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Measurement car

Master car

Service car
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RTRS Classical JRTRS | Classical
pessimistic | matching optimistic | matching
downtime downtime of
of RTRS RTRS
pessimistic optimistic
4 47 4 142
126 126 42 42
103,520 | 115,841} 35,797| 61,804
(120%) (173%)
2,776 13,770} 2,216| 28,020
(496%) (1264%)
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Sensor positions (in V + HT):

<Vessel top vs. He GRP
<He GRP vs. quadrupole
<Vessel top vs. quadrupole
<Reference measurement on the
girder/floor
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1.0E+02 1.0E+02
1.0E+01 1.0E+01 1.0E+02
1.0E+00 1.0E+00
1.0E-01 1.0E-01 . 1.0E+01
w 1.0E-02 + 1.0E-02 E
“;E' 1.0E-03 1.0E-03 %
2 1.08-04 +1.0E04 2
E 1.0E-05 1.0E-05 E
=)
10E06 { + 1.0E-06
10607 | T g“*:’RP 1.0E-07
1.0E-08 —o:adrHe GRP | 1.0E-08 1.0E-02
1.0E09 | 1.0E-09
1.0E-10 1.0E-10 1.0E-03
1 10 100 1000 1 10 100 1000
Frequency (Hz) Frequency (Hz)
PSD (V) of module 6 (as placed on its
test stand) on 25 August 2006, quad Integrated PSD (rms) @ f > 1.7 Hz:
vs. He GRP quad/He GRP=67/65 ~1
Conclusion: Throughout our measurement program, stability within
the module (quad vs. He GRP, quad vs. vessel top) is consistently
erved wijthin a 2 i w. maximym. ..
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In order to check reproducibility in our measurements, a single frequency
was injected in the system (i.e. floor and hence the module), via a shaker, in
both vertical and horizontal fransverse directions and the rms of the signal
was measured via gepohones (@ f > 2 Hz)

rms Ratio of Quad/He GRP (V)

60 ao : 60 80
Injected Frequency (Hz) Injected Frequency (Hz)

rms Ratio of Quad/He GRP (HT)

Injected Frequency (Hz)
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| —ceiling
. —Hera Tunnel Floor |

— Ceiling

—HERA Tunnel Floor
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Coherence signal between the two
sensors placed at a distance of ~7 m.

Good coherence (> 0.5) upto 13 Hz is
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Facility noise
(near-field sources like
insulating vacuum pumps,
fans,compressors,etc.
produce huge vibrations
with peaks in 10-50 Hz
band)

Cryogenic system

(presently unknown effect;broadband

acoustic noise induced by the 2K

in the liquid helium feed lines)

helium gas flow+pressure oscillations

Ground motion
(broadband excitation
microseismic peak
around 0.15 Hz +
cultural noise>1Hz;
correlation length
dependent on geology
and civil construction)

\

T

Quad support
(in present cryo’s the

guad+cavity string is support-

End-section of a Type Ill+ cryomodule

ed by the big He gas return
pipe (GRP); already reliable
design as shown in this work

Cryomodule ‘normal modes’
(the module on its

 supports/floor behaves like a
compound pendulum; reso-
nant frequencies depend on
the stiffness of the support, on
the module mass and on the
interface between the suppori
and the tunnel floor/ceiling.
Easier design in vertical with
modes >50Hz)
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-

LHC low beta quadrupole next to ALICE

Interaction region

View of the alignment jacks. Note the enlarged contact
section and the extra layer of concrete.

Length ~9m
Weight 17 tons
Cryostat diameter | ~1m

No.of jacks 3 with enlarged footing
section

Cold mass Full cross section collars

support

Composite spider-like cold mass support,
designed for better rigidity.
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e the transverse mode
structure already visible
at the interface
between the jack and
the concrete pad, but
not in the floor

e the enlarged contact
surface produces
significant benefits on
the dynamic stability of
the module

B the results of the

measurements on this

JBll short quadrupole
¥ cryostat look promising

for the use of the

| alignment jacks for the

ILC linacs, after suitable
modifications



A1

M16 10.9 SLP

1/2 HEW 140
L 150x75x15

*Courtesy of Amberg Engineering

Connection boxes + continuous rails as
interface between the ceiling and the
module string.
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Concept
The module is suspended by four M24 rods;
three adjustment rods provide knobs for
alignment in the horizontal

Advantages
Cheap, quick installation and alignment

Drawbacks
Horizontal and vertical adjustment coupled;
Internal resonances at low frequency

Horizontal transverse/Vertical: coupled
internal mode at 15.5 Hz. The low frequency of
the mode and the coupling prove the
suspected limitations of this design
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— Beam
—Vessel Top, Quad End
— Vessel Top/ Beam (TF)

1.0E08 | 1.0E-09

1.0E-10

1.0E-10

0.0 0.1 1.0 10.0 100.0

Frequency (Hz)

The module is standing on three leveling
bolts; the weight is supported by the two
large cross section crossbars.

Advantages

Very rigid, the machine is just standing in
place, no static shear stresses, horizontal and
vertical adjustment well decoupled

Drawbacks
Manufacturing costs, installation time

Horizontal transverse/Vertical: very well

E decoupled. Benefit from the standing-like

design
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Integrated corrected difference [m]




Feedback input:
Sensor at the free-
part of the beam

Feedback output:
Actuator at the fixed-
part of the beam

B PCI6052 DAQ:
e Sensor acquisition
el | and actuator control
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ASD [m/Hz]

—Without rejection
—With rejection _
10 "j ——SP500 sensors corrected difference T

1 10
Frequency [Hz]

10

v' Rejection ok with the initial algorithm (state space) for frequencies which
correspond to unknown source disturbances
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R
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i —CERN LHC

1E-08 — FNAL

1E-09 — Ellerhoop (TESLA IP)

1E-10 — DESY (HERA)

1E-11

1E-12

1E-13 +

0.m

FT [d/dt x(1) = -2mif FT [x(1)] o

—SLAC

In order to see deviation beyond 1/f4
for each site, we plot:

S, (F)=4m2f2\S (f) !

Anything above the flat distribution
may be considered as cultural .
noise . The base level of the
distribution, where it is flat, varies oot . 1 - o

from site to site and gives further ‘ ’ Frequency (H2)

insight in the site characterization.

Acceleration vs. Frequency

(quiet sites)
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— ALBA Barcelona
— APS Argonne
— Ellerhoop (TESLA IP)
— Spring8 Harima

— DESY XFEL Osdorf

100

0.01

0.01 0.1 1 10
Frequency (Hz)

Acceleration vs. Frequency
(medium sites)
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— BESSY Berlin
— BNL
— ESRF Grenoble
100 — DESY HERA
— IHEP Beijing
— KEK
— DESY XFEL Schenefeld
— DESY Zeuthen
<« 10 e :
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0.01 . . _
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Frequency (Hz)

Acceleration vs. Frequency
(noisier sites)
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—DESY,0m

— HERA, 10 m
— DESY, 600 m
— PETRA, 740 m
— HERA, 960 m

Coherence

0.01 0.1 1 10 100

Frequency (Hz)
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Conclusion

Test the installation in DESY Tunnel ;calibration
and determination of residual systematic errors;
prepare future XFEL use

Installation at ATF2 in November 2007 and
confirm 1cm optics system

site characterisation mature (data base
available via web); coherence length
measurements ongoing
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Conclusion

i

.Correlation measurements of “warm”

cryomodule: rigid !; “cold” is

next on the menu

Acoustic effects non negligible: take into account

In beam dynamics models?

.Nanometre scale instrumentation defined for

stabilisation; still need work
broad resonance peaks anc
.Measurements on Cryomaoc

on feedback loop for
multi 1/0
ule supports

(standing and hanging) will

nelp in ILC

engineering choice => would like to start design

of support
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Conclusion
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.Results published in Conferences and EUROTeV Notes
All groups have hired late...need to go further into 2008
.Some tests have been delayed and still not done
because of accelerator material availability... need some
more time

.Some worries about the future of the work done iIn
Metrology and Stabilisation Workpackage... within the
FP 7 context

.maybe will gain more interest as we go from the

RDR phase to the EDR phase...
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