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4 ns, 2 GeV
R 7008 @rABTB e e SLAC R §@DX Geeizd) COL O Run #1000 (145%75 mé& e+l SLAC RFA 3 (TN Coated) COL 09
0.7 - - 0.9 . . : . . ;

TIN Collector1 _ TiN,CoIIector9

* - * *
0sp e > o 0.7 ’”
f¢ *
o4l . ﬁ;‘ 3 | m%
. ¥

. . . n4f
]
'/1 %
01 F & * - 03r

collectar current (na)
collector current (n&)

I-I 1 1 1 1 1 1 1 1 1 I-I ? 1 1 1 1 1 1 1 1
Bun #1000 (14572 m& e+): SLAC BF& 4 (Bare &) COL 07 Run #1000 (1455753 m& e+):  SLAC RFA 4 (Bare &) COL 03
1D T T T T T T T T T ED T T T T T T T T T
‘I Al, Collecior * - -
, Gollector .
* + Py + *
51 3 - 40 % * - . -
. . . * + \‘ *
» * . -
7r . ¢ ! . - 35t N R g
- ‘ -
T . . T + *
S af ., . . . . a0t + \\' QJ .
3 . . ! . L * 3 N
S .o . : S @ ‘ ‘
o * * + * * o
= * * . ‘. * * = 4
[l
o 4r ¢ * . E 2 a0t |
E ! L Yoo E " Al Coll 9
S IR o b it _ 2 | , Collector
-
4 b 1 10F 1
L
1 . 5 .
D 1 1 1 1 | 1 1 | 1 D | 1 | 1 | 1 1 1 1
0 100 200 300 400 500 600 700 oo 900 1000 0 100 200 300 400 a00 600 700 gon 900 1000

Chicane field (Gauss) Chicane field {Gauss)



Cornell University

Laboratory for Elementary-Particle Physics 45 e+ blll’lCh BS, 4-I’lS Sp(lCing, 0. 9 mA/b unCh

3.5 inch cylindrical v.c. 0.025p.e./e* 100% reflectivity & =2.0 E  =310eV I, =144el0 e*/bunch (0.9 mA)

max peak

4 =
4 _
— 45 Gauss n=0.50562 — 845 Gauss n=9.49442
35 ~—— 87 Gauss n=0.977532 —— 888 Gauss n=9.97757
—— 89 Gauss n=1 e —— 890 Gauss n=10
— 9] Gauss n=1.02248 — 892 Gauss n=10.0225
o 3 —— 134 Gauss n=1.50562 - g —— 935 Gauss n=10.5057
= =
= o3
.E 25 E
S s 0
& &
] ]
-2 -
S W 2
Q Q
5 5
E 15 Eis
S S
= =
I 1
0.5 0.5
|
0 o 25 50 75 oo 125 150 175 200 B 0 25 50 75 100 125 150 175 2f|79
Time (ns) Time (ns)

Resonance more clear with cylindrical vacuum chamber.

Slight offset from n=10.
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Cornell University

Azimuthal Distribution on Vacuum Chamber Wall
Laboratory for Elementary-Particle Physics

Compare n = 0.5 withn = 1.0
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Peaks at top and bottom of chamber more spread out on resonance.
Corresponds to bigger effect for collector 1 than collector 9.

The RFA covers +-0.63 radians (+-36 degrees).
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Number of Electrons per Degree
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Compare n = 0.5 withn = 1.0

Angle of Incidence on Vacuum Chamber Wall
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Angles of incidence on wall more glancing on resonance.

Consequences for RFA acceptance. More secondary yield in any case.
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Cornell University Kinetic Energy Distribution on Vacuum Chamber Wall
Compare n=0.5 with n=1.0
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Higher energies on resonance.
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Cornell University POplllatiOn Of SEY Curve
Compare n=0.5 with n=1.0
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Higher yields on resonance.

Higher energies and more grazing angles.
ECLOUD SEY model sets cos®< 0.2 to cos © = 0.2 for yield calculation (78 degrees).
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ECLOUD Magnetic Field Scan
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Thanks to Mauro for these SEY curves.

Since the peak energy is so high, the
resonant enhancement of the energy will
not suffice to produce the reduction in
yield necessary to produce the minima.

1.6
1.4

So I investigated the ECLOUD option to
independently set the yield at low energy.

I scanned through values 0.6, 0.8, 1.0,1.2
and found that a value of 1.0 produces
maxima for Al and minima for TiN most
clearly. Other values may do so as well.

Secondary Electron Yield
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F. Le Pimpec, R. Kirby, F. King and M. Pivi
Nucl. Instr. and Meth. NIM A 551 (2005) 187-199
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Scan over n=1 for Al and TiN with §(0)=1.0
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ECLOUD can produce maxima for Al and minima for TiN

for the same value of the yield at low energy 6(0)=1 .0
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The SEY curve for TiN results in a low yield region being populated

by the resonant energy enhancement.
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Cornell University Scan n=1,2,3,4f01’ Al and TiN With 6(0)=1 .0
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ECLOUD can produce maxima for Al and minima for TiN

for the same value of the yield at low energy 6(0)=1 .0
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Scan n=1,2,3,4 for Al and TiN with §(0)=1.0
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Collectors 1 and 9 show the resonances less clearly.
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The cyclotron resonances provide a means of mapping out
the energy dependence of the secondary yield without

varying the bunch current.

Much work remains to be done.
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