Zeitschrift: Helvetica Physica Acta

Band: 59 (1986)

Heft: 5

Artikel: How can one calculate scattering length in lattice QCD?
Autor: Luscher, M.

DOl: https://doi.org/10.5169/seals-115766

Nutzungsbedingungen

Die ETH-Bibliothek ist die Anbieterin der digitalisierten Zeitschriften auf E-Periodica. Sie besitzt keine
Urheberrechte an den Zeitschriften und ist nicht verantwortlich fur deren Inhalte. Die Rechte liegen in
der Regel bei den Herausgebern beziehungsweise den externen Rechteinhabern. Das Veroffentlichen
von Bildern in Print- und Online-Publikationen sowie auf Social Media-Kanalen oder Webseiten ist nur
mit vorheriger Genehmigung der Rechteinhaber erlaubt. Mehr erfahren

Conditions d'utilisation

L'ETH Library est le fournisseur des revues numérisées. Elle ne détient aucun droit d'auteur sur les
revues et n'est pas responsable de leur contenu. En regle générale, les droits sont détenus par les
éditeurs ou les détenteurs de droits externes. La reproduction d'images dans des publications
imprimées ou en ligne ainsi que sur des canaux de médias sociaux ou des sites web n'est autorisée
gu'avec l'accord préalable des détenteurs des droits. En savoir plus

Terms of use

The ETH Library is the provider of the digitised journals. It does not own any copyrights to the journals
and is not responsible for their content. The rights usually lie with the publishers or the external rights
holders. Publishing images in print and online publications, as well as on social media channels or
websites, is only permitted with the prior consent of the rights holders. Find out more

Download PDF: 10.12.2025

ETH-Bibliothek Zurich, E-Periodica, https://www.e-periodica.ch


https://doi.org/10.5169/seals-115766
https://www.e-periodica.ch/digbib/terms?lang=de
https://www.e-periodica.ch/digbib/terms?lang=fr
https://www.e-periodica.ch/digbib/terms?lang=en

Helvetica Physica Acta 0018/0238/86/050844-014$1.50+0.20/0
Vol. 59, 1986 844 © 1986 Birkhduser Verlag, Basel

HOW CAN ONE CALCULATE wnw SCATTERING LENGTHS IN LATTICE QCD ?

M. Liischer, Deutsches Elektronen-Synchrotron DESY, Hamburg

Summary

Numerical simulations of lattice QCD can only be done on small lattices
with linear extents L not much larger than (say) 10 fermi. In such small
volumes, scattering amplitudes cannot be straightforwardly calculated, because
the relevant cuts in the camplex energy place of the appropriate 4-point func-
tion are absent. It is, however, possible to get a hold of the S-matrix at low
energies by noting that two particles in a small box with periodic boundary
conditions settle in discrete, well separated energy eigenstates, which can be
considered stationary scattering states. The corresponding energy values can
be expressed in a universal manner through the scattering amplitude so that
their calculation in lattice QCD yields information about =m, 7N, etc. scat-
tering. In particular, a parameterfree determination of the wrm scattering
lengths appears feasible along these lines as soon as the masses of the stable
hadrons become calculable with a numerical accuracy s10%.

The fundamental relation between scattering amplitudes and energy values
at finite L alluded to above will be derived and discussed in great detail
in a forthcoming publication entitled "Volume Dependence of the Energy Spec-
trum in Massive Quantum Field Theories, Part I : Stable Particles States, and
Part II : Scattering States".
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