 Minutes of ESS simulation meeting 26/3-2010

KL, 9/4-2010

Participants
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Kim Lefmann, Kaspar Klenø, Sonja Holm, Morten Sales, Linda Udby

Risø-DTU: 
Peter Willendrup, Erik Knudsen, Lars von Moos

Kjeller: 
Klaus Lieutenant

PSI: 

Uwe Filges

1. The situation

· ESS update phase

· Simulations with accelerator/target/moderator groups

· The instrument palette

· The suggested iteration loop

2. Status of simulations etc.

· Guides and hot spot (Kaspar)

· Instruments (all)

· Related impressions from ICANS/NOP

3. Documentation

· Litterature + Ven paper

· Overview paper (excecutive summary)

· 1-pagers per instrument

· Simulation reports

4. Work plan

· Funding

· SAC meeting 2+3 June

· Other meetings

· Our workplan

· Collaboration

0. The team

Uwe Filges (UF) has offered to assist the ESS simulation team, in agreement with his management at PSI. We fully welcome Uwe, who has a strong background in target/moderator and instrument simulations.

1. The situation

The non-locals (UF and KLi) were updated on the status of the ESS update phase, in particular the simulation activities and its overlap with the simulations in the accelerator/target/moderator groups.

The palette of 10 generic instruments was presented (see item 2), and the suggested iteration loop with the target/moderator designers was discussed. It was felt that the simulators should process without waiting for the moderator results, to include these results when they appear. Hence, we should either process with the December 2000 moderator with a flat distribution over a 12x12 cm2 area, or a smaller moderator with a 3x3 cm2 hot spot, where the intensity is a factor 2 higher, according to the Japanese presentation at ICANS.

2. Status of simulations etc.

At ICANS and NOP2010, the group recieved a number of important inputs:

· (as mentioned earlier) A Japanese group has designed a moderator with a hot spot of about 3 cm size with 2-3 times the average brilliance.

· KK was presented for the new Mirrortron design of a “linear double chopper”, which can be used even at very high and broad guides at frequencies up to 60 Hz. This may prove useful for frame overlap choppers in broad elliptical guides.

· For short guides, a combination of elliptical and parabolic guides may perform better than a simple elliptical guide.

· Peter Böni has presented the idea that the line-of-sight problem for long elliptical guides is non-existent. Preliminary FLUKA simulations showed a 100 times increase of background for a guide of only 50 meters, but he believes this can be strongly reduced by better shielding in the vicinity of the guide exit.

· KK presented the effect of gravitation on very long elliptical guides (200 m and above). It seems that a bending of the guide along the parabolic free-flight trajectory can both eliminate line-of-sight and optimize the elliptical performance. For guides below 200 m, an over-bending can eliminate line-of-sight without significan beam loss. 

· UF has been simulating beam stop to eliminate line-of-sight for a long elliptical guide. The results are that steel will be too heavy and create much background. More beneficial is a beamtop of H-containing material, after about 5 m, still inside the target shielding. 

In general, it was the feeling that elliptical guide designs are safe for guides of around 100 meters and longer. For guide below 50 meters, line-of-sight should be avoided. In the range 50-100 meters, we need further simulations. Daniela Ene is working on this.

Simulations by UF for short elliptical guide showed that the guide elements need to be positioned for a precision of 10 um over 1 m to focus correctly. We should quantify this for the long ESS guides, e.g. 100 m.


The status of the simulations and documentation of the 10 generic instruments was presented:

	Instrument
	Simulators
	Design 16 Hz 
	McStas model
	Results
	Report 16 Hz
	Design all T, t
	Results all T,t
	Full report

	Cold chopper
	KLe, KK
	OK
	OK
	OK
	Some
	Some
	some
	

	Thermal chopper
	KLe, KK
	OK
	OK
	Some
	
	
	
	

	Backscatter
	KK, KLe
	OK
	OK
	OK
	Some
	Some
	Some
	

	Spin-echo
	EK
	OK
	?
	
	
	
	
	

	Cold powder
	SH, MS, KLi
	OK
	Some
	
	
	
	
	

	Thermal powder 
	SH, MS, KLi
	OK
	OK
	
	
	
	
	

	Small crystal
	PW, EK
	OK
	OK
	OK
	Some
	
	
	

	Protein crystal
	PW, EK
	OK
	Some
	Some
	
	
	
	

	Reflectometer
	LvM, KLi, KLe
	OK
	OK
	Some
	Some
	
	
	

	Bio-SANS
	KK, KLi, KLe
	OK
	OK
	OK
	Some
	
	
	


The design of the reflectometer was discussed. At the Ven workshop, there was a wish to have multiple incident angles for the same instrument. This could be achieved by using an elliptical guide. It was agreed that this idea cannot be pursued now, and we will have to concentrate on simpler designs. Hence, the guide will bend downwards, possibly being elliptical in the horizontal direction.

The figure-of-merit for the SANS simulations was discussed. When the pulse width decreases from 2 ms to 1 ms, the resolution improves inevitably, and hence the fluxes cannot be directly compared. KL was of the opinion that this should be done anyway, since the improved resolution (to first approximation) cannot really be used in the experiments.

KLi suggested that the flux values (probably corrected by the Frascati wavelength quality factors) should be normalized to be 1 for the baseline accelerator parameters (16 Hz, 2 ms). 

We agreed that we should come with a suggestion on Figures of Merit and ask the Ven/Frascati group leaders of their opinion. Klaus provides an initial suggestion for Powder, SANS, and reflectometer, Kim for spectrometers, and Peter for Single crystals.

3. Documentation

KL reminded that all work must be documented to be read by the SAC. It was agreed that each instrument would be documented in a full report (e.g. 10 pages) and on a standardized 1-page sheet for each instrument. 

The reports will all be written in LaTex and will have the standard sections

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

2. Earlier work (both design studies and simulations)

3. Instrument design (including effect of modified pulse parameters)

4. Simulation results (including figure-of-merit)

5. Conclusion (including suggested pulse parameters for this instrument)

The design of the 1-page sheets was agreed upon.

After a long discussion, it was agreed that we would provide prices of the guide systems, since we are the only ones who can do this. PW suggested that we should have a non-disclosure agreement with Swiss Neutronic about use of their price parameters in our simulations. 

4. Work plan

KL informed about the funding plan from the Danish side. All instrument simulation efforts are to be funded this way.

It was agreed that the DK students will take to Kjeller for some days at a time to collaborate with KLi. KLi will join the simulation meetings around once per month. UF will join at larger meetings  approx. Every second month.

As a final remark: We must continue to concentrate upon the task set for us, since this is most important for the ESS design phase.  

