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The holography transmitter will be at the top of a 50-meter tower.  Following experience at the ATF, this tower will be located approximately 300 meters from the antenna pad to be used during holography measurements.  Figure 1 below marks a suggested location, about 310 meters from the antenna pad, along a straight line between the pad and the SE corner of the ALMA site at the OSF.  This is approximately 120 meters from the nearest site boundary.
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Figure 1: The suggested Holography Tower location (derived from SITE-20.09.00-B-1.pdf).  The rectangular grid lines are UTM lines at intervals of 200 meters, and the elevation contours are every 1 meter.
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Figure 2.  The terrain profile along the line between the holography antenna pad, and the SE corner of the OSF compound.  The vertical scale has been exaggerated by a factor of ~10.  The tower is marked to scale, and the lowest and highest points of the antenna, if pointed at the horizon,  are marked in on the left vertical scale.
The terrain profile along the line from the antenna pad, to the SE corner of the ALMA OSF compound, was measured from document SITE-20.09.00-B-1.pdf, which was also used for Figure 1.  Figure 2 shows this terrain profile, plotted to exaggerate the vertical profile by a factor of about 10 compared to the horizontal distance.  The data used for the plot are shown in Table 1.  The elevation asl within the OSF circle is 2924.3 meters.  The elevation at the OSF circle is taken from the elevation contours of Figure 1 immediately outside the OSF circle.  To avoid perturbing holographic measurements, the lowest ray from the bottom of the antenna to the transmitter should clear all obstructions by at least one Fresnel zone radius.  At a wavelength of 3mm, this is approximately 0.5 m.  The elevation angle to the top of the tower from the base of the antenna is 8.9 degrees.  The elevation angle of the obstruction at D~90 meters, allowing for an extra 0.5m Fresnel zone clearance, is 1.8 degrees from the base of the antenna.  Of course both elevation angles will be reduced if measured from the center of the antenna. 
The shape of the terrain profile looks quite favorable. Apart from the obstruction at the edge of the OSF circle, many potential reflections are shielded from the antenna by this same obstruction.

This approximate siting has been chosen from consideration primarily of our own holography pad within the OSF circle.  However, the distance and terrain to the proposed contractors’ camp are somewhat similar,  At the position marked, the tower is some 120 meters from the nearest boundary of our compound, to the East; note that our 50-meter tower at the ATF has its 3 guy stakes positioned 38.1 meters from the tower.
	
	D,meters
	elevation m

	Antenna Pad
	0.0
	2924.3

	
	20.0
	2924.3

	
	69.6
	2924.3

	
	76.0
	2924.3

	Edge of circle
	99.8
	2927

	
	144.9
	2926.9

	
	168.1
	2926

	
	175.9
	2925.9

	
	179.7
	2926

	
	182.9
	2926.1

	
	187.4
	2926

	
	201.6
	2925

	
	212.6
	2925

	
	219.0
	2924

	
	221.6
	2924

	
	224.2
	2925

	
	241.5
	2926

	
	251.2
	2926

	
	267.3
	2925

	Proposed 
	289.9
	2924

	Tower Site    
	314.3
	2923

	
	335.6
	2922

	
	353.0
	2921

	
	367.2
	2920.1

	
	384.5
	2920.8

	
	412.2
	2920

	
	444.5
	2919

	
	461.2
	2918

	
	480.5
	2917

	
	488.9
	2916

	
	494.7
	2915.7

	
	498.6
	2916

	
	504.4
	2917

	
	519.2
	2916.4

	
	538.5
	2916.2

	
	550.1
	2916

	
	557.8
	2915.3

	
	576.5
	2916

	SE Edge of compound
	582.3
	2916


Table 1:  Elevations and Distances derived from Figure 1, for the terrain from the OSF holography pad towards and beyond the proposed tower location.  Distances are in meters from the antenna base, and elevations are meters asl.

Paths to the Antenna Contractors facility

In Figure 1, two possible paths are shown from the proposed Holography Tower position to possible antenna pad positions at the Antenna Contractors facility, marked A and B.  Figure 3 shows the terrain profiles from the holography tower towards the northern (“A”) and southern (“B”) limits of the Antenna Contractors area.  The terrain profile from the tower to the OSF pad, from Figure 2, is also plotted.

Both Antenna Construction paths plotted are fairly flat, but with a mean slope of about 4 degrees for the northerly profile (A) and 5 degrees for the southerly profile (B).  The terrain is fairly regular, so paths at bearings between those of A and B would have an intermediate slope and profile.  

Depending on the precise Antenna Contractors layout, the distance from the Holography Tower to the Contractors area, as shown in Figure 1, may be a little longer than ideal.  If this turns out to be the case, then the tower might be moved up to about 100 meters further west than is shown.  This becomes slightly less favorable for the OSF pad, as the tower loses perhaps 10 meters of height, and the highest obstruction, at the edge of the OSF circle, is more likely to produce damaging reflections.  When more information is known about the layout of the Antenna Contractors’ areas, this should be investigated further.
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Figure 3.  Terrain profiles from the proposed tower position towards the northerly limit of the Antenna Contractors area (A) and towards the southerly limit (B).  Also shown is the profile towards the OSF holography pad.  Note that, as in Figure 2, the vertical scale has been exaggerated by a factor of about 10 with respect to the horizontal scale.
