SBND Interface Document (Cryostat Roof Port Arrangement for Detector Services)
		June 16, 2016
This is a controlled document. Initial approval of this document is required before implementation. All revisions to this document require the change control procedures of the SBN program before revision approval.
Revision History
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	V 1.0
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	V 2.0
	06/01/2016
	Removed radiation source deployment ports. Rearrangement of ports along APA frame to add two spare ports. 
	Min Jeong Kim, Ting Miao

	V 3.0
	06/07/2016
	Relocation and dimension changes of a spare port (port #15) on the fixed plate; changes on the drift high voltage port sizes (tube and flange).
	Min Jeong Kim, Andy Stefanik

	V 3.1
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	Replaced Figure 1 to show the drift high voltage port with the right size and shape. Change of reference to position laser ports relative to TPC.
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< Ports on the Cryostat Fixed Plate >
The cryostat fixed plate has all the cryogenic service ports, described in the separate document of SBN-doc-552, and the following five ports for detector services.
	Label
#
	DRAWING NUMBER
	FUNCTION
	DESCRIPTION
	TUBE SIZE
[“: inches]
	FLANGE SIZE
[“: inches]
	QUANTITY
	HEIGHT ABOVE TOP PLATE
(Depth Below Membrane)
	STAY CLEAR SIZE
	LOCATION
	LOCATION FLEXIBILITY
	NOTES

	15
	F10035424
	Spare Port
	Spare port available for detector services
(same properties as other instrumentation ports)
	4
	6 OD CF 
“CF” = Conflat Flange
	1
	Flexible
	
	
	
	See also the cryostat roof port arrangement for cryogenic services.

	21
	F10035424
	Cryostat/Detector Monitoring (Temperature)
	RTDs on the cryostat & some other locations inside cryostat
	4
	6 OD CF
	1
	Flexible
	10 cm on each side
	
	
	Feedthrough style like MicroBooNE.
Two more ports on the cryostat removable top.

	25
	F10035424
	Drift High Voltage Feedthrough
	Port for drift high voltage probe
	6
	8 OD CF
	1
	2” to flange face
	
	
	
	

	26
	F10035424
	Manhole
	Personal access port into cryostat
	30” x 0.25”
	35.5” (23.9764”; 609 mm)
	1
	
	
	
	
	Requested the same size of manhole as 35-ton and LAPD (fabrication drawings: 489594, 489596); but got smaller due to the space limitation on the fixed plate.

	27
	F10035424
	Detector Monitoring (Cameras with Light Source)
	Cameras to monitor the high voltage breakdown & cooldown process
	4
	6 OD CF
	1
	Flexible
	10 cm on each side
	
	
	Feedthrough style like MicroBooNE.
Two more ports on the cryostat removable top.








< Ports on the Cryostat Removable Plate >
	Label
#
	DRAWING NUMBER
	FUNCTION
	DESCRIPTION
	TUBE SIZE
[“: inches]
	FLANGE SIZE
[“: inches]
	QUANTITY
	HEIGHT ABOVE TOP PLATE
	STAY CLEAR SIZE
	LOCATION
	LOCATION FLEXIBILITY
	NOTES

	1.1
	F10041250.1
	TPC Signal/Power Feedthrough(s)
	Signal & power feedthrough(s) for Anode Plane Assemblies
	12
	14 OD CF
	4
	Keep minimal for clearance above warm electronics
	30 cm above & 30 cm radius for warm electronics and enclosure
	Directly above APAs near ends
	 10 cm transverse to beam direction; Completely flexible in beam direction 
	

	1.2
	F10041250.1
	PMT Signal/Power Feedthrough(s)
	Signal & Power feedthrough(s) for PMTs
	12
	14 OD CF
	2
	Needs more design development
	Currently show the same size as TPC
	Directly above APAs
	 10 cm transverse to beam direction; Completely flexible in beam direction 
	

	1.3
	F10041250.1
	Light Gide Bar System Signal/Power Feedthrough(s)
	Signal & Power feedthrough(s) for Light Guide Bars
	8
	10 OD CF
	2 
	Needs more design development
	
	Directly above APAs
	 10 cm transverse to beam direction; 
Completely flexible in beam direction 
	

	1.4
	F10041250.1
	Spares
	Spare Ports
	8
	10 OD CF
	2
	
	
	
	
	

	2
	F10041250.1
	TPC Support
	Port(s) for TPC support hanger
	4
	6 OD CF
	6
	Needs more design development
	
	
	 1 cm around the current locations
	The support rod needs a structural connection to top plate structure.

	3
	F10041250.1
	Laser Port(s)
	Port(s) for steering head of Laser Calibration System
	6
	8 OD CF
	4
	Clearance for laser drive head
	[bookmark: _GoBack]45 cm diameter of steering head (cylinder) with rectangular extension hosting a step motor to drive the feedthrough rotation around vertical axis 
	Four TPC corners 
(SBN-doc-462-v3): 
159 mm (+1/-4 mm) away from the center plane of the APA frame (74 mm away from the outer surface of the leveling plates), and is 100 mm (+1/-4 mm) from the outer vertical edge of the APA frame 
	
	Two laser ports per drift to reconstruct the electric field without ambiguity: One needs two straight tracks crossing within the drift region at the same time (per Igor Kreslo). 

	4.1
	F10041250.1
	Detector Monitoring (Temperature)
	RTDs on the TPC & some other locations inside cryostat
	4
	6 OD CF
	2
	Flexible
	10 cm on each side
	
	
	One port for each APA – feedthrough style like MicroBooNE. 
One port on the cryostat fixed top.  

	4.2
	F10041250.1
	Detector Monitoring (Cameras with Light Source)
	Cameras to monitor the high voltage breakdown & cooldown process
	4
	6 OD CF
	2
	Flexible
	10 cm on each side
	
	
	One port for each APA – feedthrough style like MicroBooNE. 
One port on the cryostat fixed top.  
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Figure 1: Cryostat roof port arrangement on fixed plate (Drawings)
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Figure 2: Cryostat roof port arrangement [left] on the fixed plate and [right] on removable top (3D model)  
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