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e Concerns

 Instrumentation for 1nm at 1Hz (seismic
sensors and interferometric measurement)

e CTF3 test environment

 Combine passive and active damping

o Active stabilisation for 0.1nm above 1Hz
e Conclusion
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The CLIC luminosity performance critically depends on the main linac
quadrupole vertical stability (<Inm (@ 1Hz) and the final doublet stability (<0.1nm
@ 4 Hz) in noisy site

; s
m:'x"-..__‘f____ Ground
AN T .
E [ SnmiLr:-:t:J:lrn ‘h"n ?LlnaC
- ! : Suadnzois | S.Redaelii's PhD 2003
'_._-':; [ 0.2nm §_==||:|=|r|-:e
0.1 : 1 Measurement of the quadrupole vibrations
] on active table in vertical direction
! ] compared to linac and Final Focus (FF)
ﬂ'm1 4 HZ e tolerances at 4Hz (in 2003)
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Frecuency. [ 2] girder resonances

—Stable or damped support vital,
but test in accelerator environment essential

R.Assmann et al CERN-AB-2004-074
Andrea JEREMIE



PEEET i — _*_ I-h*veL.nmﬁ_i—H—'ma’ﬁm*'—ﬁ—‘—-’i1m, ,_ﬁ[hn.,-.,a.—a-—gls..,, e R S %




State of the art inertial sensors
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PCI-6052FE Quantity Resolution Rate Conversion Range Noise
Analog & Differentialf 16bats T to 355k5S s SUCCESSIVE 005 to 10V Gl from
Input 16 Single-ended approxitmnation D to 1MH=
Analog 2 Hingle-ended 16 bits Aa5ksS s SUCCESSIvE +10%
output approzimation

SeTE0TS SPS00B EMDEVCO86
Sensitivity : 2000 fros 10V
Fregquency range 00167 -15Hz 0.01 -100 Hz
Integrated elecironic noise ahove 4Hz T 0.0%5mm 0. Bnm
Quantity ' 2 2
Sensors VE-13 Guralp CMG- SP400TT GSV-320 ENDEVCO i .
40T 86
Sensitivity | 1V=21 mm/s | 1TV=20625mm/iz | 1V=21 mmfs | 1TV=20.5 mm/s 1W=0.1g nm Stabl | Isatlon
Garanteed 1-315H= 0,023 - 50 He 0,1-50 He 1-315H= i 1—1007Hz eqUIpment eXIStS
frequency
rgnge ﬁi _rll L 9 —
Quantity 2 2 2 2 2 7




Original
concept
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Michelson :
Camera view of mirror sweeping
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B.Bkalov et al PHY REV Spec Topics- Accel and beams 1 031001 (1998)
Tevatron integrated rms in deep tunnel: at 0.1 Hz, 0.3micron and falls off with increasing
frequency, there are Strong peaks correlated with the beam frequency (magnet
distortion during running cycle) below 5 Hz and above 20 Hz, the equipment in

tunnel 1s noisier than surface at night. Also very strong correlation with He liquefier
plant.

In LEP tunnel, above 4 Hz, vibration goes from 0.2 nm to 20nm when beam
equipment is turned on.(V.E.Balakin et al CERN-SL-93-30-RFL (1993).

Ramila Amirikas and DESY team presented (at LCWS 07) some site measurements
Fermilab surface 32 nm at 1Hz, CERN 22 nm at 1Hz

Fermilab tunnel 3nm LHC tunnel 2nm

Did some calculations to remove the 1/f and to keep only cultural noise:

Quiet sites below 10nm, medium below 30nm, and noisy sites above

50nm.
Andrea JEREMIE 12



T 1 nm at 1Hz test
LAViSta 1 nm at 1Hz test
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acc. structu

supports

MB quadrupole
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1 nm at 1Hz test

¥

In CTF3 dedicated linac test-stand
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,_fﬂ‘;,?s 0.1 nm at 4Hz test

= ——
k. Quadrupole on its, M VT B S A e el
suLp_pn‘ﬂ e oy

E.'i-- =

. zZone)
E‘E‘;‘:?Wmh — B - *Work with survey to find a base-plate site
Il < © S 74 (where alignment tests are made?)
- «LHC tunnel had been suggested, but difficult
to access (soon...?)

i ~Active o
o ik stabilization system

Material:

*“old” CERN/CLIC table (currently in Annecy)

*or buy a new one with more accessible control

«Sensor development

eInstall final focus magnet mock-up on test support

*Use of different sensors<& compare with laser interferometer: reference on floor and

measurement on mock-up
Andrea JEREMIE 17



Actuator in
flexion

Clamping

Seismic sensor
(accelerometer and velocity sensor)

Mechanical
structure

2.5mlong

Actuators in
proof-mass

v" Actuators used for the active control of vibration :

- A stacking of PZT patches -

Andrea JEREMIE

= Force =19.3 N
= Maximal displacement = 27,8 um

= Resolution = 0,28 nm
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Displacement Power Spectrum Density (PSD) of a mechanical structure
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*2 12' —Free part: Feedback loop on
— 10 | —Free part: Feedback loop off
| ——Fixed part : FREAGN
13' — Integrated electronic noise of the measurement chain| """""" """"" """" """ \
10 ' ' — L i
4 10'

Frequency [Hz]
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1 nm

Integrated dlsplacement Root Mean Square of the free and fixed part prototype
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|| — Free part: Feedback loop on
-13 — Free part: Feedback loop off

Integrated displacement RMS [m]
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| —— Fixed part

- — Integrated electronic noise of the measurement chain
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Things we don’t know:

What is the FD configuration? Saclay?

Is it normal or superconducting? (M.Aleksa’s work Sm2C017)

How close to detector? MDI issues=> free-fixed or fixed-fixed configuration?

Simulations for different configurations:

Free free_flxed libre encastré des deux cotés| encastré d'un seul coté
’ LI e ]
i ———
1 support, multi-support... = | 7/
. lere 23 23,7 3,7
c
§ 2nd 63,4 65 23
5 3eme 1234 126,3 64,2
o
répartition des pieds en mm Premieres fréquences en Hz
2 pieds | 2700 23 41,54
3 pieds 500 1700 3000 62,38 79,83
Andrea JEREMIE 4 pieds 300 | 2200 | 3200 119,33 133,56
5pieds| 200 | | 1700 | 2500 | 3200 191,63 213,07
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2 Accelerometers

Transfer function

Active 1solation

Passive 1solation

10" L /\.t‘-"'/\-’“

Transfer function

Resonant fre quency
1 of the rubber

Frequency [Hz],

— Not heavy enough to use in

Andrea JEREMIE

dustrial products, but it is possible with a

Integrated displacement RMS [m]

b — —> €—
~ Require active  Passive isolati
= sb:léti:@ Af isefficient

cy [He]

larger prototype.
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Test stand at PSI (within XFEL)
passive damping with some active compensation with stepping motors

| \Zeromo’ric 2/2

alignment :
support Stepping motors

Adjustment feet Passive damping material:
possibly polyurethane
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 0.1nm on Final focus:
— Feedback: Annecy
— Support: “old” table CERN/Annecy
— FF mock-up: Annecy
— Sensor development: CERN?
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e Financing? Within FP7 framework? And
local Institutions

e Personnel issues

e See how It Interferes with the alignment
system (close discussion with Hélene).

e Follow CTF3 module development

Andrea JEREMIE 27



