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Abstract

The two-dimensional program for the network survey using Schreiber method is improved from BASIC language to
Excel VBA. This program can draw the relative error ellipses. The survey simulation is useful also for estimating the
environmental conditions including laser tracker performance. The drill with a three-step countersink is convenient for
making floor survey adapters. A data acquisition system such as Keithley 2701 and Pt100 sensors were used for
temperature measurements with a resolution of 0.001 degrees. Spectron’s electrolyte tilt sensors are small and capable of
precise measurements and measuring instruments were made of these sensors with amplifiers. It is convenient because
the analog output from various sensors can be measured simultaneously with a scanner-equipped DMM. Inexpensive
dynamic coil geophones such as the GS-11D are sufficient for measuring mechanical vibrations, rather than expensive
servo-type one. The dominant mirror was determined by looking at the coherency between the synchrotron radiation and

the vibration of the several mirrors.
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Figure 1: Control networks for survey.
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Figure 2: Laser Tracker and rail for checking of distance
measurement.
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Figure 3: Distribution distance versus differences between
calculated and measured.
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Figure 4: Levelling of laser tracker.
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Figure 5: Making survey monument in the floor.
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(a)Front panel
Figure 6: Data acquisition system Keithley 2701.

(b)Rear panel
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Figure 8: Pt100 sensors in the tunnel.
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Figure 9: Temperature fluctuation depending on sampling
speed using DMM and shielded 4-wire cable Pt100.
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Figure 10: Comparison between BPM support temperature
and current of correction magnet.
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Figure 11: Measuring water levels in the wells.
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Figure 12: Crack sensors made from Tokyo Measuring
Instruments Lab. and homemade logger.
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Figure 13: HLS and 4m movable stage.
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Figure 14: Tilt sensor and homemade amplifier box.
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Figure 15: Geophone made by Geospace.
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Figure 16: Coherency measurement.
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