
Meeting on HINS 

Beam Dynamics & Diagnostics 
	Location:
	Fermilab, Batavia, IL

	Time:
	Friday, March 13, 2009; 9:00 AM – 4:30 PM

	Room:
	Wilson Hall, 1st floor, 1 North


Schedule

	Time
	Presentation, Activity
	Speaker

	09:00 – 09:15
	Welcome
	M. Wendt, G. Apollinari

	09:15 – 09:35
	Introduction to Project X
	S. Nagaitsev

	09:35 – 10:00
	Overview and Status of HINS, discussion
	G. Apollinari

	10:00 – 10:25
	HINS/PD/PrX Beam Dynamics Simulations & Issues, discussion
	J.-P. Carneiro

	10:25 – 10:45
	HINS Simulations on Beam Jitter and Tolerances, discussion 
	B. Mustapha

	10:45 – 11:15
	Break
	

	11:15 – 11:45
	HINS p-Source & LEBT Beam Studies, discussion
	W.-M. Tam

	11:45 – 12:30
	HINS MEBT Beam Diagnostics: Plans & Issues, discussion
	V. Scarpine

	12:30 – 13:30
	Lunch
	

	13:30 – 14:15
	CERN LINAC4 & 3 MeV Test Stand:
Overview, Beam Dynamics & Diagnostics Issues, discussion
	A. Lombardi

	14:15 – 15:00
	SNS Linac MEBT Beam Dynamics:

Simulations vs. Measurements, Commissioning & Operation Experience, Lessons Learned, discussion
	S. Aleksandrov

	15:00 – 15:30
	Break
	

	15:30 – 16:30
	Discussion
	

	16:30
	Adjourn
	


The meeting is focused, but not limited to beam dynamics and diagnostics issues on the HINS MEBT section. We have planned for sufficient discussion time during or following each presentation, and a dedicated discussion round at the end of the meeting. Simulations, operational experience and beam studies of our two colleagues from CERN and SNS will help us to improve and optimize our MEBT layout, making the best choice for type and location of beam instruments.

Observations

For most of the time we were able to meet the above schedule, the attendance was in the range 10-20 colleagues.  During the presentations we had some very important, sometimes almost too exciting discussions.  Without exaggeration, I had the impression that every participant learned in this workshop, and that this event was beneficial for everyone, particular the HINS project.

Let me summarize a few personal observations which I remember from our discussion:

· The focus of the workshop was on the MEBT beam dynamics and related diagnostics, but we also had vital discussions on the HINS RT section with its unique solenoidal focusing scheme.
· There were disagreements about the behavior of the beam emittance. This might be related to a different definition of the beam emittance, e.g. a general 6-D phase-space volume vs. the definition of a “statistical” beam emittance, as generated by some of the tracking codes.
· We had some discussions on “how much emittance increase” is acceptable, as well as about the initial beam emittance at the gun. Tracking simulations show the increase is higher at Project X (~60 %), compared to LINAC4 (~30 %), but we compared different beam energy range, and different beam intensities.

·  The presentation on HINS jitter and tolerance simulations was one of the hottest discussed topics in the workshop. The presented layout of correction and monitoring elements was not welcomed by many colleagues. Sasha had a very pragmatic approach: Install as many correctors as possible, and use many BLMs to minimize the losses empirically by the shift crew. Several colleagues preferred a uniform distribution of correction and monitoring elements along the beam-line. The presented magnet tolerance and BPM resolution requirements seemed to be very challenging, if not impossible to some colleagues. However, I think Brahim made a very important, excellent presentation of the optimization efforts, using tracking simulations. 
· Sasha pointed in his presentation on the large discrepancies between tracking simulations, and real-world beam measurements at the SNS linac. In his mind, there is never enough beam instrumentation in the beam-line. He also explained the importance of beam scrapers in the MEBT, and the related measurements with a pencil beam.

· Alessandra convinced most colleagues on the need of a spectrometer included in a temporary diagnostics beam-line. She explained the very systematic approach of lattice and diagnostics developments for the CERN LINAC4. In LINAC4 a scraped pencil beam is also foreseen to be used for machine commissioning. She agreed there might be a lack of permanent beam diagnostics in the LINAC 4 layout, in particular missing BPMs, which are also required as beam phase pickups.
· The HINS beam chopper has substantial higher technical demands, compared with those for SNS and LINAC4. SNS uses a two stage chopping scheme, a pre-chopper in the LEBT for a crude pulse forming, and a post-chopper in the MEBT to improve the pulse edges. LINAC4 gives substantial more physical space for the MEBT chopper and a separate beam dump downstream.

· The SNS and the LINAC 4 MEBT gives more space for beam diagnostics (compared with HINS), which is nevertheless squeezed between the optical elements. Their MEBT sections are almost twice as long as the HINS MEBT. Vic presented his ideas to include extra space for beam diagnostics in the HINS MEBT.
· The MEBT section is the dominant source of beam losses, which might be observed downstream. Careful matching of the beam from the RFQ to the chopper, and the chopper to the next accelerating section is extremely important. Therefore a sufficient beam instrumentation suite is mandatory (Sasha).
· The HINS solenoidal focusing scheme gives an additional, very challenging aspect, as of the coupling of the transverse planes. This fact became more and more obvious during the meeting, also with the presentation of Wai-Ming.  

Manfred

