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AGS Parameters

Horiz./Vert. Chrom.-2.5 / 0.05Chromaticity

GeV/c25.5  Extraction Momentum

Horiz./Vert. Tune8.667 / 8.78Working Point

Seconds1.8 – 5.8 Spill Lengths

Seconds4-8/2-6Rep Period/Flattop Length

%97-98Extraction Efficiency

1012 protons/pulse76.0Peak Intensity

UnitsValueParameter



AGS Parameters

9.5 kG1.5 kG80 kV/cmField B/E

18.51.10.43Deflect. [mrad]

13.5 / 15.850.760.051 / 2.54 spaceSeptum w [mm]

41N turns

0.81+1.22 = 2.030.6672.30Length [m]

38.144.4510.0Horiz. Gap [mm] 

19.117.8 (25.4)20.0Vert. Gap [mm]

12.0 – 19.910.519.9 – 12.0βy [m]

19.9 – 12.022.112.0 – 19.9βx [m]

Thick SeptumThin SeptumElect. Septum
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High Intensity Slow 
Extraction

l 70 TP Slow extracted beam observations. Vertical Chromaticity is kept 
positive after transition.  

Early in SEB run.

2 % ineff.

8 % ineff.

Later in SEB run.

2 % ineff.



Longitudinal Phase 
Space Dilution

l A key parameter is peak beam current. 

Bunch Dilution using 
VHF cavity



AGS performance for g-2 
operation

l 6 single bunch transfers from Booster 

l Peak intensity reached: 72 × 1012 ppp

l Bunch area:   3 eVs at injection
10 eVs at extraction 

l Intensity for g-2 ops: 50-60 × 1012 ppp
l Strong space charge effects 

during accumulation in AGS

l 2nd order transition energy jump
limits available momentum aperture.

l Chromatic mismatch at transition
causes emittance dilution

l Dilution needed for beam stability

2 seconds
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Electrostatic Septum
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AGS Modifications
New Coils for AGS Sextupoles: tested to 600 amp dc



AGS Modifications
HORIZONTAL SEXTUPOLE SPECIFICATION DATA SHEET

Input Voltage:                       460 Vrms  3 phase, +10%, -5%, 60 Hz

DC Output Voltage:             -300 V to +300 V Continuously Adjustable

DC Output Current:               600A Continuously Adjustable

Pulse Repetition Frequency:  DC to 10 Hz

Regulation mode:                   Current

Load Current Tracking:          0.01% during flat-top, 0.5% during rise/fall

Zero Current Crossover Distortion: < 0.5%

Load Current Rise Time:        < 20 msec @ 100A

Load Current Settling Time:   < 5 msec

Output Voltage Ripple:         < 0.03%, DC to 10 kHz < 0.3%, 10 kHz to 1MHz

Electrical Load:                      0.34 ohm + 40 mH



AGS Modifications
VERTICAL F7  P. S. SPECIFICATION DATA SHEET

Input Voltage:                        460 Vrms  3 phase, +10%, -5%, 60 Hz

DC Output Voltage:              -40 V to +40 V Continuously Adjustable

DC Output Current:               -500A to +500A Continuously Adjustable

Pulse Repetition Frequency:   DC to 10 Hz

Regulation mode:                   Current

Load Current Tracking:         +/- 0.01% during flat-top, 0.5% during rise/fall

Load Current Rise Time:        < 20 msec @250A

Load Current Settling Time:   < 5 msec

Output Voltage Ripple:           < 0.1%, DC to 10 kHz < 1%, 10 kHz to 1 MHz

Electrical Load:                       0.02 ohm + 3 mH



AGS Modifications



Summary
1. High Intensity Experience at the AGS

2. Longitudinal Phase Space Dilution

3. Collective Effects on Losses and Spill Structure

4. Positive Vertical Chromaticity is Important

5. Positive Horizontal Chromaticity may be Important for  further 
reducing inefficiency

6. RF Phase Displacement using a high frequency RF cavity is 
important for achieving low ripple, high duty factor beam spills

7. Current Mystery: electrostatic septum current related to 
intensity ?


