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Design and build prototype.

aport on bench tests:

» Design and build high resolution (100nm).
mechanical stable test bench.

eport on beam tests:
* Build 3 PBPMs and test with (CTF3) be




Specifications

EUROTeV

Extended
specifications

Aperture 4mm (6mm)
Resolution 100nm
Absolute precision 10pm

Rise time <15ns

Dynamic range

#1.5mm (15 bits)

Linearity error

<1% (¥1.5mm)

24H stability

1um

Droop

<5%

Low frequency cutoff

100kHz (3.6% droop, CLIC 15¢

pulse)
High frequency cutoff 30MHz
CMRR >90dB
Bake out temperature 150°C
Vacuum 10-° Torr
Operating temperature ~20°C

CLIC workshop 14-17 October 2008




body
(copper)

‘ ferrite |_ S l

electrode (copper)

I

]

[ ]
ceramics (alumina) -

titanium (nm)
HF

Coupling impedance V}: - & | :
it

)
Low cutoff (difference f = A

signal) Lyrred ﬂLA

fF%2

. Dl

Low cutoff (sum signal)

IC workshop 14-17 October 2008




Final design

Current transformer

Length: 9
Overall dia
Vacuum tube
Thickness cera
Electrode length
Electrode ID: 12
Electrode OD: 19
Electrode width: 6
Ferrite : 46, 21, 30

PCB
Electrode

Ferrite

YV VYV VYV VYV V Y

Ceramic chamber

Body

Design by I. Podadera, V. Maire and B. Favrat.
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Transition
plece Bellow
Fitting half-flanges

for CF DN16

Thin film coating (Ti)

Helicoflex seal

Adaptation
piece

N

Helicoflex seal

Big vacuum

flange Dimensions in mm

technique requires homogenous plasma inside the tube. Sim
magnetron was needed .
test samples had collars made of Covar!
steel collars coating is still not homogeneous. But er
peen obtained.







=p  Network ana
CW 1-10MHz, 100mA,

200ns, 200mA




Active
vibration
damping table

Plexiglas

Head protectio
electronics

Thermistor
(temperature
monitoring)

Network [
analyzer

Geophone
(vibration measurement
3 coordinates)
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equency compensation of PBPM time constant

1.00E+03 1.00E+04 1.00E+05 1.00E+06 1.0

CMRR ~85dB@10MHz
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Horizontal

0-9
OO

Capacitively
Coupled CM

—DHIS ' —DVIS
-—¢error

—error

Error ~5pm, <1%

o-Q
AV o)

Motor position [mm] Motor position [mm]
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Resolution
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on -Time

Horizontal position

BW = 25MHz
lwire = 200mMA

Time (200ns FS)
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: o . f=10 MHz

Correlation between x movements and monitoring signals

Gap spacing 3 mm
P =25 dBm

3 kHz bandwith

—— WPS vertical
— WPS horizontal | |

Motor horizontal

Horiz. pos.
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d electrical center #2
set =d/2

Electrical center #2 — o

\

Mechanical center

ical offset was measured to ~50um.

was due to in precise alignment of the PBPM
and assembly of the setup.




~50um

Meas. resolution (100mA, 3kHz BW)

o =36nm

Resolution CLIC (1.5A, 25MHz BW)

c=160nm / 220nm

Resolution ILC (55mA , 0=14ns,
25MHZ BW)

o = 5.8um

24H stability/ 5 deg. C

2um

1 bandwidth

=300kHz-80M
2 =5kHz-80




EUROIeV

Beam tests

BPM1 BPM2 BPM3 ——— Corelation Plot (y1+y3)/2

trajectory

Cl\f Relative Offset

/4

Pulse-to-pul
Y1 yz y3 p:s'l'l.lon-prr:::umrmnt.

b BPM Resolution
-
G123 — [ Co=01231\15
Corelation Plot
(y1+y3)i2, y2 >

Courtesy T. Shintake
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8eam tests in CT

icane CTF3 Linac Installation of 3 PB
November 2(

Beam 3 pBPMs

TF3 beam properties

Beam current 15A

Pulse width 200 ns

rms-Transverse beam size 0.7 mm
1.25 mrad

Beam angle (0.5 mm offset at 400 mm
length)

Tranversal position jitter 100 to 200 um
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Beam tests

===/ Horizontal micro mover

EUROTeV PBPM CLIC workshop 14-17 October 2008 Lars Seby



Longitudinal =
Horizontal=Red
Vertical=

ﬂ, o
J Iﬂnr:'ﬁ\ |' L!ﬁ’urh h’ ' 'w«“ \

A7)
4/ \ |k

.\.‘
3

16B.0 ms

0  AUTD

CHAMMEL

ﬁl"ifl\
s

\l |'I'n“l'l ‘ ‘I
I‘|\||“

A
¥ ‘||'I\'||'||“U|'IHII|‘||" w,|'|.
Il"l'“"”" fHuu'

i Longitudinal
| movement
~18Hz

.‘ Iu" "‘ Y

158.00 Hz
1 k3/s

0 auTo

EUROTeV PBPM

Beam tests-vibrations
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=+ 500nm

Longitudinal movement, gives
vertical displacement of 125nm,
of opposite signs on PBPMs 1 and
3, and zero on center PBPM.
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Intensity
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Horizontal correlation plot
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Horizontal correlation plot

-0.40000 -0.35000 -0.30000

Non averaged data, lseam = 1A

Stdevirsrm _1.54=2.0pum




Vertical correlation plot

0.66 0.68 0.7 0.72 0.74




ests, Augus

Vertical positions

Horizontal positions
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1.7

0.6

“Horizontal” granularity

Non averaged data, Iseam
Stdevirerym 1.5a=- 650

Horizontal correlation plot




Vertical correlation plot

0.1 0.15

Non averaged data, lscam = 0.6A

devsperi = 7.1MM

Stdevirerm 1.5a=1
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sion and ou

the PBPM has been reported in : EUROTeV-Re

asurements are just finished and will be reported on
Report in November 2008. Preliminary results were ref
V-Report-2007-046, DIPAC TUPBO03

2nch measured resolution for CLIC (1.5A) of 160nm / 220nm is
Iculated one of 130nm.

ectrical offset has been measured, as well as a big centre resi
only). This hampers the centre resolution and accuracy. This is
ntly being studied.

ests in CTF3 has showed promising results, but beam losse
plane still has to be understood and corrected. A resolutio
as been measured. Increasing the FE gain by ~ 10 shoulo

2am tests, with >1A beam current, are foreseen before
lowed by an EUROTeV report.
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