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ABSTRACT

Based on the results simulation results, I would recommend we build the ‘2 cell’ deflector. This is actually a 3 cell structure with length of the two ends cell equal to half the length of the center cell so we’ve termed it a half-full-half geometry.  The power required is about 2.5 MW, the max E-field is 44 MV/m, and there is good mode separation; i.e. there doesn't seem to be any major electrical engineering concerns.  The most important reason for building this structure is that the ‘2 cell’ deflector (with the half-full-half 3 cell geometry) has a substantially reduced offset compared to the full-full-full 3 cell structure.
The analysis in this paper is based on both analytic results and numerical simulations.  I've looked at the particle tracking both analytically (with the TM110 pillbox) and with the fields from a MWS simulation of various RF cavities.  

Report on the 2 Cell Cavity Simulations with the Half – Full – Half Geometry
1.
Introduction

Based on the results simulation results, I would recommend we build the ‘2 cell’ deflector. This is actually a 3 cell structure with length of the two ends cell equal to half the length of the center cell so we’ve termed it a half-full-half geometry.  The power required is about 2.5 MW, the max E-field is 44 MV/m, and there is good mode separation; i.e. there doesn't seem to be any major electrical engineering concerns.  The most important reason for building this structure is that the ‘2 cell’ deflector (with the half-full-half 3 cell geometry) has a substantially reduced offset compared to the full-full-full 3 cell structure.
The analysis in this paper is based on both analytic results and numerical simulations.  I've looked at the particle tracking both analytically (with the TM110 pillbox) and with the fields from a MWS simulation of various RF cavities.  

2. The TM110 pi-mode pillbox cavity simulations 
(using J. Power’s MathCAD tracking code) 
Show that offset has been reduced by ~40% for the half end cell geometry over the full cell geometry.
	Structure
	transverse kick
	long kick
	offset

	full-full:
	4.1mrad
	4.7mrad
	5.4mm

	half-full-half
	4.2mrad
	4.7mrad
	3.1mm
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	Fig. 1.  Longitudinal Dynamics of half – full – half TM110 pillbox cavity
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	Fig. 2. Transverse Dynamics of half – full – half TM110 pillbox cavity


3.
Realistic Cavity Simulations
In this section, I compare the offset for the two different deflecting structures under consideration.   This is done ssing C. Jing's MWS simulation of the cavity and J. Power’s matlab tracking code.  In this case, the offset generated by the 3 cell cavity with short end cells is 15x less than the one generated by the all 3 full-cell structure. 
The better structure termed, ‘3 cell short-full-short’ has full cell length of /2 and short cell length exactly half the length of a full cell or, /4.  Therefore, we can also call this cavity half-full-half.
	Structure
	transverse kick
	long kick
	Offset

	(3 cell) full-full-full
	4.0mrad
	4.0mrad
	8.0 mm

	(3 cell) half-full-half
	4.0 mrad
	4.0mrad
	0.6 mm


The odd transverse focusing that I saw last week, as I suspected, was not real.  It was only occurring due to a mistake in the matlab tracking code.  (I wrote a new tracking code from scratch and have benchmarked it against MAFIA simulations, courtesy of W. Liu, so we can trust the results.)
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Fig. 3. Transverse Dynamics of 2 Cell (half – full – half) MWS Cavity
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Fig. 4. Longitudinal Dynamics of  2 Cell (half – full – half) MWS Cavity
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Fig. 5. Transverse Dynamics of 3 Cell MWS Cavity
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Fig. 6. Longitudinal Dynamics of 3 cell MWS cavity

4.
RF power considerations for 2 cell cavity.
MWS sims are normalized to U=1J.  At this level power and fields are:
· P=0.51 MW

· max E-field is on the iris ~20MV/m 

· max H-field ~20,000 A/m at the outer wall of the half cell.  

The following figures correspond to U=1J.
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	Fig. 7. H field
	Fig.8. E field


· In order to achieve the necessary deflector cavity strength parameter, k = 4 mrad/mm, the we need to increase P=2.44 MW

· max E-field is on the iris ~44MV/m 

· max H-field ~44,000 A/m at the outer wall of the half cell.

· Average Power= 2.44 MW * 6 usec * 5 Hz = 73 watts   

Based on our own experience at AWA and conversation with Valery Dolgashev, we consider this power level to be safe.













