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. MI RF System JC
Project X
AT & Specifications bl

Parameter Value _ units

Frequency 52.811-53.104 MHz
Max. Acceleration Rate 240 GeV/sec
Frequency slew rate 1.6 MHz/sec
Acceleration Voltage 2.7 MV
Beam Power 6.2 MW
Average Beam Power 3.0 MW
Peak Voltage 4.7 MV
Average Beam Current 2.3 A
Fundamental rf Current 3.7-4.1 A
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: 6 GeV Injection e
Project X
A Frequency L. 3

To Operate the Main Injector at the Kinetic Energy
of 6 GeV, an Injection Frequency of

h2.617 MHz

would be required.

This gives a Required Tuning Range of 487 kHz
For 6 GeV to 120 GeV Operation.

The Optimal Design for the new cavity would be
1 MHz of Tuning Range.
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_ Cavity L,
Project X Parameters W

Joe Dey
8/31/10
Project X
New Cavity Design
Harmonic Number 588
Frequency| 52.617-53.104 MHz
Acceleration Ramp Slope 240 GeV/s
Peak Beam Current 4.51 A
Total Beam Accelerating Power 6.144 MW
Number of Accelerating Cavities 20
Cavity R/Q 50
Q 10000
Maximum Cavity Accelerating Voltage 240 kV/Cavity
Accelerating Voltage Required: Vsingy 2.66 MV
Total Accelerating Voltage Availableg 4.80 MV
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Robinson Stability e

Project X
o at 30 GeV aF

ps = 33.6327 deg

Cavity Power Loss per Cavity = 57.6 kW

Total Apparent Power = 558.417x10° VA . 50.209 degrees
Total Current = 4.65347 A L 50.209 degrees

Percent of Induced Mode Compensated = 26.4 dB = 95.2137 =

Robinson Stable Limit = 4.01439
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Project X

Project X Main Injector 53 MHz Cavity |

Cavity Material: Copper
Ferrite Material: TCI Ceramics AL-0400

Project X

MI Cavity |

he

Quantity 30 A |
32cm OD x 12 cm ID x 1 cm thickness
0.5 cm gamet separation
300 gauss to 2250 gauss to change pr from 2.5 to0 1.2 53.882
Permittivity (€r) of 13.5 R 305 55 .
R 21
N | 4
12 L |
Beam -
v
R 7.62
~r
R2 v
- 137 |
Units: cm
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Project X

Project X Main Injector 53 MHz Cavity I

Cavity Material: Copper

Ferrite Material: TCI Ceramics AL-0400
Quantity 30

32cm OD x 12 cm ID x 1 cm thickness
0.5 cm garnet separation

300 gauss to 2250 gauss to change pr from 2.5to 1.2

Permittivity (&r) of 13.5
R 12
R 18

12

49.5

Project X
MI Cavity li

Beam |

R 7.62 ﬂ_m

\A

Units: cm

he
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: Project X e
Crareef & MI Cavity || aF

Cavity IT Advantages

1. Requires only a Single Vacuum Ceramic. Tuner and Driver
will be at atmospheric pressures for installation and
repairs.

2. Conical Shape gives support to Inner Conductor Lever Arm.
Single Vacuum Ceramic should aid in this also.

3. Larger Tuning Range than Cavity I.
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Power e
e

Project X
A Source

With the initial requirements of 558 kVA of Total
Apparent Power and 4.65 A of current per cavity,
a hew Power Source was looked into.

The new tube would also need to be able to operate
at both 53 MHz and 106 MHz and have plenty of
Plate Dissipation Capabilities.

That tube is the Eimac 8973.
1. Output Power Capabilities Greater than 1 MW.

2. Maximum Operating Frequency of 110 MHz.
3. Plate Dissipation of 1,000 kW.
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. Eimac 8973
P t X T
rojec 4=

Tube Calculations

Vec=22kV  I,=3536A P, = 777.97 kW
Ver = 20KV Tpe=2x0791x1I, = 5594 A P, = 559.4 KW
vRFCGTh =240V IRF =b5594 A Pca‘rh = 6.7 kW

Normalized Fourier Amplitude = 0.791
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Eimac 8973 e
X Power Tetrode '

Received September 2010
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Eimac 8973 r 3

Claleet & Filament Power Supply Q&
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Lambda ESS-20-750 15 kW DC
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Project X FY 2011 JE
Plan E 2

* Cavity
- Build Copper Mockup of 53 MHz cavity
» Look at Higher Order Modes, R/Q, and Coupling Issues
- Continue Simulations and Optimization of Cavity (IT) with SLAC
* Power Amplifier
- Build Eimac 8973 Power Amplifier for Test Stand
* Higher Order Mode Damper

- Investigate RHIC Design of High Pass Filter with Lumped
Elements constructed from Coaxial Line

> Reference Paper - RHIC 28 MHz Accelerating Cavity System,
J. Rose et al, 2001 Particle Accelerator Conference, Chicago

» Do Simulations of Damper
> Realize a Design
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Project X FY 2011 JE
Plan E 2

* Cavity Tuner
- Perpendicularly Biased Garnet Tuner
> Issues; RF Tuner Loses, Cooling, Coupling and Tuning Range
» Simulations of Tuner
> Realize a Design

* Review of Fundamental Cavity in 2011

* Second Harmonic Cavity, 106 MHz
- Start Initial Paper Design
- Cavity Simulations
- Review Design
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