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= 14UD and Linac capability
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One of many Superscience projects

omputer control, DA New VAX emulation server (Nucserver 3)
EPI omputer control: basic hardware
ontrol: software

Upgrade high and low power coaxial cables EUN3

Various Build three 10 kW 150 MHz vesonators
Data acquisition: hardware N1 Vacuum system
quisition: software N1 Facilities and services (main, water) MWS, EU N3
Network infrastructure 14UD Facilty N1
lew radiation pre ction terminals N1 BR

Low level rf control loop 150 MHz EUN3
150 MHz 10 kW rf amplifier AS N3
Interlocks and protection EUN3

Heavy beam enhancer T
Titanium elements for lon pumps
New leak chaser
New '°"?"'"9 system bzsedl"" Scroll pump LS Enhanced accel suppc Alignment laser
Vacuum components storage facility 2 Digftal lathe readout
Portable vacuum turbo station for detectors storage 2 Target making eq
NIM electronics- fix,renew,more cables
DanFysik Upgrade CAD office and capabil CAD Group, |
Improved technical efficiency, supj

Linac enhancement
; ANU NS
New chains, idlers etc Bulld 3 cryogenic controllers U NS
v NMR Drusch N2 s - pilo

Ton up SF6 ~5PSI Hallmark Intrema Measure linac time stru:rure when tuning

thode ion source Build fast Faraday cup and electronics MWS, EU NS
gas S::urce upgrade, m:;e efficient Cs delivery MWS N2 Develop high sensitivity BPM EU. MWS N5

rushless generator at MWS N2 5

Grounding plunger and hook on GC and BoxVolts Cryostats upgrade: new bake-out resistors EU, MWS NS
New cathode power supply for GC and immersion lens ps for Mc
New power supply for Cs reservoir McS
Upgrade safety cage around McS
Upgrade water-cooling circuit and pump L6 New beamlines
Fast gas nitroge cooling system for Cs oven McS and GC 10 Faraday cups ansd 2 BPMs NEC N6
Ar storage system for reactive source samples
Replenish stock of isotopic materials for user experiments
Commissioning fast acting SF6 valves ~8 Line -1
Implementation two RGA stations 2 A N
Implement oxygen depeletion monitor system éRIB Lined MWS N6
Commissioning terminal voltage stabilization system Upgrade Line 7 Super-e MWS N6
New steerer power supplies (16 each) Hyperfine
New beam line valves LE, McS, GC PAC
Build 10 24 Vdc valves controllers 2 Fus-Fis
Build 16 turbo controllers Wider cap
Build ion beam diagnostic box
Build LE beam emittance measurement jig
Upgrade 14UD Controle Console
Upgrade clutch system for shorting rods
Eight new accelerator posts N lon source SNICS body NEC
Re-stock of tube, column HV resistors A i 4 Fast switching 2 TREKs TREK N4
New LE, Tank and HE Faraday cups N 2 Einzel lens NEC N4
Terminal Faraday cup and automatic scale pA Off-axis cups etc Cups NEC N4
New computer controlled HE object 4-jaw and two 2-jaw image sINEC Vacuum box ANU N4
Spare supressor/charging system power supplies Glassma Analyzing magnet opening ANU N4

Better time resolution, higher energy from linac, easier operation

AMS Enhancements

Ms on all t es, HE
Reliable operation, better beam intensity, diagnostics, higher energy Deflectors TREK
Current integrators NEC SYS
Beam pulsing enhance Slow chopper p/s from 1:2 AppPulPow Automatic computer control system and electronics EU, ANU N4
Switching mode power supply Enhanced AMS efficiency, caj

Bo0nBtors an e tor 1B 1
Choppev # MWS N3 new RIEXcspebiiy,
813

B2

New vacuum system and rf diagnostics

Phase detector or new 4 slits

New solenoid 7T (also is spare for Line B) PRICE NEGOTIA

R R Deve:opmenl of new beams
9.376 MHz 1f control loop 3 Dedicated RIB capability

37.5 MHz rf control loop D pp
o8 ati 1 coech toh Improved efficiency for solenoid applications, reserve solenoid

Saw tooth generator- pilot proje




Motivation

Slit controller

Corona Probe controller
= Replace old system

= Beam energy stability better than 10-°
= Beam position stability

= Beam time focus stability when injecting into
LINAC or conducting TOF experiment



ANU 14UD Performance with old system
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t Pos; (L0003 Options
* Rear USE
Port
Auto Detec

Printer
Setup

GPIE
Setup
Set Date
and Tirne

Error Llj-;

CH1 200mYB CH2 S00mY M 10.0ms CHT /7 16.1m
16-Feb—11 10:03 <10Hz

=Raw signal on CPO, 16 uV/V

CPOs calibration

=115 VAC at 50 Hz is applied
to the terminal

*Challenge: to deliver CPO signal
noise-free to Control Room

M Pos; 0,000s Options
* Rear USE
Fn

OPTION: increase
\/ diameter of CPO

Errar Log

CH1 2.00mYEy CH2 S00mY M 10.0ms CH1 7 16 1mY
16-Feb-11 10:10 <10Hz

=CPO signal after pre-amp, 70 uV/V



Beam position stability

LEVEL 5 PLAN

lon source (L5) moves
e T s up to 1.5 mm in relation
LEVEL 4 PLAN
to 14UD tank due to
accelerator tower
temperature gradient

AMS
DETECTION
SYSTEM

SUPERCONDUCTING
ELECTRON

SPECTROMETER ENGE

SPECTROMETER

180 ACHROMAT

CAESAR GAMMA-RAY ARRAY

FISSION
SPECTROMETER

SOLITAIRE
MEGHA CHARGED
PARTICLE ARRAY
SUPERCONDUCTING
LINCARACCELERATOR HELIUM REFRIGERATOR

90 ACHROMAT

Automated tuning of the beam transport. Compensation
of daily ion source displacement



Limitation to time focus: formation longitudinal

phase space behind the 15" stripper
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- Commercial control systems

= New Terminal Potential Stabilisation system TPS 6.0
(NEC) including GVM, Slits and CPO amplifiers and
corona probe controller

Corona Probe Controller A HIGH VOLTAGE
and CPO amplifier

PROBE




ANU

New High Energy remotely operated slits

HE slits-replace with
BDS6 double (4 jaw) slits
SR |

Linac image slits-

NEC BDss SIits replace with BDS8

single (2 jaw) slits

All slits with 24

TA#1 image slits-replace with
BDS8 single (2 jaw) slits
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Beam energy stabilization
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Open loop response

Td = 31 ms

Measurement delay time
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ANU Corona Controller Bode plots

voltage and phase response to frequency
produced by sine wave measurements
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Voltage response with curve fitting
Phase response with curve fitting

Stability requirement: T phase shift < 180°



Pelletron charge transport

Chain 1 Chain 2

1+ L
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* 1

iInductor
e L

H1 S00mY CH1 .~ CH1 500mY

Inductor

Terminal shorted through 1 M(2 resistor



ANU Chain oscillations

rms amplitude, mm
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Chain 3 term suppressor.mpg
Chain 3 twist under tank.mpg
Chain 3 stiff Unit 21.mpg

Chains mechanical modes low frequency
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Magnitude
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o

Chain 1

4
Frequency, Hz

Low frequency band measured with CPO;

0.72 Hz is the chain revolution frequency
due to misalignment between pellets



Chains mechanical modes “high” frequency
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High frequency band measured with inductive pick-offs

9.68 Hz is the pulley revolution frequency and 19.4 Hz is its
2nd harmonic



ANU Mechanical modes simulation

- f=n(c*V)/2le, n=0, 1, 2,..,
where c=(5/p)"*=22.8 m/s,
as S is the tension in the chain,
p =0.99 kg/m 1s mass per unit length,
v=14.5 m/s is the velocity and
[ is the free length of the chain.

The chain tension is 525 N.
This yields with /=2.8 m
f,=2.42,4.84,7.26, 9.68 Hz.

9.68 Hz is nearly equal to the
pulley frequency of 9.75 Hz.




80 CPO
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Sl k O =1.65kV

Terminal voltage
distribution with
optimum control:

Slow
voltage
variation

Number of counts
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Fast variation




Recovery after spark event

GVM error, V
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Slits cross-talk

Slits current for o/L = 0.5
A: no e-suppression B: e-suppression

Gaussian or
"normal”
distribution

fo(x)

Simulation for normal distribution




New Fast Control Loop
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