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Measurements

 Plan

— Measure vibration correlations across
“Point 4” hall, as model of future linear
collider interaction region

e Actual
— Unable to access hall itself

— Measured vibration correlation vs distance
In egpt tunnel
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Measurements
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Vertical data: 51 averages of 8 second samples

Vertical data: 51 averages of 8 second samples
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« Surprisingly low vibration levels (~10x below SLC)

 (Good agreement b

etween sensors

* Probably slight aliasing above 200 Hz



geo1 geo2 correlation

transfer function geo2/geo1

Sensors Separated

Vertical data: 128 averages of 8 second samples

-1.0[

— i ¥ vl
R NPT RO PV '|||§‘ lh

! e

|K N
, J' g f L v :l
[ ,»! Wb l,mn

R m“'

‘“’ I|

- C ar|

i e(

‘ A
v w
fi '}‘ |
: ’Ws':i |}

|H

wﬁ il
hE o
" h ‘1‘“'{‘

‘IM
‘\1? i H (e} ‘El

,nl,” ‘\ ‘“ it i
A

IJ. f

it

l
)
Il

¢
I

geo1 geo2 correlation

{ q
i il

\ﬂ
At
A

b
!
!

10

102

1e3¢
1e2k

11k

1e0;
le-1¢

1e-2¢

- !Coher

Tran Fn

transfer function geo2/geo1

1e—3-
10

10
20 I I I frequency(Hz)

Coherence (xcorr~2)

0.8

0.6

0.4

0.2

-0.2

-0.4

-0.6

0.8

Model

wl
Ji|—
N

v~1200 m/s

Vertical data: 128 averages of 8 second samples
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geo1 geo2 correlation

transfer function geo2/geo1

Sensors Separated

Vertical data: 256 averages of 4 second samples
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Vertical data: 256 averages of 4 second samples

1.0F

o
(&)
T

o
T

|

ot

2]
T

T T
= Xcorr real

. Xcor imag

[
L
o o
ST

1e3¢
1e2£—
1el —
T fp—— s
1e-1 3

le-2F

—— - :
— ‘Coher Tran Fn

1e-3 [

©30m

10'

frequency(Hz)

Cross Correlation




Previous CMS Cavern Data

—— GroundVibrationMeasurements/(MSexperiment/Coherence measurement sidebysideCoherence

—— GroundVibrationMeasurements/CMSexperiment/Coherence measurement 2.5m Coherence
GroundVibrationMeasurements/CMSexperiment/Coherence measurement 4.8m Coherence Coherence (xcorr"2)
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* Null for 4.8 mis ~ 100 Hz, roughly consistent with v~1200 m/s

Data from A. Kuzmin, “Ground vibration measurements and Experimental parts
motion measurements at CMS”, CERN EDMS 1027459, 07-12-2009
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geo1 geo2 comelation
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transfer function geo2/geot

Previous SLC Data

Vertical data: 128 averages of 8 second samples
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« Sensors in FF tunnels ~22 m apart ‘
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frequency(Hz)

Coherence consistent with

— Air transmission?
— 2x-4x path length??
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Model:
300 m/s

Model:
600 m/s,
or 1200
m/s and
2x path



