Meeting Notes : RF effects for beam dynamics

------------------------------------------------------------------------------------------------------------

January 27 -04  : 
Single  Sided Coupler in L0-1
Attendees: Limborg, Cecile; Dowell, David H.; Schmerge, John; Boyce, Richard F.; Li, Zenghai; Bentson, Lynn D.; Gierman, Stephen
Agenda:  

1- Tolerances for head-tail [C.Limborg]

2- Computation with S3P for single sided geometry [Zenghai Li]
Meeting notes:

-  Conclusion  and comments on beams dynamics [C.Limborg]:

for a 10ps, 120 (rad is the maximum tolerable kick at the entrance of L0-1 due to wakefield. If we were to ignore wakefields that tolerance would be closer to 400 (rad.
- Even if the nominal design is based on a 10 ps bunch, computations should be made for a 20 ps bunch ( maximum value for additional tuning)

- Maybe it would be worthwhile finding documentation showing in which conditions (of field gradient, temperature …) the reduction of the amplitude term from 10% down to 0.1% was observed after offsetting the input coupler cell 
- For a structure in which the input cell has been offset, the phase term dominates the head-tail kick for operation off-crest by more than 20 degrees; it peaks at ~300 micro.rad when phase of accelerating section is close to zero crossing
- Analytical formula does not take into account the phase slippage (of about 4 degrees for the GTF section run at 8.5 MV/m  [J.Schmerge])

-Conclusion and comments on numerical computations [ Zenghai Li ]:

for a 20ps long bunch , the variation in ((()( is  

 
.005 for the dipole 

0.0015 /mm for the quadrupole

those numbers translate in kick (at 5MeV or ( ~10)


500 (rad for the dipole


150 (rad/mm for the quadrupole

The dipole moment is too large w.r.t tolerances imposed by beam dynamics.
This justifies the need for including a dual feed coupler.
What is the tolerance for head-tail quadrupole mode ? The dual coupler will double the present value of 150 (rad/mm to 300 (rad/mm. Will it be tolerable?
Action 1: Check beam size at L0-1 entrance


     Find tolerance on head-tail quadrupole moment

     Do we need symmetrized output coupler? Do we need input coupler symmetrized for entrance of L0-2?
Action 2: A- Computation with symmetrization of coupling port (from present geometry)


     B- Make holes smaller 

                 How much ellipticity of that input cell would be required to suppress the quadrupole mode? (this is not a priority question at this point)
Action 3: Define tolerances on coupling holes dimensions and alignment

    What are the tolerances are for the X-Band structure and what were the beam dynamics criteria to specify those tolerances?


J.Schmerge has already studied some of those aspects, and might report on them in one of the coming meetings.

Other topics discussed: 


Dual feed for the gun (tolerances and alignment of coupling holes)

Defining accurate dimensions of cells (and also as a function of temperature)

Study effects of high order modes on beam dynamics from multiple ports (laser ports , RF probe ports)

Wakefield at irises


Study of RF wave shaping with volume shaping for next generation gun 
Next meeting : when progress has been made on one of those three action points
