Surveying and alignment of cryostats
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2 Cryostats on both ends of 2 arms
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Surveying and alignment of the cryostats
(Jan., 2015, X, Y-ends)

Level for evaluating Theodolite(s) for evaluating Tilt,
(Horizontal) Level and Height e Shift (Position), and Rotation
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Height and Horizontal level survey
by using a level
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Height (Altitude) reference(s)

Reference pin(s)

set and suryeyed Referenge pole(s)

by Kajima, tunnel \ set andfsurveyed by
constriictor R > \ KEK £

» Absolute height (Altitude) of the pins
had been surveyed by Kajima.

» Relative height between the pin and
the pole had been surveyed.
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Absolute heights (Altitudes) of the
sticker marks can be obtained.




Tilt and position survey by using a theodolite
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References and target markers
for surveying by using a theodolite
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Marker pin knocked on floor
by MESCO

Marker line drawn on floor Marker line scratched
by MESCO, installer on the cryostat
by Toshiba, manufacturer



Initial errors [mm]
(X-end, Nov., 2014)

Horizontal lines

Center | End

Height errors of the
horizontal lines scratched
at both ends of the
flanges

Floor



Initial errors [mm]
(Y-end, Oct., 2014)

+8.21 +4.46

+9.23 +3.39

Center . End

Position errors for the vertical
lines against reference lines
drawn on floor




Errors before alignment [mm]
(X-end, Jan. 19, 2015)
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Errors after alignment [mm]
(X-end, Jan. 19, 2015)
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No instrument to
rotate the cryostat

[ Results ]

v' Level: <1 mrad,

v Height: +2~3 mm,

v" Tilt: < 1mrad,

v' Shift: Zero?

v" Rotation: ~1 mrad-CW,
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Errors before alignment [mm]
(Y-end, Jan. 23, 2015)
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Errors after alignment [mm]
(Y-end, Jan. 23, 2015)

No space to
lower the cryostat
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[ Results ]
Needs further investigation v Level: <1 mrad,
» Distortion of cryostat? v’ Height: ~+5 mm,
> Error of the vertical | v Tilt: < Zero?,
lines? 0 v" Shift: 0 mm?,
g v' Torsion?: 5~6 mm-CW,
b v Rotation: Zero?




Summary: Errors after alignment [mm]
(X, Y-end, Jan. 23, 2015)

T e end

Requirements

Level
Height
Shift
Tilt
Rotation
Other(s)

Judge

Sub-mm ( <1 mm, <1 mrad)

<1 mrad
+2~3 mm
Zero?
<1 mrad
~1 mrad-CW

So-so,
Rotation and Height
alignment

<1 mrad
+5~6 mm
Zero?
<1 mrad?
<1 mrad?
5~6 mm of torsion?

Further investigation



Step (floor height difference) along the cut
line on floor (v-end, Jan. 23, 2015)
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4 of floor level change.

Center

Center

Cut line

Peripheral
(surrounding)

Example for the floor, on which the cryostat had been set at the Y-end, there
can be observed 2~3 mm of step. The center is higher than the peripheral.



Plan (Survey and alignment)

» Cryostats installed at X and Y Front (Feb., 2015)
» Duct-shields (Feb.-Mar., 2015 and 2016)

» Cryo—Payloads (FY2016-2017)

» Total cryo-system (construction-maintenance?)



