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During the down of 2005 an unscheduled job was requested by the SPEAR physicists to realign the booster ring. Using past survey maps of the quad positions and with beam diagnostics the physicists
concluded that the booster ring was too large by approximately one centimeter in circumference. We were unable to locate the fixtures used for mapping the quads in the past. Due to time constraints
fixtures could not be made and it was decided to use the FARO arm to fiducialize the quad magnets in the ring. Vacuum personnel were also concerned with respect to potential damage to bellows.
Adding to this problem was supplying enough manpower to support this task. This poster is an overview of the challenges faced by the Alignment Engineering Group (AEG) with respect to the survey
network, fiducialization, mapping and moving of the components, and how the FARO arm proved to be a very effective tool fiducializing the quadrupoles.

Quadrupole before bushings
welded on (right image) and after
bushings welded on in the
process of being fiducialized with
FARO arm (lower image).

Quadrupole Fiducialization

Booster Girder
Five sides of the quad were probed

with the FARO arm along with the
top four tooling balls. A reference
system was made from the five
planes giving the tooling balls
values with respect to the
mechanical center of the magnet.

Booster Girder Moves
BTS\ : 3 S The initial moves were performed by the SSRL vacuum group

Typical booster girder made up of one quadrupole, one
sextupole, and one bend magnet. All components are fixed on
the girder, therefore the whole girder has to be moved. Four
bushings were welded on to the quadrupoles and one bushing
was welded on the upstream and downstream end of the girder.

S personnel using dial indicators and the data from the mapping results.
/ﬂ‘-—-'\\ ) s The goal was to move the ring in by six to seven millimeters. This
/ Y Close up of Booster ] was done on an iterative procedure going around the ring several
( SPEAR Network. times to avoid damaging any bellows. AEG then went in and did the
A\ / final alignment using quadrupoles to determine the vertical and
e horizontal position of the girder with TC2002s. The bend magnets

controlled the roll of the girder. A K&E sight level was used to read
the roll on the bends. The target tolerances in the beam system
(Z, X, Y) were:

Quadrupole horizontal (X): +/- 0.010” (250 microns)
Quadrupole vertical (Y):  +/- 0.006” (150 microns)
Bend roll: +/- 1 milliradian

In conclusion no bellows were damaged and the following is a

summary of the average and standard deviation of the final as-built
Survey Network positions in inches from ideal.
The existing 3D network was observed using Leica TC2002 total stations and a
Leica DNAO3 level with Leica bar coded invar rods. The quadrupole fiducials and Dz DX DYy
girder fiducials were included in the mapping of the network. Results of the Average -0.006” 0.004” 0.002”
quadrupole map and two of their previous mapped positions are shown below. Std. Dev. 0.012” 0.006” 0.005”

The upstream mover had one
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vertical bolt for Y and two push-

¢ pull bolts for X and Z moves.
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Girder Number read the top of bend laminations more full mover system added
2005 Survey = 2001 Survey — 1997 Survey for roll. to control roll.
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