 Minutes of ESS simulation meeting 16/12-2010

KLe and KHA, corrected 11/1-2011

Participants

ESS Science:
Ken Holst Andersen

Copenhagen: 
Kim Lefmann, Kaspar Hewitt Klenø, Jonas Okkels Birk, Morten Sales, 


Sonja Lindahl Holm (observer: Carsten Cooper-Jensen)

Risø-DTU: 
Peter Kjær Willendrup, Britt Rosendahl Hansen, Lars von Moos


(observer: Niels Bech Christensen)

HZB: 

Klaus Lieutenant

(Excused: Stig Skelboe, Anette Vickery, Erik Bergbäck Knudsen, Esben Klinkby, Johan Jacobsen, Heloisa Nunes Bordallo, Uwe Filges. Observers: Mogens Christensen and Emmanuel Farhi)

Agenda

0. Welcome, and the team

1. Reports and meetings

1a. IAEA meeting

1b MANTID meeting

1c The international situation, including Germany

2. Update on simulations for accelerator time structure

3. Priorities and distribution of future tasks

4. Individual topics



4a Guides and waviness



4b Bispectral extraction



4c Instrument background with MCNPX



4d Source brightness



4e Chopper locations

5. Future meetings

6. Any Other Business

Minutes also contains


Updated ToDo List for the Simulation Group

0. Welcome, and the team

Carsten Cooper-Jensen has joined the Copenhagen team until the autumn of 2011. Carsten is an expert in multilayer X-ray optics.

1. Reports from meetings

1.a IAEA moderator meeting

PKW and KHA reported from the IAEA meeting in Vienna on moderators. 

Several groups have succeeded in simulating or implementing “hot spot” effects in directional moderators from either re-entrant holes, grooves, or the “Dubna sawtooth” designs. There is work showing that Si wafers/platelets inserted into the moderator will increase the efficiency further.

The background of the simulation work was discussed. The bottom line is that the real moderator-code experts are based in US and Japan.

The “industry standard” is the 1950'ies US code MCNPX, which however has restricted access. Furthermore, MCNPX does not correctly describe scattering and absorption of thermal neutrons (understood as E < 1 eV). It has been discussed to combine MCNPX with McStas functionality, but this could cause licencing problems.

The Japanese code PHITS is more openly available, but language problems could be an obstacle to collaborative work.  

The choice of moderator material was discussed, in particular since a methane moderator would be almost equivalent to a bi-spectral moderator assembly. The problem is here that the frozen or liquid methane polymerizes and swells, eventually resulting in a mechanical explosion. At ISIS TS1, this is resolved by heating up the moderator to let it “burp” once per day, but at ESS, this would need to happen too often to be practical.

Action items: None

1.b MANTID meeting

PKW reported from a meeting between PKW, SS, and Nick Draper from ISIS about the MANTID project. MANTID is an ISIS/SNS collaboration on standardized TOF analysis software, involving 15 people. KHA added that ILL will most probably not participate in MANTID.

The MANTID project has started with diffraction and will soon evolve to cover spectroscopy, too. It is foreseen that this work will become the future standard. MANTID is interested to collaborate with simulation packages and ESS-DMSC, since

1) processing of virtual data could become a valuable testing platform

2) absorption and multiple scattering corrections are easily performed in ray-tracing

Robert McGreevy mentioned at the meeting the ESS must look into data analysis for wavelength multiplication schemes, since this will be non-trivial due to the different resolutions. KHA added that ESS must decide upon the day-1 suite before 2015, and we need virtual data to be able to decide between e.g. safe and novel designs. It was agreed that it is most desirable that ESS will join the MANTID project. 

Action items: 

· KL will discuss with SS about MANTID financing possibilities from Danish sources. 

· PKW keeps contact to MANTID about interfacing McStas to MANTID.

1.c The international situation, including Germany

KHA reported that ESS has signed an agreement with Germany, with France (CNRS/CEA), and soon contracts with Italy and Czech Republic will be signed. ESS must provide a list of projects so that the countries are able to participate in the Design Update. This will include design, simulation, and evaluation of 20-30 different instruments. 

KHA reported that a meeting between the ESS management and the leaders of the German ESS initiative, Dieter Richter and Sebastian Schmidt, will take place in the beginning of 2011.

Action items: none

2. Update on simulations for accelerator time structure

KHK presented the status on the simulations efforts on time structure. In November, it was decided that the remaining 3 entries (the corner with long pulse, short repetition rate) should be filled into the figure-of-merit table for all 16 instruments. Half of the numbers are supplied, producing no surprises. KHK urged the missing teams to present their numbers.

This work will then be published in NIMA (Nucl. Instr. Meth. Section A). KHA will write a discussion/conclusion section on the accelerator parameters, and KLe will add one example, polish, and submit the text.

Action items:

· All groups to finish the time structure simulations

· KHA to write a conclusion section on accelerator parameters

· KLe to write an example and submit the time structure paper

3. Priorities and distribution of future tasks

KHA discussed the draft of a new list on the instrumentation-related tasks in the design-update phase. It includes many more instruments than the list of 22 presented at our November meeting. The list of 22 represents a guesstimate of the full ESS instrument suite, while the task listing which was presented aims to be a complete list of the instrumentation work which needs to be done in the immediate future. It is thus much larger than the list of 22, and the results of the tasks will feed into the instrument suite. 

For simulation (and other) tasks, we must discuss how the large (total) international manpower is best used. As many European labs like to be involved in the instrument design/simulation work, it is reasonable that 2-3 groups can be working at the same instrument. The role of the ESS DMSC should presumably be at a higher level, including:

· Training in simulation techniques

· Help desk

· Simulations of general interest, like beam extraction, guides

· Development of critical components

· Simulating particular instruments (e.g. advanced TAS-like spectrometers)

· Virtual experiments (samples to be suggested from SAC)

· Development of interface to data analysis software

· Quality assurance of all simulations

This list matches well the project description for the Danish simulation group, submitted to the Danish Science Ministry in September 2010.

Action Items:

· None (yet)

4. Individual topics

This item, not on the original agenda, covers discussions on a number of more detailed simulation issues, related to individual problems.

4a Guides and waviness

Following the November meeting, about 1/3 of the instrument are below 50 meters, and about 1/3 of the instruments will be around 150+6 meters, if 20 Hz is chosen. 1/3 are intermediate length instruments. This guide length should be included in the ongoing guide-length-shape-comparison project. A neutron guide of 300 m should be considered also for the thermal spectrometer and the backscattering instrument. 

The idea of guide bundles should still be considered, in particular for the intermediate length instruments and for test beamlines.

Results of waviness simulations show that this is of surprisingly small importance, even for long guides. It was discussed how waviness is implemented in McStas and VITESS. It should be checked if this is consistent (by producing curves of transmission vs. waviness for fixed length and wavelength).

Action items:

· KHK and KLi: Finalize guide-length-shape comparison project;
compare McStas and VITESS for 100 m elliptical guide

· SLH and KLe: Make prototype of guide bundle; test with cold diffractometer

· AV, KHK, and KLe: study long guides for thermal spectrometer

· KHK and KLi: Finalize waviness studies, compare McStas and VITESS 

4b Bispectral extraction

The effect of a bispectral source should be compared to the single moderators for elliptical guides. We should use both VITESS (much work done already) and McStas. The test set-up is a 20 mm tall water moderator, 20 mm gap, and 150 mm hydrogen moderator with a 20mm bright edge, which is twice as bright as the middle. The mirror geometry needs to be optimised. 

Action Items:

· KLi and DK group optimise the geometry of the supermirror switch

4c Instrument background with MCNPX

We must consider fast-neutron background for the short ESS instruments. Uwe Filges is about to test the background on a SELENE-type reflectometer. This will be a test case for the background.

Action Items:

· UF to run MCNPX simulations on background

4d Source brightness

From the November meeting: “We must compile description s from contacts at the sources and make use of what is already available in McStas and VITESS. KHA will forward data from SNS, ILL, J-PARC, and ISIS TS1. PKW and KLi forward tabelized data on sources to KHA.”

Presently, there seems to be some discrepancy between McStas and VITESS brightnesses.

Action Items:

· We should finalize the source brightness work and clarify discrepancies.

· Create depository of reference brightness curves on www.ess.dk

4e Chopper locations

KHA reported that Fermi choppers possibly can be placed inside the main shielding, i.e. At 3-4 meters. This would make the length of instruments with a first chopper a factor 1.5 to 2 shorter, while still utilizing the full pulse width (going from 150+6 m to 100+4 m or perhaps 75+3 m). It is important that we test RRM vs. non-RRM schemes using close choppers to see what is really best. This includes analyzing virtual data on e.g. a powder diffractometer.

Action Items:

· KL and the group decides how the RRM test simulations should proceed.

5. Future meetings

An ESS user meeting is planned for the day after ECNS, 22-23 July. 23-24 July, there will be a simulation meeting. Both meetings take place at the Charles University in Prague.

Next meetings of this group will be held second Wednesday of each month, alternating between Lund and Copenhagen. Each meeting will contain a progress report and a seminar on a selected topic. Next meetings are:

· 11 january in Copenhagen (Source brilliance, Peter)

· 9 February in Lund (Guide systems, Kaspar)

· 9 March in Copenhagen (topic TBA)

6. AoB

KHA informed that the Design Update Phase is likely to last beyond December 2012, but that the planned day for first ESS neutrons is unchanged.

Updated ToDo list for the Simulation Group

From the March meeting:

· Each instrument would be documented in a full report (e.g. 6-8 pages), to give more information than the one-page standard sheet. Both should appear on the home page. The reports will all be written in LaTex and will have the standard sections

· Introduction (e.g. which type of instrument is simulated)

· Earlier work (both design studies and simulations)

· Instrument design (including effect of modified pulse parameters)

· Simulation results (including figure-of-merit)

· Conclusion (including suggested pulse parameters for this instrument)

From the November meeting:

· We must immediately fill information into the simulation web page (managed by PKW). Wiki lies at www.esss.dk, but perhaps we should have an “outside window”. Downloaded publications should certainly be password protected.

·  We should write papers on what is significant, for now, this includes

· Ven meeting (KLi writes about SANS. KLe will finish thermal spectrometer)

· Time structure (first priority, KHA to write a conclutsion section on accelerator parameters, Kle to write an example and submit. One-pagers as URL)

· Guides (KHK, Kle, KLi, and KHA to define further)

From the December meeting:

· KL will discuss with SS about MANTID financing possibilities from Danish sources. 

· PKW keeps contact to MANTID about interfacing McStas to MANTID

· All groups to finish the time structure simulations

· KHK and KLi: Finalize guide-length-shape comparison project;
produce comparable data for a 100 m long elliptical guide.

· SLH and KLe: Make prototype of guide bundle; test with cold diffractometer

· AV, KHK, and KLe: simulate long guides for thermal spectrometer

· KHK and KLi: Finalize waviness studies, compare McStas and VITESS 

· KLi and DK group: optimise the geometry of the supermirror switch

· UF: run MCNPX simulations on background

· We should finalize the source brightness work and clarify discrepancies + repository.

· Kle, SS, and the DK group: decide how the RRM test simulations should proceed.

