 Minutes of ESS simulation meeting 9/3-11

KLe, 3/4-11

Participants
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Ken Holst Andersen, Richard Hall-Wilton, Pascale Deen, Marie-Louise Anaheim

Copenhagen: 
Kim Lefmann, Stig Skelboe, Linda Udby, Anette Vickery, Kaspar Hewitt Klenø, 


Jonas Okkels Birk, Pia Jensen, Mads Bertelsen, Morten Sales, Johan Jacobsen

Risø-DTU: 
Erik Bergbäck Knudsen, Britt Rosendahl Hansen

HZB: 

Klaus Lieutenant

ILL: 

(observer: Emmanuel Farhi)

(Excused:, Hanna Wacklin, Carina Höglund, Carsten Cooper-Jensen, Peter Kjær Willendrup, Uwe Filges, Sonja Lindahl Holm, Heloisa Nunes Bordallo, Lars von Moos, Esben Klinkby, Mogens Christensen (obs.), Niels Bech Christensen (obs.))

Agenda

0. Science: Magnetic dynamics

1. Instrumentation: Spectroscopy

2. Report: Simulation optimizations

3. News related to ESS

4. Minutes and the ToDo list

5. Priorities and distribution of future tasks

6. Future meetings

7. Any Other Business

Minutes also contains


Updated ToDo and priority list for the Simulation Group

0. Science: Magnetic Dynamics

Pascale Deen held a presentation on magnetic dynamics in frustrated systems, in particular the classical spin system Gadolinium Galluim Garnet. This excellent presentation was anounced externally and attracted additional 10 scientists and students from the Physics (Niels Bohr) and Chemistry Institutes at Univ. Copenhagen. The full presentation will be present at the home page www.esss.dk 

1. Instrumentation: Spectroscopy

PD presented the her ideas for spectroscopy at ESS and presented a list of 13 impacts fields of spectroscopy within solid state physics and chemistry. The full presentation will be present at the home page www.esss.dk . Below is presented selected main points of the presentation.

For the interpretation of dynamics data, it will be important to combine data analysis with modeling, in particular for the non-specialist users we aim to (and should) attract. The Horace analysis program was emphasized  http://horace.isis.rl.ac.uk . In addition, sample characterization, sample environment, data analysis, and actual theory is deemed important and should be given focus at ESS. 

For the instrumentation choice, we must be able to vary the resolution – in addition the resolution must be Gaussian. For magnetism, it is imperative to add polarization analysis. For single crystals, we will need crystal analyzer spectrometers in addition to chopper spectrometers. It will be important to perform a serious effort to lower background, e.g. from sample environment. We must reduce the number and thickness of Al windows, and amount of material in sample holders. This has been done successfuly at ISIS. 

Action items:

· Place PD presentations on home page

2. Projects

2a. Simulation optimization

EF presented a comprehensive survey of optimization algorithms relevant for Monte Carlo studies. The full presentation will be present at the home page www.esss.dk .

EF started by a warning: The Simplex optimizer presently installed in Mcstas is partly broken and should not be used at present.

In general, we are looking for optimization algorithms that are able to deal with intrinsically noisy data and that can robustly and efficiently optimize many parameters, while being easy to use.

EF benchmarked 17 different methods for each 52 selected problems (cost-function landscapes), having between 1 and 64 parameters. Best for the purpose was the algorithm <lfit ??> <lfit.mccode.org> , which is implemented in MATLAB. An interface between this and McStas is possible but not yet written.

The next step is to investigate the robustness of noise for these optimizers.

KHK suggested to use variance reducing techniques in McStas, e.g. stratified sampling. KL replied that this was once considered in, but the early attempts (component source_optimize) were never finalized.

2b. Simulation optimization

SS presented an example of an optimizer algorithm online. The data set was the two-dimensional “cliff-hanger” problem, by SLH. One method woiuld have been to approximate an analytical function to the data, but in this case this seemed not possible. In stead, a simulated annealing algorithm found the maximum within 3% uncertainy, where the noise level was rather 10-20%. 

EF raised the general problem of the estimating the uncertainty of the parameter. If the model optimization is not performed in terms of chi-square optimization, there is no formalism to perform that estimation. EF spawned the idea of quantifying the noise level and use this for input to the optimizer algorithm.

2c. Simulation optimization

KLi presented the optimization methods presetn in VITESS. One is a gradient method with variable stepsize, which uses a Metropolis algorithm to escape local minima. The other is a swarm algorithm, consisting of random walk of a number of simultaneous search points + an attractive force between them, implemented in VITESS by Phil Bentley. 

The methods presented were used recently to optimize the Odin diffractometer at Kjeller. The optimizations had 6 parameters and took several days of calculation time (Lieutenant et al, J. Phys. Cond. Matt. 17, 5167 (2005)). 

The lessons learned fro this work is that not one algorithm is optimal for all problems. Hence, there cannot be a situation where there is just a single optimization button in a simulation package.

Action items:

· Place EF and KLi presentations on home page

· Investigate how optimizers tolerate noise (EF)

· Consider variance reducing methods for ray-tracing programs (KHK)

3. News related to ESS

SS presented his views on the planning of the ESS-DMSC. For the next two years, 2 persons will be employed as system administrators for the ESS cluster, of approx. 500 cores (upgradable to 1000), while 2 persons will assist SS in analyzing the software situation at the leading facilities worldwide, and the needs of the expected ESS user. This work wil result in a “blueprint” of the ESSDMC activities 2013-2019.

ESS-DMSC just recieved a funding of 12 MDKK (+ 7 MDKK for simulations) from the Danish Ministry for these purposes. 

In particular the data analysis part spawned eager discussions:

· PD pointed out that the analysis software is presently the bottle neck of experiments. Software should take care that the user gets useful information out of the data, in stead of just handing them the complete data set. LU added that this software should be written by dedicated staff, not the instrument scientists, who have other top priorities (hardware).

· KHA asked for a theory/modeling group. SS replied that this is not within the ESS-DMSC budget, but that this possibility is being considered seriously.

· KL mentioned that a task of the ESS-DMSC could be to provide a “3rd instrument responsible” for each instrument, to care for the data analysis and interpretation with the user. This was supported by KHA.

· LU added that it is vital to have a person to act as a link between the software and the novice users. This was generally agreed upon.

· KHA added that the instrument simulation activities belong naturally under ESS-DMSC. This was generally agreed upon.

· EF urged that lessons are learned from software projects at other sources, as one example the understaffed LAMP project at ILL.

· SS reported that ILL will probably soon join the SNS-ISIS analysis software collaboration MANTID. He meant that this could be a general way to keep useful software alive, and to perform necessary new development, and that ESS should join this collaboration. SS will seek 3 MDKK additional funding for two persons to work on MANTID.

SS is about to visit PSI to talk about a using the instrument control software SICS for ESS. Event mode handling would need to be incorporated into SICS to make it useful.

It is not yet clear how data aquisition will be placed in relation to ESS-DMSC.

KHA presented the latest news from ESS:

· The kick-off of the German ESS packages was held in Düsseldorf 11 February. These workpackages contain (in brief): Detectors, Shutters, Target, a test beam line, and a number of instrument designs and simulations (reflectometer, SANS, chopper spectrometer, and extreme environment instrument). The work will be performed by reallocated permanent staff and post docs under recruitment.

· The Danish-Swiss collaboration was kickstarted by a meeting in Copenhagen 10 February and defined 6 possible workpackages covering the common interests. Presenting ESS, KHA will like to be a part of the selection process for these workpackages and hopes for a proposal fairly soon.

· Italy was approached recently. They like to be part of the accelerator, neutron scattering instrument, and components.

· The Czech republic aim to contribute with the construction of one instrument and simulation work and has set aside a long-term funding. The crystal analyzer spectrometer spectrometer could be of interest.

· In the Swedish community, there is interest in the universities Chalmers and Uppsala, who would have interest in reflectometers and powder diffractometers.

· ESS and MAXLAB will have a common PhD in detector developments to create a local activity. 

· Paul Henry begins 14 March at ESS as instrument responsible for powder diffraction. In April, there will be interviews for the SANS position.

· It is a wish from the ESS that each instrument scientist is given a contact person in the simulator group. This list was produced by KHA and Kle 17 March and contained

· Chopper spectrometers: AV, KHK

· Reflectometry: AV

· Imaging: PKW ?

· Powder diffraction: HJ (KLe)

· SANS: KHK

· Protein + single crystal diffractometer: BRH

· Single crystal spectrometer: JOB (KLe)

6 persons from the Danish team, KHK, SLH, MS, JOB, LU, and KL, reported from the visit to J-PARC in connection with the NASCES11 conference.

· The Japanese moderator simulation code PHITS is now able to simulate also guide systems and can thereby calculate guide shieldings. The PHITS developers liketo collaborate with ESS. 

· We had good dicsussions about construction of a RRM powdere diffractometer.

· EF commented that the Japanese moderator system is much better than SNS, having an eye-of-the-needle geometry. KHA replied that this is something we must look at very soon. We will hold a separate meeting on that 19 April in Lund.

Action Items:

· SS to ask for additional funding for persons to participate in MANTID.

· ?? Study the eye-of-the-needle geometry for J-PARC extraction system ??

· Kle to make a list of guide-extraction items to KHA.

· KLi to define geometry and a figure-of-merit for the guide extraction simulations

4. Minutes and the ToDo list

4.1 Approving minutes from 9 February 2011

The minutes have been present at the repository, but has as such not been approved by anyone but Kle and KHA. 

4.2 ToDo list of the ESS simulation group

The ToDo list from the 9/2-2011 minutes was traversed.

· A number of items on the list were finalized since last meeting and were deleted.

· Not all priority items were done, in particular the ones concerned with writing articles and reports...

· Remaining ToDo items are listed at the last pages of these minutes.

5. Priorities and distributions of tasks

From the tasks on the ToDo list, the following items were selected as priorities (mostly unchanged from the February meeting):

1. Finalize the time structure simulations (BRH)
Submit paper on the time structure comparisons (Kle and KHA)
Update one-pagers on the time structure simulations (all)
Write the reports on the instrument simulations (all)

2. Finish Ven paper (Kle, AV, KHA)
Finalize last items on guide comparisons; write up (KHK and KLi)
Bootstrap the public section of the repository (BRH)

6. Future meetings

Meetings of this group will in general be held second Wednesday of each month, alternating between Lund and Copenhagen. However, next two meetings are placed differently:

· 20 April in Lund: Science talk (Paul Henry) + ?? LU ??

· (late) May in Copenhagen: Thermal spectrometer comparison (AV) + Science talk (??) 

In addition, there is a topical meeting on guide extraction systems in Lund 19 April.

The HZB group is growing and all members from here (and all ESS teams from Germany or elsewhere) are welome at these monthly meetings.

7. AoB

(none)

Updated ToDo list for the Simulation Group, 9/3-11

From March 2010:

· 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 follow the outline given by the Reflectometer example.

From November 2010:

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

·  We should in general 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 conclusion section on accelerator parameters, Kle to finalize and submit. One-pagers as URL)

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

From December 2010:

· Finish the time structure simulations, protein crystallography (BRH)

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

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

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

· UF: run MCNPX simulations on background for short instruments

· Kle, SS, and the DK group: decide how the RRM test simulations towards data analysis for the thermal powder diffractometer should proceed.

From January 2011:

· PJ and MB continue the simulations to investigate other moderator shapes, e.g. sawtooth, and to include beam divergence; include realistic reflector behaviour.

· PJ and MB will build a “Farnworth fuser” neutron source with moderator for test purposes.

· PKW and Kle (and EF) consider how this can be incorporated into McStas.

· PKW, KHA, KLi, HNB (+EF): continue the work on source descriptions to reach a common description in both packages; collect data from other sources (HZB, FRM-2, PSI, ...); put source data on repository.

· Kle: Discuss ECNS sattelite proceeding issues with Journal of Neutron Research

From February 2011:

· Resolve origin of stripes in guide transmission divergence plots (KHK)

· Investigate half-ellipse + straight + half-ellipse guide shape (KHK)

· Reproduce the transmittance vs. waviness curve with McStas (KHK)

· Make an overview of ECNS2011 contributions (Kle)

From March 2011:

· Enable the Lund group at the SVN repository (EK)

· Place PD, EF and KLi presentations on home page (BRH)

· Investigate how optimizers tolerate noise (EF)

· Consider variance reducing methods for ray-tracing programs (KHK)

· Seek additional funding for persons to participate in MANTID (SS)

· ?? Study the eye-of-the-needle geometry for J-PARC extraction system ??

· Make a list of guide-extraction items to KHA (KLe)

· Define geometry and a figure-of-merit for the guide extraction simulations (KLi)

From SAC meeting, November 2010:

· Estimate instrument gain factors over J-PARC, SNS, ISIS, ILL

· Compare protein diffractometers with LMX at ISIS

· Compare thermal 180 m powder machine with GEM

· Compare long SANS with existing instruments (D22?)

· Compare backscatter spectrometer to BASIS at SNS (at same resolution)

· Compare TOFTAS to TAS at ESS and at ILL

· Simulate different thermal powder diffractometers + thermal spectrometer designs

· Simulate combination of SANS and cold powder machine

