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SNS impedance budget

e Fedotov et al.

September 3, 2002
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Changes in Impedance Budget
A
T,

e [Impedance due to EK was reduced (Davino et al.).
e [Impedance due to RF was measured (Davino et al.):

2.1 Longitudinal resonances are identified.

2.2 Transverse resonance will be damped by glow-bar.
e |Impedance due to BPM'’s was recalculated.

e |Impedance due to Beam-In-Gap (BIG) and Tune-Kicker (TK)
were added to the table.
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Impedance budget:
low frequency approximation (below 10 MHZ)PéSNS
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Z,/n [©] Z - [k€¥m]
Space charge -j196 _](-5.8+0.45) x10°
Extraction kicker” 0.6n+jS0 33+j125°
Injection kicker® =0.5, at w, 17.5 (lowest tune
200 kHz)
RF cavity Resonances: 9 (at resonance)®
(7.48 MHz,Q=136,

4.1€1%(12.24, 54, 5.0)%
(16.88, 71, 8.33); (18.3, 129,
3.943;(20.60, 61, 3.2); (25.50,

38, 3.08); (33.35, 52, 9.5).

Injection foil assembly j0.05’ j4.5
Resistive wall (G+1L)0.71L. atw o (jJ+1)8.5, at w o
Broadband
BPM 4.0 j18
B1G and TK jl.1 j7
Bellows jL.3 j11
Steps j1.9 jl16
Ports j0.49 j4.4
Valves jo.15 j14
Collimator jo.22 j2.0
Total BB i9 360

incoherent and coheent part

° 25 O termination at FEY

measured inside vacoum vessel withoot feed-through

ceramic pipe coated with Q.7 ymof Copper and 0.1 ym of TiM of thickness
all parasitic modes will be iemoved; active feedback

® lesanance is damped with glow-bar at 17.82 MHz, Q=75 [ peak - 3k£¥m for one cavity in first hamonic) BROOKHRAVEN
7 based on MAFIA simolation NATIONAL LABORATORY
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Impedance budget: at 50 MHz
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Z, fri [€2] z, [ KO/m]
Space charge -j196 j(-5.8+0.45)° x10°
Extraction 19.44+j12 12.5 + jlﬁsgl
kicker. 25 £
termination
RF cavity See before ~ g 1©
Injection foil j0.05 ja.s1
assembly
BPM 2+ j3.5 91j16
BIG and TK 0.7+j0"* 5.0+307°
Broadband
Bellows jl1.3 j11
Steps jl1.9 jl6
Poris jo.49 j4.4
Valves jO.15 jl1.4
Collimator jo.22 j2.0
Total BB j4.1 i35

* incaberent and coherent part

¥ measured inside vacuum vessel withont feed-throngh;
" damped resonance [with glow-bars) at 17.82 MHz, =15,

! pogsible higher impedance at res. frequency of abant 170 MHz; can be damped with a lossy matarial
* vesonant trequency aroond 50 MHz,
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Reduction of Extraction Kicker impedance

(Davino et al.) PéSNS
B =
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Re Z transverse

0 2. 107 4. 107 6- 107 8- 107 1- 10®
frequency Hz

Green — old impedance (Feb. 2002)

Blue — reduced impedance due to increased vertical size

Red — additional reduction due to corrected uncoupled contribution
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RF impedance
(D. Davino, H. Hahn and M. Blaskiewicz) P SNS
———————————————————————————————————————————
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1.7- 107 1.75- 107 1.8- 107 1.85. 107 1.9- 107
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1. Transverse resonance is significantly reduced by placing
four 40Wcarborundum rods (glow-bars) on top and and bottom
of each gap (resonance is damped by factor of 2; undamped res. is shown in Fig.).

2. Major longitudinal resonances: (f=7.48 MHz, Q=136, 4.1W),
(12.24, 54, 5.0), (16.88, 71, 8.33), (18.33, 129, 3.94), (20.6, 61,3.2),
(25.5, 38, 3.08), (33.35, 52, 9.5) — high order modes.
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Total modeled contribution to Re(Z_transverse):

Resistive wall, Ext.Kick. & BPM'’s {K Om/meterﬁgSNS
_RESISRIVE WAT, AL IVMR. & BEIVE S VTR
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Horizontal (RW, RF & BPM) Vertical (RW, EK & BPM)
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