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[bookmark: _Toc236129264]Introduction
Purpose
This document is the baseline for communicating with suppliers and developers to establish the requirements of the EPIC Detector.  The document is used to track the progress of developments or development contracts and to validate that the resulting system complies with the established requirements.
Definitions for requirements
With respect to the definition of requirements the following terms and document [2] apply to this document.
Must: This word, or the terms "required" or "shall", means that the definition is an absolute requirement of the specification.
Must not: This phrase, or the phrase "shall not", means that the definition is an absolute prohibition of the specification.
Should: This word, or the adjective "recommended", mean that there may exist valid reasons in particular circumstances to ignore a particular item, but the full implications must be understood and carefully weighed before choosing a different course.
Should not: This phrase, or the phrase "not recommended" mean that there may exist valid reasons in particular circumstances when the behavior is acceptable or even useful, but the full implications should be understood and the case carefully weighed before implementing any behavior described with this label.
May: This word, or the adjective "optional", means that an item is truly optional.  One vendor may choose to include the item because a particular marketplace requires it or because the vendor feels that it enhances the product while another vendor may omit the same item. An implementation which does not include a particular option must be prepared to interoperate with another implementation which does include the option, though perhaps with reduced functionality. In the same vein an implementation which does include a particular option must be prepared to interoperate with another implementation which does not include the option (except, of course, for the feature the option provides.)
Terms and abbreviations
	
	

	Inner Detectors
	SVT, MPGDS, pfRICH, EEEMCAL, AC-LGAD

	Central Barrel
	Central barrel of the EPIC detector, mostly encompassed by the Barrel HCAL and flux return

	TBA
	To Be Announced

	TBC
	To Be Confirmed

	TBD
	To Be Done
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[1] {EXAMPLE}

1. Requirements
1.1. Safety Factors
1.1.1. Safety factors will be calculated based off yield strength.
1.1.2. Parts with a safety factor of 3 or greater will be generally accepted and will not require further review.
1.1.3. Parts with a safety factor of 1.5 to 3 are required to be internally reviewed to determine if it’s acceptable.
1.1.4. Parts with a safety factor of 1.5 or less will be considered unacceptable.
1.1.5. Bolts with a safety factor of 2 or greater will be generally accepted and will not require further review.
1.1.6. Boltswith a safety factor of 1 to 2 are required to be internally reviewed to determine if it’s acceptable.
1.1.7. Bolts with a safety factor of 1 or less will be considered unacceptable.
1.1.8. Engineering judgment will be used for identifying and disregarding any singularities which may go below these minimums.

1.2. Beampipe Clearances
1.2.1. Inner Detectors will have a minimum clearance to the beampipe of 5mm all around. 
1.2.2. For Inner Detectors that will be installed over flanges then the minimum clearance will be 5mm to the flange all around. 
1.2.3. All other central detectors will have a minimum clearance to the beampipe of 10mm all around. 
1.2.4. For all other central detectors that will be installed over flanges then the minimum clearance will be 10mm to the flange all around. 
1.2.5. Endcaps will have a minimum clearance to the beampipe of 30mm all around.
 
1.3. Mechanical Adjustment Clearances 
1.3.1. Carbon Fiber Tuber adjustments
1.3.1.1. Beampipe angular tolerance is ±1 mrad.
1.3.1.2. Barrel Emcal adjustment will be within ±5m .
1.3.1.3. STAR Cradle adjustment will be within ±~1/8” (4mm).
1.3.1.4. The Carbon Fiber Tube shall be able to be located within 12 mm.
1.3.2. The Barrel Emcal shall be able to be located within 5 mm.
1.3.3. The STAR Cradle shall be able to be located within 4 mm.

1.4. RCS Mechanical needs 
1.4.1. Endcaps shall have cutouts to accommodate spaces needed for the RCS beampipe. The minimum clearance shall be 30mm
1.4.2. The RCS beampipe shall be supported by either the South Platform or the Central Barrel.
1.4.3. If extra steel is needed for the fringe field, then support for it shall also be provided by either the South Platform or Central Barrel.

1.5. Weight Limits 
1.5.1. The weight limit of 1200 metric tons of the floor shall not be exceeded.
1.5.2. The combined weight of the Central Barrel shall not exceed 1200 metric tons.
1.5.3. The combined weight of both halves of the Hadron endcap shall not exceed 450 metric tons.
1.5.4. The combined weight of both halves of the Hadron endcap shall not exceed 275 metric tons.

1.6. Detector Alignment
1.6.1. The main barrel and both endcaps shall be rotated 8mrad counterclockwise about the Y axis (looking top down). 
1.6.2. The tolerance for this measurement shall be ± 1mrad.

1.7. Services, Gaps, and Clearances
1.7.1. Predefined detector envelopes shall not be infringed upon
1.7.2. Locations of concern
1.7.2.1. Area needed around pfRICH: 2000 cm2 + 10% = 2200 cm2
1.7.2.2. Area needed around EEEMcal: 2150cm2 + 10% = 2365 cm2
1.7.2.3. Area needed between CF tube and dRICH: 4350 cm2 + 10% = 4785 cm2
1.7.2.4. Area needed between dRICH boxes: 4800 cm2 + 10% = 5280 cm2
1.7.2.5. Area needed between dRICH and HCAL: 5650 cm2 + 10% = 6215 cm2
1.7.2.6. [image: Graphical user interface, diagram
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