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The SPS-II Project

Table 1: SPS-II Storage Ring and Booster Ring Parameters
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Parameters Storage ring  Booster ring
Energy 3GeV 3GeV
(Current 300 mA 30 mA
Lattice DTBA FODO
Circumference 327.502m 304.829 m
|RF frequency 119 MHz 119 MHz
Harmonic number 130 121
RF voltage 1.5MV 1.2MV
Emittance €, 0.96 nmrad 5.87 nmrad
Nat. energy spread o 0.077 %o 0.091 %
Nat. chromaticity &, /&, -65.6/ -76.7  -23.63/-10.31
Tune 0. /0y 34.24/ 12.31 14.71/5.61
Momentum compaction @, 3.33x 107* 1.674 x 1073
Nat. bunch length 7.48 mm 23.04 mm
Energy loss per turn U 577keV 750 keV
Full IDs energy loss per turn 693 keV -
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Figure 1: The DTBA cell of SPS-II.
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CaV1tles Capacnty |

1.95 MV/6 =325 kV/caVlty
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( / t Table 2: SPS-II RF Requirements
Bare Rlng i : 2 1 IDs
N 580rke Vit 0 keV/tutn : ' 1270 keV/turn Parameters Storagr ring Booster
: ' L Do : Ty ] 0-IDs 7-IDs 21-IDs ring
E { 4.2 9 Beam current (mA) 300 30
""""""""""""" poosmspes C—— Energy loss (keV/turn) 580 810 1270 750
...... i Total beam power (kW)  174.0 243.0  381.0 22.5
= + h=130 Number of RF cavity 5 5 6 4
= : o, =3.33E-4 |  Voltage/cavity (kV) 300
B : 1 Total RF voltage (MV) 1.5 1.5 1.8 1.2
= : | Over voltage ratio 259  1.85 142 1.7
: b RF acceptance (%) 5.8 4.7 3.7 1.60
i ] Cavity Ry, (MQ) 34
i Cu losses/cavity (kW) 26.5
E Total Cu losses (kW) 1324 1324 1588 105.9
: Total RF power (kW) 3064 3754 5398 128.4
: Power per cavity (kW) 61.3 75.1 90.0 32.1
; l 1 RF coupling (3) 23 2.8 34 1.2
13 3 1 No. of RF station 5 5 6 4
No. of RF transmitter S 5 6 4
" Transmitter power (kW) 120 50
4 cavities 7 cavities

15t construction 5 cavities ‘ Added the 6 cavity when needed ‘

Full IDs the 7t cavity may be added,
need to be decided at the time
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Comparlson of MAX-Lab Type RF CaV1ty (5 cm accelerating gap)

f (MHz)
Q 20000 (19000) 22000 (19000) 22000 (20000)] |
R/Q (Q) 168 136 173
R, (MQ) 3.4(3.2) 3.1 (2.94) 3.8 (3.4)
Cavity diameter (cm) 82.0 82.0 82.0 B
Beam port diameter (cm) 5.0 11.0 5.0 - .
Insertion length (cm) 50.0 49.0 50.0 * /
Cavity voltage (kV) 300 300 300 N -
RF power @300kV (kW)  28.2 30.6 26.5 ——————————— T Tt

RIQ=175 € From, MAX-IV Lab experience, surface roughness

Q =22,000 — design =2 20,000 — scaled and ports on the cavity body will lower these values

Ry, = 3.8 MQ - design = 3.4 MQ) - scaled by roughly 7 %.
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THANK YOU




