Specifications for the Numi Single Turn Extraction Kicker

January 4, 2001

The following table lists the agreed specifications for the kicker system. The original intention of copying the same system as for fixed target proton extraction to Tevatron from Main Injector (at MI-52) has required modification because of the change in kick direction, the increased average power and the increased shot life. Most physics specifications from MI Note #258, 1/6/00 D.E.J.

Accelerator Physics Specifications

Kick Angle (120 Gev Protons)
553 µrad, to radial inside of MI, nominal

Magnet Vacuum Flange Location
1.687 m DS of center of Q602 in Main Injector

(Requires moving horizontal Schottky, transverse wideband detector, DCCT and pinger. Above includes transition piece)

Physical and field aperture

33 mm V x 81 mm H elliptical shape, minimum clear aperture 

Field Rise Time (1% to 99%)

1.30 µs maximum (588 – 519 = 69 buckets @ 120 Gev)

Field Flattop time


9.78 µs minimum (6 x 84 + 5 x 3 = 519 buckets @ 120 Gev)

Field Fall time



NA

Flattop during pulse


+/- 1%

Flattop pulse to pulse


+/- 1%

Mechanical Requirements (Derived from Physics Specifications and Other constraints)

Physical beam line space

4.72 m upstream magnet flange to downstream magnet flange

(Does NOT include ion pumps, transition pieces or bellows. Additional 0.44 m are required for transitions and bellows)

Vacuum                                   
 < 10-7 Torr, 6" Conflat flange, install bellows down stream end,

new 300 l/s pump and move existing 300 l/s pump downstream

Copy of MI-52 Kicker Magnet
9510–ME–359987 ( x 2 )

Power Supply Location

MI-60 South Power Supply Room

Water cooling required for magnet
1200 W total (600 W / magnet, 300 W / load)

Electrical Requirements (Derived from Physics Specifications and Other constraints)

Total nominal integrated field

2.24 kG-m ( 2250 A/magnet, 2.0 m magnetic length)

Maximum integrated field (120%)
2.69 kG-m ( 2660 A/magnet, 600 ns propagation time)
(Above integrated field numbers include the 2.6% electric field kick)
Pulse Forming Network Length
10.9 µs minimum (=9.78 µs + 0.60 µs + 0.50 µs )

MI reset to transfer/next MI reset
1.25 seconds/1.83 seconds

Project Management Details

Power Supply Cost (1.1.3.3.3.1.2.2)
245k$

Magnet Cost (1.1.1.3.2.1.1.1.1)
352k$

Scheduled installation 

Need a minimum of 6 weeks from final install to operation

Scheduled completion/operation
Spring 2003/Summer 2003
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