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Motivation

PAC 99 Kuo et al ,
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Figure 2(b): Vertical orbit at one BPM with the condition
given in Figure 1.
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Measurement system set up

1.10
2.PBPM
3.BPM

l

Position and Temp
1.T.C. or Pt 100.

2.LVDT . Roomtemp
3.Potentional meter. water temp
Fixture
|
L Girder Vibration Shaker
2.Magnet. | e

3.BPM and chamber. Thermal test
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Potentional meter

stroke 10mm
linearity 0.1%
D:Vo=L:Vin

In our case Vin=10V

with 16 bit A/D module

set the input range 1V
adjust the starting 0.5 V

The i1deal resolution is
(Imm/V) *(2V/65536)=30nm

In reality 0.2um is no problem.
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ADAM-401T

AOERA-401 7

|

L[ELEAHE

Figure 3-16 ADAM-IO77 S-chammel Analog Inoput Moadule
Chanmels
- =% differennal, two smgle-ended
Accepis:
= BAillavolt mpants: £1500m % and =5000m W
= %Woltinpats: £1 W 5% and =100
= Current imgpant: £200meA (requines a 125 0 mesistor]
The module forwards the data to the host computer in enginecring units
(mW, W o mA)
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1000m

Connection layout

A/D
module
—— 6 potentional ———
meter
PS10V

256 max

Ring tunnel RS485/

RS232

PC
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LVDT (TESA, Switzerland)
linear variable differential transformer

repeatability (2 S) 0.01um
Hysteresis error (2S) 0.01um

With RS 232 port to PC
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Comparison

Potention meter LVDT

100 USD /each 3000 USD/each

A/D+ PS, <100USD
/each

0.2um <0.1um

No B field interference | B field interference

robust fragile
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Other measurement system

1.Laser interferometer (distance), RS232
2. Tilting sensor (A/D and RS485)
3.Temperature (A/D and RS485)

4. Vibration measurement (Entrx system)




Improvement based on the measurement

1.Requirement

2.Al/1 monitoring system
3.Q magnet and Girder
4.Chamber and BPM
5.Vibration
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Beam Stability Goal at NSRRC

Intensity Monitor, Al/l < 0.1% for about 5 min.
BPM < 1um rms.
PBPM < 1um rms.

Beam size monitor < 1um rms.

Mechanical stability requires about 0.1 um
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1. Al/1 Monitoring System

Vibration
{ Ring
\

hv () ~ Chamber and

\\/ N\
7 /‘ BPM
Al/l monitoring \
system PBPM

Magnet and girder
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lo Monitor physical concept

Pinhole 50um

Source position mrror ® Photo-detector
on PZT

1. Source position change 3um, image position
change 1um, Al/l change 0.1%.

2. The mechanical stability requirement is 0.1 um,
for Al/l variation about 0.01%
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Chamber layout of 1o Monitor
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Before improvement
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2. Deformation of Magnet assembly

1.Magnet
2.Girder
3.Chamber and BPM
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Mechanical interplay on Beam Stability

Chamber BPM Q magnet ——— | Orbit Change

Girder

* * *

MEDSI 02, D.J.Wang
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PBPM Reading

Machine Study

Girder height change versus beam position

lum girder, 20um PBPM
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Different mechanism of magnet motion

1. Pedestal expansion, oo = 11ppm for steel.
2. Girder bending by temperature gradient.
(2m long, 30cm thick, 0.1C. — 1.6um sag.)

3. Chamber expansion out of control.
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Girder height change by air temperature

Before insulation,
0.2C, 2um

After insulation,
0.2C, 0.5 um

Temperature ()

Temperature (1)
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Girder bent by temperature gradient of girder
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1. Do the thermal insulation
2. Reducing the chamber expansion effect.
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3. New BPM Fixture for
Relieving Chamber Expansion

ebpm-fag-ans-6.sat
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Effect of BPM Fixture
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Stability Status of Ring
By EBPM
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Vibration Spectrum of EBPM

EBPM-R4-2X
— EBPM-R4-2Y

E-BEAM Motion Spectra
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Agilent VXI/ Entrx system

" DAQ
g 2 S
- of i
Agilent VXI /
[/ Ent?;(ecnlgmputer
Ground 01 Q2 Multi-channel, real-time, |
simultaneous DATA
acquisition ion system

Remote-Access Control Room
Display Station & Enshare™
Server

Dedicated 100 BaseT
Ethernet Segment

Client Ethernet 10/100 BaseT LAN i

A

A 4

26 - 32



26 - 33



Vertical Vibration Spectrum
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Vertical Vibration Spectrum in Top-Up
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Cursor off

Response of EBPM In Top Up
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R3 BPM5X

1V=1.7mm

10 um @10 Hz

R3 BPM5Y

1V=1.5mm
15um @10Hz
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Summary of Improvement

Monitoring system
Girder height change
Girder temperature
gradient

Chamber deformation

. Vibration Suppression

Independent mirror
manipulator

Insulation, A/C
Improvement

Insulation

New BPM Fixture

Composite material

Double stage spring
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Conclusion

e On-line measurement shows us the direction to do
Improvements.

* Explore deformation mechanism and take right
actions .
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