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e Electromagnetic monitors e

Electrostatic Pick-up’s (BPE) } Low frequency

Inductive Pick-up’s (BPM, BPI, BPS, PBPM)

Button Pick-up’s (BPR)

Wall current monitors (WCM) } High frequency
Cavity BPM's
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Overview
LINAC | PETS CT | Delay- | TL1 | Comb. | TL2 TL2’
Loop Ring
(CL) (CP) (CT) (CD) (CT) (CR) (cc) | (cm)
3 *BPM 5*BPM 16 * BPl | 7 * BPI 5*BPM | 5*BPM | 3*BPM
13 * BPM 3 * BPI 20 * BPI 6 * BPI
3 * PBPM

TBL TBTS CALIFES
(2008)

(CB) | (CM, CA) (CT) .
o e | e A total of 116 Monitors
1*BPS
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length [mm]

Developed by L. Sgby, CERN
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Electrostatic Pick-up (BPE

PICK-UP SEMI AUTOMATED CALIBRATION BENCH — GRAPHS RESULTS|
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GEMNERAL GRAPH Encader position (rmm = ) ERROR GRAPH Encoder position {mm) 5 |
General Curve fitting
Palynomial Coefficients
Mumber Max Errar DfS it 1%02FEST Equation of fitted curve Delta [ Sigma
S of poinks  Offset (mm) Polynomial order 0.5289 bl: 2.020E4+1 Delta | Sigma = +102.661E-3 + 29.200E+0 Pos
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e Electrostatic PU (BPE) Q

(8 et anaor . B
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Electrodes charging up
due to beam halo!
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Inductive Pick-Up's (BPM, BPS)

TITTTTOTT

Ferrite

o~ !
G H R-\ IVEU R:) - % Rl' :& :&
R e
., on’ 5
= Electrodes are combined in pairs so that each transformer
sees half of the load |
=  Frequency low cut-offs are limited by connection parasitic f'—z T o) 2 o RC
2nls | 2n
resistances B 4
» Each transformer has one calibration turn (not shown) 1 Rs
= +
n=30, Rg=7 Q giving Ry=0.1 Q and R, =4 mQ - 2ml mn? he
f,»= 150 Hz (Rp with Ly= 5 uH)
f,, =10 kHz (Rp with L, = 70 nH) Slide by M. Gasior
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Inductive pick-up's (BPM)

Developed by M. Gasior, CERN
45 BPM’s installed as from march 2008
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T Inductive Pick-up’'s (BPT)

Developed by A. Stella, Frascati

Current transformer with 30 turns and R, =14Q

4 electrodes installed on racetrack chamber

52 BP/I’s installed as from march 2008
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Inductive pick-ups, PBPM T,

Mean=17.4mV
c=0.87mV

File Control Setup Measure Analyze  Utilities Help 11:51 AM

15t beam with
poor transmission
3 December 2007.
3 PBPM only 10%

Developed by |.
Podadera
L. Seby

i
\

b,
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Button Pick-up’'s (BPR)

=Ty

Developed by L. Thorndahl et al.

11
21/01-2008 CTF3 Collaboration Technical meeting January 2008 Lars Saby



e Button Pick-up’s (BPR)

Button electronics

Phase set to RF 3GHz

maximum.
Phase shifter © Phase
control

Phase set to zero - Splitter

Active hybrid

-20dB -
AH

AV

/1
/i
7/

Power supply
and control
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Button Pick-up’s (BPR) e

BPR — RF phase monitor

Combiner ring path length

15 T T T T T

Lok Simulated signal |

Combination factor 4

m 51 Combination factor 4 with + 5° error 7
<
g oF
T &
= -t .

Plot by R. Corsini

0 200 400 600 800 1000

Phase advance per turn (3GHz)

-15

t (ns)
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T Button Pick-up's (BPR)

ADC
Wavequide electronics SIS3300
2 X Horn
Antenna
Vave guide attei?ﬂ?ion RF
Vacuum ‘ ‘ WR28 ~1-2m — - | detector |smA
window 0dB ] - BERN @ -12dB 26dB I —
AL,O, A -
CL.BPR0290
CL.BPR0475
CT. BPR0532
CR.BPR0532
CC.BPR0915
4 ' ’ «—RFin

. Shorter bunches
means more power in

7 " -
T E— T
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e Re-entrant Cavity BPM (CALIFES) e

%+ Difference of large numbers

problem reduced to rejection of the e
primary fundamental peak. I beam
Frequency domain. g
%+ Damping time quite high due to ax!
intrinsic high Q. Q, — <50
Tz& — Poor time resolution (~100ns) antenna2—~ [-asenmn0
T* fhi,

E-field

1 | —

oo T 110 frequency
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@9 Re-entrant Cavity BPM (CALIFES) @9

- & &

|
s .' i ﬂ

Re-entrant geometry for a higher frequency
separation between the monopole and dipole
modes. — Better CMRR

Resolution: ~ 1um (CALIFES ~5um)
Q= 50 — Time resolution ~ 2-3ns
ID 18mm; Length ~100mm.

p.

g 4
4
[re
O 3t
°
L= R SR N SN S
g
«
4 ittt SE S S S -
(/2]
0 0 2
Offset Monopolar mode (3.851 GHz) Dipolar mode (5.942 GHz)
(mm) X direction Y direction X direction Y direction
0.0 22.26 22.26 2.441e-6 2.441e-6
0.1 22.24 22.19 3.115e-3 4.895e-6
0.5 22.13 22.18 6.843e-2 3.359¢-6
1.0 22.24 22.21 2.816e-1 7.891e-6
2.0 22.19 22.23 1.117 4.880e-7
3.0 22.19 22.19 2.532 4.124¢-6
4.0 22.27 22.21 4.524 9.080e-7
5.0 22.26 22.23 7.059 1.174e-5
6.0 22.19 22.21 10.13 3.217e-6
7.0 22.09 22.05 13.70 6.641e-6 .
8.0 21.94 2234 17.77 5.918e-5 Developed by M. Loung, C. Simon, Sacley
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e Re-entrant cavity BPM electronics e

RF electronics in tne hall

: ! |

I
| | : 9MHz—] PLL /Q\ |
| (B /7N o Signal |
: I I Phase shifter 1.72 GHz :

| —

I |
| | ] poe O B | F\\ — Y |
Attenuator Phase shifter 4|_:- ~ — |7 | = FF |
| | Isolator Band pass Limiter Amplifier Attenuator _ng Pass  Video :
| = Filter 1720 MHz Filter 50 MHZ amplifier |
: : | 110 MHz BW |

I ] |
| Combi | | o /;\ Y ADC | |
A il e N .| R Y sou | |
Atenuator ™ | Attenuator  ang pass Low pass Video :

Phase shifter E | I Filter 1250 Mhz Filter 50 MHz amplifier |
| Hybrid I " 110 MHz BW |
| yor A —|_|_|:]| I -~ — ‘ — A :
| | Isolalor Bangpass  Limiter  ampifier | Allenualor | | Lowpass  yigaq :
! ) Filter 1720 MHz A Filter 50 MHz amplifier |
; : I 110 MHz BW o) |
Altenualor phace shifler » L\- :
| I Phase shifter I
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Wall current monitor, WCM

Developed by J. Durand,P. Odier Cern

H.'iH.Ilr'II|.'r.'IIIIJIFI.H!fIHHI'JI'J T
o2 i L
If
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Non-dismountable WCM

ouT 1
ouT 2
ouT 3
ouT 4
WCM
ouT 5
ouT 6

outr 7

ouT 8
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Wall current monitor, WCM Gy

Dismountable WCM
Feed-thru
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Wall current monitor

Numer A-w,-agps 256 Tek Run: 10. OGS/s Sample . )
L i i ] S, S ———— :
| 1 j _ 1.5 GHz tlme strjicture \tlth fast scop% 75%shs  |measurement
\\ . ’/;’__FJH—T_‘-: : - ; * = :' . : : . : anq atelllte - Measu%’emel‘lt
Y J | T i X X X X X i :
RN 11 -l : : : | f ........... _
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ik a1, . i 2ops WTeasare.| et B ﬂfﬁgﬂ%gvfe?'ﬁ'fé% snapshot
|1 i down: 54.5ps
l : 23 Apr 2002 08:51
Impedance ~5 ohms
Resolution falake
Absolute precision ~ 1%
Low freq. cut off 10kHz
%0 1 L £___ _ .l. _rr -0
Aign 1req. C oTT /1OZ

Calibration No
Nb. of feed-troughs 8
Gap length 2mm

—— 531 measurement : :
.| == =831 simulation . ,.39 GHz ... .. ..

Transmission (dB)
A
(=]

in
=
T

Wire measurement [ | I

0h S e o ID / Length 40mm / 256 6mm
i 6 ! 12 i) Flange types DN63CF
Bake-out temp. 165 °C

80

frequency (GHz)
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€y EUROTeV WCM

New triaxial structure with tapering,
and 16 feed-thru’s 2-24GHz

S-Parameters (dB)
T

Freq (GHz)

Developed by A. D’Elia, CERN
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e Acquisition system: Linac, CR e

BUFFER Active i-iybrid . . .
e Distribution
AMPLIFIER and amplifier AMPLIFIER
Horizontal _
1 > | ] SIS3300
FADC
’LA\H = AH\ Jf:_o
T . | = v —© Analog '
| ™~ [|— °observation
Vertical N ﬁé—l> Pt
I V+
/ / 4o
T : v_\ | 2
i |
V+H+
¥ ey« Calibration. T. f
Mﬁ{ 300mA — Timing Clock
R — ) Calibration
v generator
Power | Control room
Supply

+ Front-end electronics gives improved CMRR.
Calibration of position and intensity .

+ Observation of analogue signals
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4—1
Splitter

Horizontal

| . y . SIS3300
FADC
—[ Vertical
| 7/
Calibration. , y . Calibration
300mA 0 - generator . T‘ !
Timing Clock

+ No front-end electronics

+ The four electrodes are via long cables
directly connected to the 100MS ADC.

4+ Calibration of sum only.

Acquisition system: Delay loop
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e Acquisition system: TL2, CLEX e

Active Hybrid Calibration.

" ICalibration
and amplifier SA _lgenerator
] 7/ T
Horizontal LAPP 1 P
. . | ower
. Digital FE ! |
| . S A —— | Supply
K allallalla] al A [D |
v | D(|D[|D||D| D| D |i |
c||C||c||Cc|] C' C |s l
Vertical :( Timing
l | L) [ [ ] [ ] a i
3 o= ‘ 96MHz
| av ———TJ— Clock
1 Pt Sorer @e
BPMBPMBPM Calibration
2 3 4 For 4BPM’s |
~ CLEX
Tunnel ~ Gallery

* Front-end electronics maintained.
+ Signals digitized in tunnel —Big reduction in cable costs

+ No analogue signal observation .
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Thank you for your attention
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Position and intensity monitors

BPE BPM BPI BPS PBPM BPR
Transverse sensitivity, A=X [mm] 30 30 33/ 50 12 ~10
Resolution pos. 0.1mm 0.1mm 200nm 0.1mm
Relative precision (3/4 half aperture) 0.2% 1% 1% 1% 1% 1-5%
Longitudinal transfer impedance [2] | 0.17 /1.7 | 0.1/ 1 0.1/1
Resolution current [mA] 12/ 1.2 10/ 3 12/ 1.2
Low frequency cut off A / X [kHz] 1/1 10 /0.15| ~20/ 0.3 1kHz
High frequency cut off 200MHz | 200MHz | 200MHz 50MHz 200MHz
(10MHz)
Calibration Yes Yes Yes Yes Yes No
ID / Length [mm] 46 / 130 | 40 / 168 | 90*39/240 6 40 / 196
Number of feedthroughs 4 0] 0] 0] 0] 5
Waveguide -- -- -- -- -- WR28
Flange types DN40OCF / | DN4OCF | Racetrack Helicoflex DN40CF
DN100CF 10.9%7.7
Max. bake-out temperature 130 °C 130 °C 130 °C 130 °C 130 °C 130 °C
. . . 26
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