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OUTLINE

v' CLEX

v'  LAB:

Alignment of the components
Impact of beam on sensors readings
Long term stability of the supports (girders, DB quad)

New sensors support
Universal fiducial support
New configuration of sensors
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WP: CTC-002 Purpose/Objectives/Goals

Task 1: developmentof ~ Developmentof calibration benches
sensors and actuators Validation through inter-comparisons
Qualification in accelerator environment, development of low cost

CTC-002 Survey and Alignment

Deliverables Schedule

Low cost precise and accurate 2011-2016
sensors (WPS, inclinometers,...)
Low cost linear actuators and

versions, preparation of industrialization cam movers
Task 2: tunnel Development of laserbased alternatives Simulations + experimental 2011-2016
metrology Consolidation of stretched wire solution validation of laser based and

Validation through inter-comparisons stretched wire solutions.
Task 3: active pre- Validation ontwo beam modules in lab and CLEX Mock-ups with associated 2011-2016
alignmentof TBA Adaptation to new designs and new configurations technical reports on experimental
modules Increasing performance of fiducialisation techniques & strategies tests
Task 4:active pre- Development & qualification of solutions for: the determination of the Mock-ups with associated 2011-2016
alignment & monitoring ~ position of QDO w.r.t the 500m last meters, the relative monitoring of technical reports on experimental
in MDI QDO through the detectors, the re-adjustment within 6 DOF tests

Lead collaborator(s): CERN (Helene Mainaud-Durand et al.)- NIKHEF




CLEX = Configuration of sensors & components
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CLEX = Alignment of the DB side components
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CLEX = Alignment of the MB side components
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Goal : Positioning the structure along the beam (Best we can !!)



CLEX = Impact of beam
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CLEX = Long term stability (DB)
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CLEX = Long term stability (MB)
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CLEX = Long term stability (DB quad support)

VERTICAL SUPPORT + WEDGE ACTUATOR:

Bellville spring stack
§ Threaded wedge Regulation knob

Regulation screw
Wedge sliding bearing /

o)
Flexural vertical support \
sliding bearing. Girder mounting chassis

“Flexural vertical support
with wedge-profiled head

HORIZONTAL SUPPQRT + DIFFERENTIAL-THREAD ACTUATOR:
& Regulat\qn knob

~

e Differential-thread screw
Flexural horizontal support

h threaded head Ext ," t stroke = 0.25Smm/revolution
i readee e Hermainy (intM10x0.5 / ext.M12x0.75)

Vertical support,
wedge actuato

Horizontal support,
differential-thread

>
g Regulation knobs
actuator Girder mounting

frame

1| Radial (um)
bBQL c1 -9 -4
c2 -3 19
DBQ2 c1 8 11
c2 ) -14

Offsets measured after 3 months




LAB = Configuration of sensors & components

Waveguide :
s°uﬁ.ets In situ fiducialisation:
[semesphire W
Waveguide " ,"‘H by 7
Scmats Scfﬁ;lets
i i
- Alignment sensors are installed on the cradle Sensors support on the girder

- Misalignment between the cradle & the girder
=» Fiducialisation lost




LAB = New sensors support
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LAB = New sensors support

Max Max Max
Girder Support Cradle

Stability measurements 01/06/2015 4 9 8
Measurements after warm up 02/06/2015
/ Measurements after warm up 04/06/2015 3 6 12 12

Measurements after 1 displacement of 800
microns 04/06/2015

N
IS
(000]
(0)]

Measurements after several displacements
04/06/2015

Measurements after loading 04/06/2014 4 6 11 19
Measurements after warm up + loads
08/06/2015 4 6 13 12




LAB = Universal fiducial

TECHNOLOGY BRIEF

Find out more; www.cem.ch/KT, Zoe.Lawson@cern.ch

Micrometric Multi-use Alignment Target

The Micometnc Multiuse Alignment Tamget (MMAT) has been desgned for the prcise
postioning of CERN's sup wducting magnets wthin s micrometnc pecision. |t is com-
posad of an nierface for sphems on which dfferent types of slignment tsrgets (fducals)
can be instalied n such a way that the center of esch target is positoned wihin a mcro-
metnc precison, msuting n a high reproduchiity in messurements.

Applications

* lLaser il its

* Microtriangulafion
*  Photogrammetry

* 3D Coordinate Measuring Machine (CMM) and 3D Measuring arms

Features

* High level of accuracy and repeatability with the possibility to adapt the fiducial
ding to the ired t task.

S

* Reductionin the number of fiducials installed on components to be measured,
as differentmethods of can be used to defermine the position of
the comp s while using the same refe point.

technology

Benefits of Working with
CERN

Qutputs of the world's leading

scienfific research insfifute

Researdh-developed ond
experimenfolly-validoted

fechnologies

World-closs infrostructures ond

focilities

Possibility of using CERN labels
for your branding and

markefing

1 unique support of fiducials for different means of
measurements

90

0.5 holder with
removable magnet

L1

0.5" holder

Micro-triangulation
target

1.5" holder

» |dentification of potential companies
» Patenting study by a patent attorney
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LAB = New configuration of sensors

PER1

RasDif

RasDif long distance

PAB-c Bd-c

PAB-o0

PAM-o

PAM-c  MCD-c



Perspectives

» CLEX
* Implementation & validation of the active pre-alignment algorithm
e Various studies with beam: WPS sensors readings w.r.t WFM, optimization of the position with
beam

> LAB:
* End of the study: cradle w.r.t. girder
e Re-installation of oWPS (replacing NIKHEF sensors)
e Validation & test of motorized DBQ supports
e Fiducialisation, alignment of the components of type O -2

> TT1:
e Relative comparison between NIKHEF laser based alignment systems and WPS systems
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Thank you very much for your attention

Special thanks to:

Mateusz Sosin

Vivien Rude

Mathieu Duquenne
Marek Gutt Mostowy
Juha Kemppinen
Guillaume Stern
Nikkie Deelen
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