPU�DGVYGGP�

these particles are too great.

»Wir haben eine Methode entwickelt, mit 
der sich zeigen lässt, dass es sich bei bei-
den Standpunkten – Strings und Teilchen – 
um exakt dasselbe Phänomen handelt«

»We have developed a method which allows us 
to show that both positions – strings and par-
ticles – are exactly the same phenomena«
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How is it possible to imagine more than  

three spatial dimensions? 

Plefka: We view a world that has one time and three spatial di-

mensions. Let us imagine two elementary particles, for example 

quarks, which are connected by a strong force. In our theory, this 

force is mediated via a string which hangs in a higher dimension. 

If I pull the particles apart, it feels like an elastic band that is be-

ing stretched into a higher dimension. In this case, duality means 

that every elementary particle in our world represents the end po-

sition of a string. 

staudacher: Maybe you can imagine the additional dimensions as 

a type of shadow play. We see the shadows on the screen, but not 

the hands and the light source that project the image onto the 

screen. We have to use mathematical methods to open up this in-

visible world. 

You mentioned six additional dimensions.  

How is that possible?

staudacher: #�ɺXG�FKOGPUKQPCN�URJGTG�EQWNF�DG�CVVCEJGF�VQ�GCEJ�

RQKPV�QH�C�ɺXG�FKOGPUKQPCN�URCEG��TGUWNVKPI�KP�VGP�FKOGPUKQPU�KP�

which the String Theory occurs. 

You can also adopt the point of view that strings are one di-

mensional structures which move in time, thus spanning an area. 

That is to say, you can also describe our world in this picture as 

being two dimensional. We can therefore describe the same phys-

ical object in a two, four and ten dimensional language. This 

game of dimensions really enthrals researchers. 

What do you do exactly when you are researching? 

staudacher: (laughs and gestures to the board full of formulas 

DGJKPF�JKO��4GUGCTEJ�KP�VJG�ɺGNF�QH�VJGQTGVKECN�RJ[UKEU�KU�UVKNN�C�

domain with primarily analytical goals. Most of the work takes 

place with a pencil and paper or on the good old board. It is im-

portant to discuss issues with others in order to get new ideas. 

+FGCNN[��VJGTG�UJQWNF�DG�UWɼEKGPV�VKOG�CPF�CU�HGY�FKUVTCEVKQPU�CU�

possible.

»Die Stringtheorie führt  
FKG��ITCXKVCVKXG�-TCǎ� 
OKV�FGP��CPFGTGP�0CVWTMTÀǎGP�
 zusammen«

�6JG�5VTKPI�6JGQT[�WPKɺGU�
 gravitational force and  
the other natural forces«


