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four test cases

“Hofmann Chart” for the SPL with j

i i 0,01

i case 3 i 003

0.8 B SHL case 2 T 0:05
% case 1l - 0,07
J I 0,09

%% 0,11

0,13
0,15
0,17
0,19
0,21
0,23

O :
(@)
1 I L1 1

0.4 E « equipartitioned beam

transv.tune depression

) l 1 1 1 1
0.5 1.0 1.5 2.0 6,/0, .,
emittance ratio=2

Frank Gerigk, CERN PS/RF,  SNS Mini-workshop "SPACE CHARGE & RESONANCES IN LINAC DESIGN", 25/26.06.2001



Full and zero current tune ratios
Gz/Gx,y

tune ratios for case 1 tune ratios for case 2
1_8 T T T T T T T T T 1_8 T T T T T T T T T
full current
1.6 8 1.6 8
1.4 8 1.4 J
Zero current
1.2 + e e e 1.2t full current _
1F . 1—,,,,,,,,,,,,,/'\4——4\,",,, .
08 | i 0.8 zero current |
0.6 8 0.6 8
0.4 1 1 1 1 1 1 1 1 1 0.4 1 1 1 1 1 1 1 1 1
0] 20 40 60 80 100 120 140 160 180 200 0] 20 40 60 80 100 120 140 160 180 200
length [m] length [m]
tune ratios for case 3 tune ratios for SPL lIb
1,8 T T T T T T T T T 1.8 T T T T T T T T T
1.6 . 1.6 .
1.4 8 1.4 8
full current
1.2 . 1.2 .
1r : i 1r full current i
08 + Zero current — 1 0.8 | e o 1
T :\fif—KAvf\¢_&_l_1_&_¢
0.6 8 0.6 zero current |
0-4 1 1 1 1 1 1 1 1 1 04 1 1 1 1 1 1 1 1 1
0] 20 40 60 80 100 120 140 160 180 200 0] 20 40 60 80 100 120 140 160 180 200
length [m] length [m]

Frank Gerigk, CERN PS/RF, SNS Mini-workshop "SPACE CHARGE & RESONANCES IN LINAC DESIGN", 25/26.06.2001



90

80
70
60

50

[deg]

90

80
70
60
50 t
40
30
20
10

[deg]

0

40
30
20
10

Zero current phase advance per

period

zero current phase advance, case 1

longitudinal

n 'f_t‘;~; ds

transverse st /'/\ Ty

0O 20 40 60 80 100 120 140 160 180 200

length [m]
zero current phase advance, case 3

transverse

longitudinal

0O 20 40 60 80 100 120 140 160 180 200

length [m]

[deg]

[deg]

zero current phase advance, case 2

transverse

longitudinal

0O 20 40 60 80 100 120 140 160 180 200

length [m]
zero current phase advance, SPL

transverse

e o A e f‘t\.'\
longitudinal

0 20 40 60 80 100 120 140 160 180 200

length [m]

Frank Gerigk, CERN PS/RF,

SNS Mini-workshop "SPACE CHARGE & RESONANCES IN LINAC DESIGN", 25/26.06.2001



Tune depression
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Anisotropy: €10/€0t
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Fractional normalized emittances
for case 2 and the SPL
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@ Excitation of mismatch modes with
an amplitude of 1.3

Quadrupolar mode

Quadrupolar mode:

High-/Low mode:
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R.m.s. emittances for 30%
guadrupolar mismatch
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Y “Hofmann Chart” for the SPL with
50% higher longitudinal emittance
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R.m.s. emittance evolution
(emittance ratio = 3)
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/0% higher transverse emittance

@ { “Hofmann Chart” for the SPL with j
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@ R.m.s. emittance evolution
(emittance ratio = 1.1)
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What can we learn up to now?
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Which area should be chosen?
(left or right from the instable region)
Which emittance ratio is preferable?
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Max. emittance growth rates for the 3
different emittance ratios when exciting
the 3 mismatch modes
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Max. beam radii for the 3 different
emittance ratios when exciting the 3
mismatch modes
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... yield the smallest beam radii, even in the case of mismatch!

Frank Gerigk, CERN PS/RF, SNS Mini-workshop "SPACE CHARGE & RESONANCES IN LINAC DESIGN", 25/26.06.2001



more conclusions and outlook
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