
ICANS XX, 
20th meeting on Collaboration of Advanced Neutron Sources

March 4 – 9, 2012 
Bariloche, Argentina

Guide- and instrument simulations for the European Spallation Source

K. Lefmann1,2, J.O. Birk1,2, H.N. Bordallo1,2, H. Carlsen1,2, M. Christensen11,2, N.B. 
Christensen6,2, L. Cussen3,4, P.P. Deen5, K. Habicht3,4, B.R. Hansen6,2, U.B. Hansen1,2, P. 

Henry5, S.L. Holm1,2, L. Høpfner1,2, H. Jacobsen1,2, J. Jacobsen1,2, K.H. Klenø1,2, E.B. 
Knudsen6,2, K. Lieutenant3,4, L. von Moos7,2 ,8,9Ch. Niedermayer, E. Oksanen5, N. 

Rasmussen1,2, H.M. Rønnow10,9, M. Sales1,2,3,4, A. Vickery1,2, H. Wacklin5, P.K. Willendrup6,2, 
C. Zendler3,4, and K.H. Andersen5

1Nanoscience Center, Niels Bohr Institute, University of Copenhagen, Denmark 
2ESS Design Update Program, Denmark

3Hahn-Meitner Campus, Helmholtz Center Berlin, Germany
4ESS Design Update Program, Germany

5European Spallation Source, ESS A/B, Sweden
6Institute of Physics, Technical University of Denmark. Lyngby, Denmark

7Institute of Energy Conversion, Technical University of Denmark, Risø, Denmark
8Laboratory of Neutron Scattering, Paul Scherrer Institute, Switzerland

9 ESS Design Update Program, Switzerland
10Laboratory of Quantum Magnetism, University of Lausanne, Switzerland

11iNano, Institute of Chemistry, University of Aarhus, Denmark

lefmann@fys.ku.dk

Abstract

The European Spallation Source (ESS) will be the first long-pulsed spallation source to be 
built. Therefore, a large design work lies ahead by investigating concepts and optimizing 
parameters for instruments for a long-pulsed source. One early insight is that many of the  
instrument models investigated will  be very long, in excess of 100 meters,  in order to 
obtain  sufficient  resolution.  This  calls  for  investigations  of  neutron  guide  systems  to 
optimize neutron transport over long distances. We here present the status of the ongoing 
extensive simulation efforts related to ESS guides and instruments. In particular, we show 
how simulations  of  simple  instrument  models  have  helped optimizing  the  source  time 
structure.  We  show  selected  examples  from  particular  instrument  models,  including 
spectrometers and diffractometers. Our simulation results comprise flux and beam profiles 
at the sample position as well as complete simulated experimental data. Finally, we argue 
from simulation results that transport of both cold and thermal neutrons is efficient over 
very long distances by use of parabolic or elliptical guides.


