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Integral Optics Test Accelerator (IOTA)

e IOTA Proton/Electron Ring

# ' Nominal p* beam kinetic energy | 2.5 MeV (70 MeV/c mom.) |

- Electrostatic BPMs (position, turn-by-turn)

= Sync. light monitors (position and shape)

QUADS OF A NEW
DESIGN

' Nominal p* beam intensity
| Transverse p* emittance r.ms.
Nominal e- beam energy

Nominal e- beam intensity
Transverse e emittance r.m.s.

e SR damping time

| 8x10°

| 1-2 ym |
| 150 MeV(g=295) or lower ‘

1x107

0.1 um (~2 um atinj)

I Combined dipole and skew correctors Circumference 40m
B Injection bump vertical correctors [ Bending field [ 07T
I sextupole correctors 'Beam pipe aperture ' 50 mm dia.
o Vacuum pump ports ' Maximum b-function (x.y) [12,5m
/ X-correctors in bends ' Momentum compaction |0.02 + 0.1
Betatron tune 13+5
' Natural chromaticity |-5+-10

0.6s (5% 10° tumns)

7o) | o g 'RFV.fq | 10kV, 30 MHz, 4
|H Hl X e Synchrotron tune 0.002 <+ 0.005
A@ wlﬁlk H {HIW %\ e Bunch length, momentum spread | 2cm, 1.4x 104

All pictures are provided by NML at Fermilab!']
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Bunching and Modulation

Bunching Cavi
Incoming Beam unching Cavity

Modulating Cavity
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The IOTA Bunching Cavity
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Drawing of IOTA Buncher!
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PID Loops and Controls Theory

* Proportional, Integral, Derivative
» Used to prevent oscillations in controls systems

 Origin can be traced back to 19" Centaury steam ship

controls®

n
=K *e +Ki*2e.+Kr*(e -e )+ Mo
C n i n n-1

M
n =l
1 J 1 J 1 J

v Y Y~ Y H(‘J
Control Proportional Integral Derivative Initial
Output Term Term Term Output

? Bias f
Term

PID Control Loop Equation?
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System Implementation

ACC-Net

LP-100A RF
Wattmeter

Y

P2-550 PLC

Baud Rate
Convertor > LP-100A RF =
Wattmeter

[N —

- -y - -
- - -

RF Amplifier RF
for 2 MHz Coupler
Cavity ouple
RF
| Coupler
RF Amplifier
for 30 MHz
Cavity e o = o 30MHzRF
Source

Ferrite Loaded Double
Cavity

N

v
STP- STP-
DRV- DRV- |= = =
4850 4850

Position Sensor

Tuning Capacitorand
Stepper Motor for
Electrons

Tuning Capacitorand
Stepper Motor for

Protons

Position Sensor

Overview of PLC based RF Control System

Diagram drawn with Gliffy graphics website
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Old Single Ceramic Break with One Stepper for Testing
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Phase

Steps
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Live Test and Results
Phase of RF Cavity with Untuned PID
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Phase

Steps

Phase of RF Cavity with Tuned PID
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