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1.0  Background
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r a single resonance?
2.0  A Case Study

Question: what’s the betatron spectrum for a particle nea
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.x 2νy+ 8=
FIGURE 1. Simulation and Data Analysis of ν
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2 channels) and the 
solution from the FFT:

n.
• Validate the turn-by-turn BPM data acquisition system (
interpolation techniques required to obtain sufficient re

TABLE 1. Optics Model Calibratio
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g at Injection.
FIGURE 2. Measurement and Signal Processin
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g (LEAR).
FIGURE 3. The Low Energy Antiproton Rin
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ance in LEAR.
FIGURE 4. Correction of the  Resonνx νy+ 5=
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n was made by tilting a 
using a big wrench). 

ion (3.2 mrad).

nce in LEAR.

 onto the orbit.
• Since LEAR did not have skew quadrupoles, correctio
normal quadrupole at the proper location (in 3 steps, 

• However, roll errors could not account for the correct

FIGURE 5. Source of the  Resona

• So, instead, the dominant sextupoles (2) were moved

νx νy+ 5=
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 for LEAR.x 7=
FIGURE 6. Study of the Extraction Resonance 3ν
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slow extraction (1-4 

),

iving the other terms).
Note, control of the  resonance used for the ultra

hrs) was done by:

• first zeroing it (by accelerating through the resonance

• and then incrementing it to design values (without dr

3νx 7=
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ion for LEAR:
.y 8=
FIGURE 7. Simulation of the Ultraslow Extract
with- and without Correction of νx 2ν+
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Eventually:
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cent RHIC proton run:

.
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Preliminary analysis of turn-by-turn BPM data from the re

FIGURE 8. FFT of  at Injection
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• Use AC-dipole to drive the beam.

• Implement on-line tools for signal processing.
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FIGURE 9. AC-Dipole Data for 
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1
5
9

86
04
18
2

.00 νy 0.73101=,
Peak

0 -0.00001 5.923e-01
1 0.38201 4.038e-02 2 0 0.0000
2 0.00465 3.057e-02 0 0 0.0046
3 0.00109 1.711e-02 0 0 0.0010
4 0.00912 9.479e-03 4 -1 -0.023
5 0.42197 8.110e-03 1 1 -0.000
6 0.00680 4.458e-03 4 -1 -0.026
7 0.07302 4.112e-03 3 0 0.0000

TABLE 2. Signal Processing of : 

fx Ax νx νy Δfx

Jx y, νx 0.691=
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erms:

rix” (i.e. Jacobian).

ticity,

a: ,
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omaticity.

hijklp
• Implement on-line tools to control individual driving t

FIGURE 10. The inverted “sextupole response mat
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line.

a realistic lattice.

 advance beat.

sis techniques from 

to the model.

ing the inverted “sextu-
3.0  Comments

• Measurement vs. control.

• Modeling- and signal processing tools need to be on-

• Simulate how to improve the nonlinear dynamics for 

• Optics model calibration: feed-down, beta- and phase

• Injection studies: signal decay.

• AC-Dipole studies: complexity.

• Beam decay: simplicity.

• Estimate the precision of the measurement/data analy
simulations for a realistic lattice.

• Close-the-loop: insert estimated source terms back in

• Control individual driving terms on-line by implement
pole response matrix”.
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