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Outlook

* Consideration of beam parameters before
RFQ.

 Beam simulations in RFQ.

* Consideration of beam parameters after
RFQ.
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(d) A beam current of 16 mA.
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Normalized RMS emittance

Emittance versus Beam Current
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Entrance of RFO

JEE———
———

1= 480 A
2= 650 A

Type Energy
Time 2.791e-007 s

Type Energy
Time 2.781e-007 s

Normalized rms emittance 0.34 1 mm
mrad based on measurements from

February 20, 2009
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No more simulations

since then.




RFQ input beam parameters.
How do they affect RFQ output beam parameters?

Input beam parameter assumption: at the entrance of RFQ beam diameter 8
mm to get through RFQ end wall without losses; €.« norm = 0.34 mm-mrad;

variable divergence - from almost parallel to strongly focused, current = 10 mA.
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ENAL protondriver, RFQ a=0.5 May 25,2010,06
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dramatically.
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Transmision, emittance growth and Twiss parameters vs input a.
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Output beam parameters vs input beam emittance.

Input beam has matched Twiss parameters, but different emittances.

Normalized rms emittance of output beam,
mm-mrad
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Output beam parameters with mismatched beam (0=0.5)
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Back to WS measurements after RFQ.
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Theoretically data from three WS at
three positions define beam para-

meters in unique way. But the method
IS extremely inaccurate without waist
(crossover) of a beam between WS.

TRACK simulation with beam
normalized rms emitance from
RFQ of 0.255 mm mrad (design
value). Big dots — wire scanner
positions and measurements.

Simulation with normalized rms
emittance increased up to 0.37
mm mrad. Beam phase ellipses
orientation is nominal. There
are 3% losses in the beam pipe
of 1.74 mm radius.
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Kinda conclusion.

* After RFQ we have bigger emittance then we would like to.

» Two factors can increase output emittance — bigger input emittance
and mismatching (small beam current is assumed).

* Apparently we have a bigger emittance because of a combination of
the two (and may be misalignment).

» Manipulations with input beam parameters don’t change output Twiss
parameters much, so they can be considered more or less fixed for
given RFQ’s operating mode.

* We can (and we should ) make better matching. But if we want to work
with higher current, we would still have a bigger emittance because of
the IS.
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Cooling_v 1, 5/25/2010
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