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Introduction

This note documents current understanding of racks and crates which form part of the MINOS Far Detector DAQ chain after the scintillator module end-manifolds. In addition, information on auxiliary systems such as monitoring for the toroid magnet and slow control of the experiment (DCS) is added where appropriate and available. The note is expected to evolve with our understanding of the construction of the detector and be kept current to reflect the ongoing situation. Hence, references to it should always include a version number. 

Appropriate documentation for many major subsystems is available. For example, the details of clear fiber construction will not be discussed; this note concentrates on physical layout considerations.

One note on coordinates – the z-distance coordinates referenced in the text begin with z=0 at the front edge of the first (inert) steel plate which is connected to the support bookend. 

Rack Locations and Functions

Frontend Racks

The frontend racks for the Minos Far Detector are located on the top catwalk and the floor of the Minos Cavern. There are 8 frontend crates per supermodule on each side, for a total of 32 per supermodule or a grand total of 64. All frontend racks are 75” x 24” x 30”, a standard size. There are no doors or rear panels on any of the frontend racks, which serve largely as passive support structures. Power needs to be supplied to the racks for smoke detection and any other rack monitoring. This is expected to be via plugs mounted flush in the support structure at or near the appropriate z-positions, for racks on the top catwalk. Bottom frontend racks are powered from column-mounted outlets, possibly with power cable raceways between racks. (This is not yet determined).

Frontend racks are located exactly between the pillars of the support structure; hence they are separated by 6 feet or 183 cm. The z-locations of the racks are given in Table 1. The outboard edges of the ground level racks are inset by 54” w.r.t the top catwalk racks, in order to maintain clear aisleways.

Table 1

Z-Coordinates of Frontend Racks

	Frontend Rack ID
	Z of Rack Center (cm)

	1
	106.7

	2
	289.6

	3
	472.4

	4
	655.3

	5
	838.2

	6
	1021.1

	7
	1204.0

	8
	1386.8


Midlevel Racks

Midlevel racks receive the signals from the frontend racks and digitize them. They also contain the distribution panels for the LED pulser system and monitoring equipment for the toroid magnet. Because of the VME systems and other powered systems in the racks, they require cooling fans and a rack monitoring system. 

There are 4 midlevel racks on each side of each supermodule, for a total of 8 per supermodule and a grand total of 16. These racks are located at z-locations between the groups of frontend racks which they service. There are support pillars at the exact central locations  between frontend racks, so the midlevel racks are offset in z in the negative direction. The z-locations of the racks are given in Table 2.

Table 2

Z-Coordinates of Midlevel Racks

	Midlevel Rack ID
	Z of Rack Center (cm)

	1m
	154.9

	2m
	520.7

	3m
	886.5

	4m
	1252.2


The racks are expected to be 75” x 30” x 24”, with 70” clear front panel area. Power will be supplied by outlets mounted nearby, as specified by the outfitting contract. These racks will be supplied with a rack monitoring system.

High Voltage Racks

High voltage power supplies are centrally located in racks on the Minos midlevel catwalk. There are two crates per side for each supermodule, for a total of 4 per supermodule, and a grand total of 8. The HV racks are located in the bay between support pillars, underneath frontend rack #4. The racks are once again standard 75” x 30” x 24”. They are powered in the same way as other midlevel racks.

Auxiliary Racks

There are several auxiliary systems which require rack-mounting. The positions of most of these systems are not finalized. The systems include:

1) Trigger crates – these receive the digitized signals from the VME midlevel rack-mounted crates over optical fiber.

2) DAQ computer – runs DAQ online processes.

3) GPS, clock, and FNAL sync (if needed).

Rack Populations and Layout

Frontend Racks

The frontend racks contain the MUX boxes and frontend electronics. As currently conceived, each MUX box contains 3 horizontally mounted PMT’s. To achieve a full load of 24 PMT’s per rack, 8 boxes are required. Allowing for a vertical profile of 5” per MUX box, and  7 gaps of 1”, a total of 47” (out of 70) is occupied in each rack. Rack monitoring is expected to be simple smoke detection occupying no more than 6”. There is also a proposal to add an interlock system for the MUX boxes to shut off HV if they are inadvertently opened. The frontend electronics mounts on the sides of the MUX boxes and its power is supplied from the midlevel racks (see below).  

Midlevel Racks

Table 3 shows space allocations in the midlevel racks. Not every rack contains PC monitoring equipment for the toroid; nevertheless we have indicated the most fully loaded case in the table.

Table 3

Loading of Midlevel Racks

	Item
	Vertical Space Allocation (inches)

	Rack protection and DCS interface
	8

	VME and Low Voltage power supplies

(2 units)
	12

	Cooling fans
	2

	Magnet monitoring PC
	6

	9u VME crate
	18

	LED pulser distribution box
	15

	Gaps between units
	5

	Total (of 70 available)
	66


These space allocations are aggressive and will require prototyping to ensure that they can be achieved. In particular, the VME power supplies should be as compact as achievable and the LED pulser box is smaller than may be optimum.

The power consumption of the above configuration is estimated to be

1600 W, (Power supplies 775 W, PC 500 W, LED pulsers 100 W, monitoring + fans + interface 225 W).

High Voltage Rack Contents

Each high voltage rack contains a HV unit (26” vertical) and a PC controller (estimated at 6”), as well as rack monitors and DCS interfaces. Including 4” of vertical gaps, the total space usage is 44” In addtion, there is a power conditioning transformer that is situated next to the high voltage racks, which is 13” high, 10” deep and 20” wide. It is currently expected that this transformer will be freestanding, but a mount (to a framework column) may have to be designed if the case cannot support the full weight of the transformer.
Cabling 

Fiber length considerations

Figure 1, shows the required runs in the z-coordinate from each plane position to the center of the frontend crates and the midlevel crates. The runs vary from zero distance to approximately 1.5 m for the frontends, and up to 2.5 m for the midlevel rack positions. These numbers can be used along with the information from an x-y fiber layout or prototype measurements to determine the absolute lengths of fiber required for the clear fiber readout (running to the frontend racks) and the LED pulser system (running to the midlevel racks). 
Figure 1

Z-Fiber Runs in the Minos Far Detector
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Analog Signal Cable Runs

The cables from the frontend racks to the midlevel VME racks should be optimized where possible. Lengths are not the same for both racks in a pair of upper level or lower level racks; this is because the midlevel racks are placed to avoid support columns. The cables from upper level racks have approximate maximum lengths of 12 ft and 13 ft. These numbers are computed from the  top of the racks to the center of the VME rack. The lower level cables are about 19.5 ft and 20 ft in length. The placement of the frontend electronics which has been assumed is the upstream side of the MUX boxes. This decreases the maximum cable run by about 2 ft.

Cable Tray

A variety of cable trays are needed to bring voltages and control signals into the detector, and signals out of the detector. Preliminary specifications exist for some of these trays, although refinements are needed. Others need further specification. 

Currently we have specified cable trays running below the upper and midlevel catwalks, at the position of the racks. These trays are 2” deep and 18 “ wide, divided into two sections (for signal and voltage cables, respectively). The trays have been positioned to avoid the horizontal beams which support the catwalk, and the racks (on the midlevel). Details of supports for the tray should be performed by the outfitting firm.

In addition, stanchions have been specified at positions on the upper catwalk between the racks. These posts provide points at which the z-support tray (not yet specified) for the clear fiber can be supported.

Items which have not been specified include:

1) Z-support tray for clear fiber, upper level,

2) Stanchions for fiber support, lower level,

3) Z-support tray for clear fiber, lower level,

4) Vertical cable tray runs between levels, if needed.

It is currently expected that the LED pulser system will run fiber directly from the VME crates on the midlevel to the planes. This means we will need to understand how these fibers leave the midlevel cable tray at many points. 

The HV system has less stringent requirements on lengths, although the overall cable length may have cost implications. At this time it is expected that the HV cables will follow the vertical runs defined by the signal cables from the frontend racks.

Figure 1

Elevation View of Minos Far Detector
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Figure 2

Side View of Minos Far Detector, with Racks
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Sheet1

		

		Plane		View		z-distance (cm)		N modules		Nstrips		Ntubes		Rack		Rack Z (cm)		Z-Run (cm)		Mid-Rack		Mid-Rack Z(cm)		Z-Run to Mid

		1		u		5.9		8		192		1.5		1u		106.7		100.8		1m		154.9		149.0

		2		v		11.8		8		192		1.5		1v		106.7		94.9		1m		154.9		143.1

		3		u		17.8		8		192		1.5		1u		106.7		88.9		1m		154.9		137.1

		4		v		23.7		8		192		1.5		1v		106.7		83.0		1m		154.9		131.2

		5		u		29.7		8		192		1.5		1u		106.7		77.0		1m		154.9		125.2

		6		v		35.6		8		192		1.5		1v		106.7		71.1		1m		154.9		119.3

		7		u		41.5		8		192		1.5		1u		106.7		65.2		1m		154.9		113.4

		8		v		47.5		8		192		1.5		1v		106.7		59.2		1m		154.9		107.4

		9		u		53.4		8		192		1.5		1u		106.7		53.3		1m		154.9		101.5

		10		v		59.4		8		192		1.5		1v		106.7		47.3		1m		154.9		95.5

		11		u		65.3		8		192		1.5		1u		106.7		41.4		1m		154.9		89.6

		12		v		71.2		8		192		1.5		1v		106.7		35.5		1m		154.9		83.7

		13		u		77.2		8		192		1.5		1u		106.7		29.5		1m		154.9		77.7

		14		v		83.1		8		192		1.5		1v		106.7		23.6		1m		154.9		71.8

		15		u		89.1		8		192		1.5		1u		106.7		17.6		1m		154.9		65.8

		16		v		95.0		8		192		1.5		1v		106.7		11.7		1m		154.9		59.9

		17		u		100.9		8		192		1.5		1u		106.7		5.8		1m		154.9		54.0

		18		v		106.9		8		192		1.5		1v		106.7		-0.2		1m		154.9		48.0

		19		u		112.8		8		192		1.5		1u		106.7		-6.1		1m		154.9		42.1

		20		v		118.8		8		192		1.5		1v		106.7		-12.1		1m		154.9		36.1

		21		u		124.7		8		192		1.5		1u		106.7		-18.0		1m		154.9		30.2

		22		v		130.6		8		192		1.5		1v		106.7		-23.9		1m		154.9		24.3

		23		u		136.6		8		192		1.5		1u		106.7		-29.9		1m		154.9		18.3

		24		v		142.5		8		192		1.5		1v		106.7		-35.8		1m		154.9		12.4

		25		u		148.5		8		192		1.5		1u		106.7		-41.8		1m		154.9		6.4

		26		v		154.4		8		192		1.5		1v		106.7		-47.7		1m		154.9		0.5

		27		u		160.3		8		192		1.5		1u		106.7		-53.6		1m		154.9		-5.4

		28		v		166.3		8		192		1.5		1v		106.7		-59.6		1m		154.9		-11.4

		29		u		172.2		8		192		1.5		1u		106.7		-65.5		1m		154.9		-17.3

		30		v		178.2		8		192		1.5		1v		106.7		-71.5		1m		154.9		-23.3

		31		u		184.1		8		192		1.5		1u		106.7		-77.4		1m		154.9		-29.2

		32		v		190.0		8		192		1.5		1v		106.7		-83.3		1m		154.9		-35.1

		33		u		196.0		8		192		1.5		2u		289.6		93.6		1m		154.9		-41.1

		34		v		201.9		8		192		1.5		2v		289.6		87.7		1m		154.9		-47.0

		35		u		207.9		8		192		1.5		2u		289.6		81.7		1m		154.9		-53.0

		36		v		213.8		8		192		1.5		2v		289.6		75.8		1m		154.9		-58.9

		37		u		219.7		8		192		1.5		2u		289.6		69.9		1m		154.9		-64.8

		38		v		225.7		8		192		1.5		2v		289.6		63.9		1m		154.9		-70.8

		39		u		231.6		8		192		1.5		2u		289.6		58.0		1m		154.9		-76.7

		40		v		237.6		8		192		1.5		2v		289.6		52.0		1m		154.9		-82.7

		41		u		243.5		8		192		1.5		2u		289.6		46.1		1m		154.9		-88.6

		42		v		249.4		8		192		1.5		2v		289.6		40.2		1m		154.9		-94.5

		43		u		255.4		8		192		1.5		2u		289.6		34.2		1m		154.9		-100.5

		44		v		261.3		8		192		1.5		2v		289.6		28.3		1m		154.9		-106.4

		45		u		267.3		8		192		1.5		2u		289.6		22.3		1m		154.9		-112.4

		46		v		273.2		8		192		1.5		2v		289.6		16.4		1m		154.9		-118.3

		47		u		279.1		8		192		1.5		2u		289.6		10.5		1m		154.9		-124.2

		48		v		285.1		8		192		1.5		2v		289.6		4.5		1m		154.9		-130.2

		49		u		291.0		8		192		1.5		2u		289.6		-1.4		1m		154.9		-136.1

		50		v		297.0		8		192		1.5		2v		289.6		-7.4		1m		154.9		-142.1

		51		u		302.9		8		192		1.5		2u		289.6		-13.3		1m		154.9		-148.0

		52		v		308.8		8		192		1.5		2v		289.6		-19.2		1m		154.9		-153.9

		53		u		314.8		8		192		1.5		2u		289.6		-25.2		1m		154.9		-159.9

		54		v		320.7		8		192		1.5		2v		289.6		-31.1		1m		154.9		-165.8

		55		u		326.7		8		192		1.5		2u		289.6		-37.1		1m		154.9		-171.8

		56		v		332.6		8		192		1.5		2v		289.6		-43.0		1m		154.9		-177.7

		57		u		338.5		8		192		1.5		2u		289.6		-48.9		1m		154.9		-183.6

		58		v		344.5		8		192		1.5		2v		289.6		-54.9		1m		154.9		-189.6

		59		u		350.4		8		192		1.5		2u		289.6		-60.8		1m		154.9		-195.5

		60		v		356.4		8		192		1.5		2v		289.6		-66.8		1m		154.9		-201.5

		61		u		362.3		8		192		1.5		2u		289.6		-72.7		1m		154.9		-207.4

		62		v		368.2		8		192		1.5		2v		289.6		-78.6		1m		154.9		-213.3

		63		u		374.2		8		192		1.5		2u		289.6		-84.6		1m		154.9		-219.3

		64		v		380.1		8		192		1.5		2v		289.6		-90.5		1m		154.9		-225.2

		65		u		386.1		8		192		1.5		3u		472.4		86.3		2m		520.7		134.6

		66		v		392.0		8		192		1.5		3v		472.4		80.4		2m		520.7		128.7

		67		u		397.9		8		192		1.5		3u		472.4		74.5		2m		520.7		122.8

		68		v		403.9		8		192		1.5		3v		472.4		68.5		2m		520.7		116.8

		69		u		409.8		8		192		1.5		3u		472.4		62.6		2m		520.7		110.9

		70		v		415.8		8		192		1.5		3v		472.4		56.6		2m		520.7		104.9

		71		u		421.7		8		192		1.5		3u		472.4		50.7		2m		520.7		99.0

		72		v		427.6		8		192		1.5		3v		472.4		44.8		2m		520.7		93.1

		73		u		433.6		8		192		1.5		3u		472.4		38.8		2m		520.7		87.1

		74		v		439.5		8		192		1.5		3v		472.4		32.9		2m		520.7		81.2

		75		u		445.5		8		192		1.5		3u		472.4		26.9		2m		520.7		75.2

		76		v		451.4		8		192		1.5		3v		472.4		21.0		2m		520.7		69.3

		77		u		457.3		8		192		1.5		3u		472.4		15.1		2m		520.7		63.4

		78		v		463.3		8		192		1.5		3v		472.4		9.1		2m		520.7		57.4

		79		u		469.2		8		192		1.5		3u		472.4		3.2		2m		520.7		51.5

		80		v		475.2		8		192		1.5		3v		472.4		-2.8		2m		520.7		45.5

		81		u		481.1		8		192		1.5		3u		472.4		-8.7		2m		520.7		39.6

		82		v		487.0		8		192		1.5		3v		472.4		-14.6		2m		520.7		33.7

		83		u		493.0		8		192		1.5		3u		472.4		-20.6		2m		520.7		27.7

		84		v		498.9		8		192		1.5		3v		472.4		-26.5		2m		520.7		21.8

		85		u		504.9		8		192		1.5		3u		472.4		-32.5		2m		520.7		15.8

		86		v		510.8		8		192		1.5		3v		472.4		-38.4		2m		520.7		9.9

		87		u		516.7		8		192		1.5		3u		472.4		-44.3		2m		520.7		4.0

		88		v		522.7		8		192		1.5		3v		472.4		-50.3		2m		520.7		-2.0

		89		u		528.6		8		192		1.5		3u		472.4		-56.2		2m		520.7		-7.9

		90		v		534.6		8		192		1.5		3v		472.4		-62.2		2m		520.7		-13.9

		91		u		540.5		8		192		1.5		3u		472.4		-68.1		2m		520.7		-19.8

		92		v		546.4		8		192		1.5		3v		472.4		-74.0		2m		520.7		-25.7

		93		u		552.4		8		192		1.5		3u		472.4		-80.0		2m		520.7		-31.7

		94		v		558.3		8		192		1.5		3v		472.4		-85.9		2m		520.7		-37.6

		95		u		564.3		8		192		1.5		3u		472.4		-91.9		2m		520.7		-43.6

		96		v		570.2		8		192		1.5		3v		472.4		-97.8		2m		520.7		-49.5

		97		u		576.1		8		192		1.5		4u		655.3		79.2		2m		520.7		-55.4

		98		v		582.1		8		192		1.5		4v		655.3		73.2		2m		520.7		-61.4

		99		u		588.0		8		192		1.5		4u		655.3		67.3		2m		520.7		-67.3

		100		v		594.0		8		192		1.5		4v		655.3		61.3		2m		520.7		-73.3

		101		u		599.9		8		192		1.5		4u		655.3		55.4		2m		520.7		-79.2

		102		v		605.8		8		192		1.5		4v		655.3		49.5		2m		520.7		-85.1

		103		u		611.8		8		192		1.5		4u		655.3		43.5		2m		520.7		-91.1

		104		v		617.7		8		192		1.5		4v		655.3		37.6		2m		520.7		-97.0

		105		u		623.7		8		192		1.5		4u		655.3		31.6		2m		520.7		-103.0

		106		v		629.6		8		192		1.5		4v		655.3		25.7		2m		520.7		-108.9

		107		u		635.5		8		192		1.5		4u		655.3		19.8		2m		520.7		-114.8

		108		v		641.5		8		192		1.5		4v		655.3		13.8		2m		520.7		-120.8

		109		u		647.4		8		192		1.5		4u		655.3		7.9		2m		520.7		-126.7

		110		v		653.4		8		192		1.5		4v		655.3		1.9		2m		520.7		-132.7

		111		u		659.3		8		192		1.5		4u		655.3		-4.0		2m		520.7		-138.6

		112		v		665.2		8		192		1.5		4v		655.3		-9.9		2m		520.7		-144.5

		113		u		671.2		8		192		1.5		4u		655.3		-15.9		2m		520.7		-150.5

		114		v		677.1		8		192		1.5		4v		655.3		-21.8		2m		520.7		-156.4

		115		u		683.1		8		192		1.5		4u		655.3		-27.8		2m		520.7		-162.4

		116		v		689.0		8		192		1.5		4v		655.3		-33.7		2m		520.7		-168.3

		117		u		694.9		8		192		1.5		4u		655.3		-39.6		2m		520.7		-174.2

		118		v		700.9		8		192		1.5		4v		655.3		-45.6		2m		520.7		-180.2

		119		u		706.8		8		192		1.5		4u		655.3		-51.5		2m		520.7		-186.1

		120		v		712.8		8		192		1.5		4v		655.3		-57.5		2m		520.7		-192.1

		121		u		718.7		8		192		1.5		4u		655.3		-63.4		2m		520.7		-198.0

		122		v		724.6		8		192		1.5		4v		655.3		-69.3		2m		520.7		-203.9

		123		u		730.6		8		192		1.5		4u		655.3		-75.3		2m		520.7		-209.9

		124		v		736.5		8		192		1.5		4v		655.3		-81.2		2m		520.7		-215.8

		125		u		742.5		8		192		1.5		4u		655.3		-87.2		2m		520.7		-221.8

		126		v		748.4		8		192		1.5		4v		655.3		-93.1		2m		520.7		-227.7

		127		u		754.3		8		192		1.5		4u		655.3		-99.0		2m		520.7		-233.6

		128		v		760.3		8		192		1.5		4v		655.3		-105.0		2m		520.7		-239.6

		129		u		766.2		8		192		1.5		5u		838.2		72.0		3m		886.5		120.3

		130		v		772.2		8		192		1.5		5v		838.2		66.0		3m		886.5		114.3

		131		u		778.1		8		192		1.5		5u		838.2		60.1		3m		886.5		108.4

		132		v		784.0		8		192		1.5		5v		838.2		54.2		3m		886.5		102.5

		133		u		790.0		8		192		1.5		5u		838.2		48.2		3m		886.5		96.5

		134		v		795.9		8		192		1.5		5v		838.2		42.3		3m		886.5		90.6

		135		u		801.9		8		192		1.5		5u		838.2		36.3		3m		886.5		84.6

		136		v		807.8		8		192		1.5		5v		838.2		30.4		3m		886.5		78.7

		137		u		813.7		8		192		1.5		5u		838.2		24.5		3m		886.5		72.8

		138		v		819.7		8		192		1.5		5v		838.2		18.5		3m		886.5		66.8

		139		u		825.6		8		192		1.5		5u		838.2		12.6		3m		886.5		60.9

		140		v		831.6		8		192		1.5		5v		838.2		6.6		3m		886.5		54.9

		141		u		837.5		8		192		1.5		5u		838.2		0.7		3m		886.5		49.0

		142		v		843.4		8		192		1.5		5v		838.2		-5.2		3m		886.5		43.1

		143		u		849.4		8		192		1.5		5u		838.2		-11.2		3m		886.5		37.1

		144		v		855.3		8		192		1.5		5v		838.2		-17.1		3m		886.5		31.2

		145		u		861.3		8		192		1.5		5u		838.2		-23.1		3m		886.5		25.2

		146		v		867.2		8		192		1.5		5v		838.2		-29.0		3m		886.5		19.3

		147		u		873.1		8		192		1.5		5u		838.2		-34.9		3m		886.5		13.4

		148		v		879.1		8		192		1.5		5v		838.2		-40.9		3m		886.5		7.4

		149		u		885.0		8		192		1.5		5u		838.2		-46.8		3m		886.5		1.5

		150		v		891.0		8		192		1.5		5v		838.2		-52.8		3m		886.5		-4.5

		151		u		896.9		8		192		1.5		5u		838.2		-58.7		3m		886.5		-10.4

		152		v		902.8		8		192		1.5		5v		838.2		-64.6		3m		886.5		-16.3

		153		u		908.8		8		192		1.5		5u		838.2		-70.6		3m		886.5		-22.3

		154		v		914.7		8		192		1.5		5v		838.2		-76.5		3m		886.5		-28.2

		155		u		920.7		8		192		1.5		5u		838.2		-82.5		3m		886.5		-34.2

		156		v		926.6		8		192		1.5		5v		838.2		-88.4		3m		886.5		-40.1

		157		u		932.5		8		192		1.5		5u		838.2		-94.3		3m		886.5		-46.0

		158		v		938.5		8		192		1.5		5v		838.2		-100.3		3m		886.5		-52.0

		159		u		944.4		8		192		1.5		5u		838.2		-106.2		3m		886.5		-57.9

		160		v		950.4		8		192		1.5		5v		838.2		-112.2		3m		886.5		-63.9

		161		u		956.3		8		192		1.5		6u		1021.1		64.8		3m		886.5		-69.8

		162		v		962.2		8		192		1.5		6v		1021.1		58.9		3m		886.5		-75.7

		163		u		968.2		8		192		1.5		6u		1021.1		52.9		3m		886.5		-81.7

		164		v		974.1		8		192		1.5		6v		1021.1		47.0		3m		886.5		-87.6

		165		u		980.1		8		192		1.5		6u		1021.1		41.0		3m		886.5		-93.6

		166		v		986.0		8		192		1.5		6v		1021.1		35.1		3m		886.5		-99.5

		167		u		991.9		8		192		1.5		6u		1021.1		29.2		3m		886.5		-105.4

		168		v		997.9		8		192		1.5		6v		1021.1		23.2		3m		886.5		-111.4

		169		u		1003.8		8		192		1.5		6u		1021.1		17.3		3m		886.5		-117.3

		170		v		1009.8		8		192		1.5		6v		1021.1		11.3		3m		886.5		-123.3

		171		u		1015.7		8		192		1.5		6u		1021.1		5.4		3m		886.5		-129.2

		172		v		1021.6		8		192		1.5		6v		1021.1		-0.5		3m		886.5		-135.1

		173		u		1027.6		8		192		1.5		6u		1021.1		-6.5		3m		886.5		-141.1

		174		v		1033.5		8		192		1.5		6v		1021.1		-12.4		3m		886.5		-147.0

		175		u		1039.5		8		192		1.5		6u		1021.1		-18.4		3m		886.5		-153.0

		176		v		1045.4		8		192		1.5		6v		1021.1		-24.3		3m		886.5		-158.9

		177		u		1051.3		8		192		1.5		6u		1021.1		-30.2		3m		886.5		-164.8

		178		v		1057.3		8		192		1.5		6v		1021.1		-36.2		3m		886.5		-170.8

		179		u		1063.2		8		192		1.5		6u		1021.1		-42.1		3m		886.5		-176.7

		180		v		1069.2		8		192		1.5		6v		1021.1		-48.1		3m		886.5		-182.7

		181		u		1075.1		8		192		1.5		6u		1021.1		-54.0		3m		886.5		-188.6

		182		v		1081.0		8		192		1.5		6v		1021.1		-59.9		3m		886.5		-194.5

		183		u		1087.0		8		192		1.5		6u		1021.1		-65.9		3m		886.5		-200.5

		184		v		1092.9		8		192		1.5		6v		1021.1		-71.8		3m		886.5		-206.4

		185		u		1098.9		8		192		1.5		6u		1021.1		-77.8		3m		886.5		-212.4

		186		v		1104.8		8		192		1.5		6v		1021.1		-83.7		3m		886.5		-218.3

		187		u		1110.7		8		192		1.5		6u		1021.1		-89.6		3m		886.5		-224.2

		188		v		1116.7		8		192		1.5		6v		1021.1		-95.6		3m		886.5		-230.2

		189		u		1122.6		8		192		1.5		6u		1021.1		-101.5		3m		886.5		-236.1

		190		v		1128.6		8		192		1.5		6v		1021.1		-107.5		3m		886.5		-242.1

		191		u		1134.5		8		192		1.5		6u		1021.1		-113.4		3m		886.5		-248.0

		192		v		1140.4		8		192		1.5		6v		1021.1		-119.3		3m		886.5		-253.9

		193		u		1146.4		8		192		1.5		7u		1204		57.6		4m		1252.2		105.8

		194		v		1152.3		8		192		1.5		7v		1204		51.7		4m		1252.2		99.9

		195		u		1158.3		8		192		1.5		7u		1204		45.7		4m		1252.2		93.9

		196		v		1164.2		8		192		1.5		7v		1204		39.8		4m		1252.2		88.0

		197		u		1170.1		8		192		1.5		7u		1204		33.9		4m		1252.2		82.1

		198		v		1176.1		8		192		1.5		7v		1204		27.9		4m		1252.2		76.1

		199		u		1182.0		8		192		1.5		7u		1204		22.0		4m		1252.2		70.2

		200		v		1188.0		8		192		1.5		7v		1204		16.0		4m		1252.2		64.2

		201		u		1193.9		8		192		1.5		7u		1204		10.1		4m		1252.2		58.3

		202		v		1199.8		8		192		1.5		7v		1204		4.2		4m		1252.2		52.4

		203		u		1205.8		8		192		1.5		7u		1204		-1.8		4m		1252.2		46.4

		204		v		1211.7		8		192		1.5		7v		1204		-7.7		4m		1252.2		40.5

		205		u		1217.7		8		192		1.5		7u		1204		-13.7		4m		1252.2		34.5

		206		v		1223.6		8		192		1.5		7v		1204		-19.6		4m		1252.2		28.6

		207		u		1229.5		8		192		1.5		7u		1204		-25.5		4m		1252.2		22.7

		208		v		1235.5		8		192		1.5		7v		1204		-31.5		4m		1252.2		16.7

		209		u		1241.4		8		192		1.5		7u		1204		-37.4		4m		1252.2		10.8

		210		v		1247.4		8		192		1.5		7v		1204		-43.4		4m		1252.2		4.8

		211		u		1253.3		8		192		1.5		7u		1204		-49.3		4m		1252.2		-1.1

		212		v		1259.2		8		192		1.5		7v		1204		-55.2		4m		1252.2		-7.0

		213		u		1265.2		8		192		1.5		7u		1204		-61.2		4m		1252.2		-13.0

		214		v		1271.1		8		192		1.5		7v		1204		-67.1		4m		1252.2		-18.9

		215		u		1277.1		8		192		1.5		7u		1204		-73.1		4m		1252.2		-24.9

		216		v		1283.0		8		192		1.5		7v		1204		-79.0		4m		1252.2		-30.8

		217		u		1288.9		8		192		1.5		7u		1204		-84.9		4m		1252.2		-36.7

		218		v		1294.9		8		192		1.5		7v		1204		-90.9		4m		1252.2		-42.7

		219		u		1300.8		8		192		1.5		7u		1204		-96.8		4m		1252.2		-48.6

		220		v		1306.8		8		192		1.5		7v		1204		-102.8		4m		1252.2		-54.6

		221		u		1312.7		8		192		1.5		7u		1204		-108.7		4m		1252.2		-60.5

		222		v		1318.6		8		192		1.5		7v		1204		-114.6		4m		1252.2		-66.4

		223		u		1324.6		8		192		1.5		7u		1204		-120.6		4m		1252.2		-72.4

		224		v		1330.5		8		192		1.5		7v		1204		-126.5		4m		1252.2		-78.3

		225		u		1336.5		8		192		1.5		8u		1386.8		50.3		4m		1252.2		-84.3

		226		v		1342.4		8		192		1.5		8v		1386.8		44.4		4m		1252.2		-90.2

		227		u		1348.3		8		192		1.5		8u		1386.8		38.5		4m		1252.2		-96.1

		228		v		1354.3		8		192		1.5		8v		1386.8		32.5		4m		1252.2		-102.1

		229		u		1360.2		8		192		1.5		8u		1386.8		26.6		4m		1252.2		-108.0

		230		v		1366.2		8		192		1.5		8v		1386.8		20.6		4m		1252.2		-114.0

		231		u		1372.1		8		192		1.5		8u		1386.8		14.7		4m		1252.2		-119.9

		232		v		1378.0		8		192		1.5		8v		1386.8		8.8		4m		1252.2		-125.8

		233		u		1384.0		8		192		1.5		8u		1386.8		2.8		4m		1252.2		-131.8

		234		v		1389.9		8		192		1.5		8v		1386.8		-3.1		4m		1252.2		-137.7

		235		u		1395.9		8		192		1.5		8u		1386.8		-9.1		4m		1252.2		-143.7

		236		v		1401.8		8		192		1.5		8v		1386.8		-15.0		4m		1252.2		-149.6

		237		u		1407.7		8		192		1.5		8u		1386.8		-20.9		4m		1252.2		-155.5

		238		v		1413.7		8		192		1.5		8v		1386.8		-26.9		4m		1252.2		-161.5

		239		u		1419.6		8		192		1.5		8u		1386.8		-32.8		4m		1252.2		-167.4

		240		v		1425.6		8		192		1.5		8v		1386.8		-38.8		4m		1252.2		-173.4

		241		u		1431.5		8		192		1.5		8u		1386.8		-44.7		4m		1252.2		-179.3

		242		v		1437.4		8		192		1.5		8v		1386.8		-50.6		4m		1252.2		-185.2
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