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Surveying Tools owned by KAGRA

Total Station

Leica TS30

Optical Telescope ‘ Absolute Laser
+

Distance Meter

Laser distance meter
Max.: 3.5km Max.: 320m
Res.: 0.6mm w/ CCR Res.: +15um + 6um/m




We installed the first cryostat at Y-end.
But we didn’t know that this located at the correct position.

KEK surveying team put standard surveying
pedestals for Corner Cube Reflector (CCR).

We also put height level
standard bars w/ optical
and LT targets.
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Quick Report of Surveying and Problems



0.003 rad Cryostat has scratch-lines at A — D positions.
We measured these scratches from standard-CCR liens.
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A-tilt = (12.567-3.310)/3050=0.003 rad
B-tilt = (12.567-6.193)/1877=0.003 rad

—> 0.003 rad tilt to left-side
In installation at 8/20, this tilt should be 0.

Floor level changed?



Height Level for Beam Port

. . 4mm §peder
'::’iﬁ:’;ii':éff;f,iéﬁ:’;Z':iﬁ:’;ii'::’Jﬁ:’;Z':t’iﬁ:’;Z':t’iﬁ;’i;;’;’iﬁ;i;;ﬁﬁ;ﬁ:ﬁﬁﬁ;ﬁ:ﬁﬁ%jﬁ%jﬁﬁ%ﬁiéﬁﬂ | - E |

,,,,,,,,,,,,,,,,,,,,,,,,,,,,, i e o
MN013O S .-"4-".-’ .-"4-".-’ .-"4-".-’ A

Altitude:361.900 m Altitude:(361.729 m)

(D Cryostat sit on the position 4mm higher than design?
(2 Cryostat pit can be 21mm higher or floor can be lower
than design.



Difference of Pit and Wall Location from Design
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Tunnel Surface Shape

Miyoki-san points out that around the center of cryo-room should be OK.

Kajima Co. has 3D measurement data of tunnel surface and we will get it.
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Conclusion

e Tunnel floor level can be changed.
We need regular tunnel surveying.

e Infrastructure can have different shape and position from design.
We should check them before installation.

e Surveying and alignment needs large man power and cost.

We should count such cost in budget plan.



Back Up
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