Jacques Billan

Instrumentation for the measurement of the cold bore geometry

and magnetic axis

History

Demonstration of the laser tracker possibilities

june 1998

Study of magnetic axis measurement with an array of fixed coils in AC field

Development of a mole measuring cold bore tube axis and magnetic axis

Development of two techniques : 
self centering 
purely mechanical








optic

LED + CCD camera

optic mole selected

1 prototype in construction


test in January







10 (16) series, order in preparation

by-product : purely geometric mole
self-centering




1 twin set prototype in test 


since september 2000




8 twin sets series ordered


march 2001

The equipment
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[image: image6.wmf]The global mole
Reading with a CCD camera of the reflection of four LED’s to measure the position of the mole w.r.t. the cold bore tube 

in the same cross-section as the reflector and the centre of the coils

Motorized levelling

Processing of the CCD camera image
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Image 768 x 538 pixels  (350 kpixels)


Camera tilted by 45° to optimise the display inside the rectangular image

Spots

reflection of the LEDs on the cold bore tube wall

measure the relative distance between 

the mole and the tube at four points



direct vision of the LEDs





“finger print” of the mole



other reflections ( suppressed by soft)

Image processing

Determination of two circles

inner - intrisic to the mole
related to the corner cube centre








outer – centered on the tube

Calculation of



excentration of the mole at four points

distance corner cube centre – tube axis








diameter of the tube in two directions

[image: image8.wmf]The simplified geometric mole
Designed for a rapid measurement of the cold bore tube axis at different stages of the fabrication

Verticalization assured by the pendulum effect of the tunsten counter-weight (no motorization)

Total weight in equilibrium around the two roller balls

The corner cube reflector centered between the four centering pads


In the same cross-section (no paralax error)


No weight on the centering pads

Questions and answers

· At which stage of the magnets construction do you plan to perform this measurement?

This system needs a weak modulated AC current for working. We superimpose a fixed DC current to this AC current. This approach allows to measure the magnet at any stage of the construction. In particular, we can measure the magnet when it is finished with its protection diodes. We already measured a quadrupole in this configuration and we plan to measure a dipole next year.

· Is the residual field dangerous for your measurements?

No, the residual field is not important when an AC current is used. Furthermore, the iron yoke is sufficiently far for not influencing the measurement.
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The coil assembly





Four coils





	Four LEDs





One corner cube 


centred in the mole





In the same mole cross-section





The coils





100mm long





600 turns





0.6m2
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