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1 ALIGO Global Coordinate System

1.1 General

The LIGO global coordinate system was defined st the global x-axis runs along the x-arm
beam tube centerline and the global y-axis runsgatbe y-arm beam tube centerline. The global
z-axis runs through the intersection of the globahd y axes, perpendicular to both, with positive
direction going up. T980044-10-E gives more infation.

The global coordinate systems at LLO and LHO atepediectly level at the LVEA, and in fact the
scale of the LIGO sites makes it impossible forltgeal level to be the same at LVEA and the end

stations.
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1.2 LLO

Figures 1 and 2 show the relationship between liesal in the LVEA and the global coordinate
system at LLO.

LLO GLOBAL x—AXIS

0.3121 mRAD

LOCAL LEVEL

TO PSL {IFC INPUT) TO END STATION

Figure 1. Angle between LLO global x-axis and Idegel in the LVEA.
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Figure 2. Angle between LLO global y-axis and Idegel in the LVEA.
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1.3 LHO

Figures 3 and 4 show the relationship between lizsal in the LVEA and the global coordinate
system at LHO.

LHD GLOBAL X—AXIS
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LOCAL LEVEL

TO PSL {IFO INPUT) TO END STATION

Figure 3. Angle between LHO global x-axis and Idesgel in the LVEA.
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Figure 4. Angle between LHO global y-axis and Idesgel in the LVEA.
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2 ALIGO Building Coordinate System

2.1 General

The ALIGO building coordinate system (BCS) maingathe same origin location as the global
coordinate system, but the xy-plane is definedet¢elvel to local gravity in the LVEA.

In the LVEA the x and y coordinates are approximdtebe the same in both building coordinates
and global coordinates. The error from this appnation scales with the distance from the origin,
but even 4km away the error is less than 1mm.

22 LLO

The transformation between z-coordinates dependbheor and y coordinates of the point, as well
as the tilt angles.

Ox.0 =0.3121 mrad
OYLLO = 0.6107 mrad

ZeLoBAL = Zacs + X*tan@xiLo) + y*tan®yiio)

2.3 LHO

The transformation between z-coordinates dependbheor and y coordinates of the point, as well
as the tilt angles.

OxLHo = 0.6195 mrad
OYLHO =-0.0125 mrad

ZeLoBAaL = Zacs + X*tanOxiqo) + y*tan®yiro)
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3 ALIGO Chamber Coordinate Systems

3.1 General

Points in the Chamber Coordinate Systems (CCSHareed from the BCS coordinates of the
point and the BCS coordinates of a reference poitite chamber of interest. For HAM chambers
the reference point is located halfway betweenldahge flanges and 300mm above the cylindrical
axis of those flanges. For the BSCs the referpoag is at the intersection of the cylindrical axe
of large flanges.

Xccs = XBcs — XREFERENCE POINT
Yccs = YBcs — YREFERENCE POINT

Zccs = ZBcs — ZREFERENCE POINT

3.2 LLO
CHAMBER XREFERENCE POINT(MM) | Yrererence PoINT(MM) | ZRerFeRENCE poiNT(MM)

HAM1 -22726.83 0 6.28
HAM?2 -20121.55 0 6.28
HAM3 -3830.64 0 1.20
HAM4 0 -3830.64 2.34
HAMS 0 -20121.55 12.29
HAMG6 0 -22726.83 12.29
BSC1 0 4579.94 -2.80
BSC2 0 0 0
BSC3 4579.94 0 -1.43

Table 1. Reference point locations for chambetd i@ LVEA in BCS, x & y locations taken from
D970220-B-S4.
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3.3 LHO
CHAMBER XREFERENCE POINT(MM) | YRereReNcE POINT(MM) | ZRerFeRENCE PoiNT(MM)
HAM1 -22726.83 0 12.47
HAM?2 -20121.55 0 12.47
HAM3 -3830.64 0 2.37
HAM4 0 -3830.64 -0.05
HAMS 0 -20121.55 -0.25
HAM6 0 -22726.83 -0.25
HAM7 31947.03 9220.2 -18.06
HAMS8 29341.75 9220.2 -18.06
HAM9 13050.84 9220.2 -7.97
HAM10 9220.2 13050.84 -5.55
HAM11 9220.2 29341.75 -5.35
HAM12 9220.2 31947.03 -5.35
BSC1 0 4579.94 0.06
BSC2 0 0 0
BSC3 4579.94 0 -2.84
BSC4 9220.2 9220.2 -5.60
BSC7 9369.42 0 -5.80
BSC8 0 9369.42 0.12

Table 2. Reference point locations for chambetsH® LVEA in BCS, x & y locations taken from
D970220-B-S4.




