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Interface Control Document: 
Detector Infrastructure Systems (6.03.01.09) to IR Accelerator Systems (6.04.03)
[bookmark: _Toc137386757][bookmark: _Toc137386892][bookmark: _Hlk137377210][bookmark: _Toc210380838]Purpose and Scope
[bookmark: _Toc137386758][bookmark: _Toc137386893]This document records the agreed upon interfaces between the Detector Infrastructure Systems and other sub-systems within the IR Accelerator Systems. These interfaces are based on the system requirements that are necessary to integrate these sub-systems as part of the Electron Ion Collider Project.
[bookmark: _Toc210380839]Introduction
[bookmark: _Toc137386894]These interfaces describe the relationships between the Detector Infrastructure Systems and the IR Accelerator Systems including (examples by inclusion) located in (areas by inclusion). 
[bookmark: _Toc210380840]Detector Infrastructure Systems
Provide an introductory description of your sub-system and an overview of the things that it receives, provides, supports, constrains, or otherwise requires as part of its function --- specifically if these things are manifested as interfaces.
IR Accelerator Systems (IR-AS): Description of the TYPES of interfaces that exist between the ICD reference system and this sub-system, and a BRIEF overview of the roles they play.
[bookmark: InterfaceRelationships][bookmark: _Toc137386896][bookmark: _Toc210380841]Overview of Interface Relationships
The following are the sub-systems within the IR Accelerator Systems that have interfaces connected to the Detector Infrastructure Systems.
[bookmark: _Toc137386897][bookmark: _Toc210380842]Interface Responsibilities
The various ownerships of responsibilities may be listed here. However, this section might also refer to the Provider section of the interface detail if all pertinent responsibilities are listed there. If this is the case, simply enter: “See the Provider section within the interface details for information about the responsibilities associated with individual interfaces.”
[bookmark: _Toc210380843]Safety and Environmental Considerations
General safety and environmental considerations are identified here. Any considerations that are specific to the individual sub-system, will be addressed in external safety documents and are referenced here. 
Considerations for all systems
Add general safety and environmental considerations here.
Special considerations and references
Add references here as necessary. 
[bookmark: _Toc137386898][bookmark: _Toc210380844]Design Considerations
[bookmark: _Toc137386899]Notes here about general design considerations.
[bookmark: _Toc210380845]Organization 
The interfaces in this document are grouped by sub-system as identified in the sub-system identifier. All interfaces between the Detector Infrastructure Systems and a related sub-system will be included in a single section. Entries within that section will be sorted by the interface identifier or WBS number, as appropriate.
[bookmark: _Toc137386759][bookmark: _Toc137386900][bookmark: _Toc210380846]Interface summary
This tables in this section provide a list of all interfaces that are defined within this document. The interfaces are grouped by sub-system/WBS. Each table has the following fields:
Section: the section number in this document where the interface is addressed.
WBS (1): the WBS number within the ICD reference system, unless the reference system is the owner.
WBS (2): the WBS number for the connected system.
ID: the interface identifier as defined in the Interface Requirement Document (IRD).
Name: the name of the interface as defined in the IRD.
Description: the description of the interface as defined in the IRD.
Owner: identifies the WBS number of the entity that is responsible for ensuring the interface is provided and that it meets validation/verification requirements.
Detector Infrastructure Systems to IR Accelerator Systems
	Section
	WBS1
	WBS2
	ID
	Name
	Description
	Owner

	4
	
	6.04.03
	
	
	IR Accelerator Systems
	

	4.1
	6.03.01.09
	6.04.03
	I-DET-DS-INF-FWD.001
	Detector Support
	The detector will be supported by an integrated support stand that is fully integrated with the vacuum system and allows the position of the detector to be adjusted.
	6.03.01.09.03

	4.2
	6.03.01.09
	6.04.03
	I-DET-DS-INF-FWD.002
	Detector Support
	The detector will be supported by an integrated support stand that is fully integrated with the vacuum system and allows the position of the detector to be adjusted.
	6.03.01.09.03

	4.3
	6.03.01.09
	6.04.03
	I-DET-DS-INF-FWD.011
	Space Constraint
	The interior radius of the dRICH is governed by the size of the beamline and its associated flanges and support system.
	6.03.01.09.03

	4.4
	6.03.01.09
	6.04.03
	I-DET-DS-INF-FWD.013
	Space Constraint
	The interior radius of the tracking detectors is governed by the size of the beamline.
	6.03.01.09.03

	4.5
	6.03.01.09
	6.04.03
	I-DET-DS-INF-INT.007
	Space Constraint
	Access to the B0 detector is constrained by the vacuum valve in front of the B0 magnet. A minimum of 15 centimeters of free space will be required on the IP-side of the B0-dipole for the installation of the B0 detectors.
	6.03.01.09.04

	4.6
	6.03.01.09
	6.04.03
	I-DET-DS-INF-INT.008
	Space Constraint
	The electron and hadron beam pipes must be contained within the B0 detector.
	6.03.01.09.04

	4.7
	6.03.01.09
	6.04.03
	I-DET-DS-INF-INT.009
	Position Constraint
	The LowQ2 detector must be upstream in the electron direction from the Q3ER magnet.
	6.03.01.09.04

	4.8
	6.03.01.09
	6.04.03
	I-DET-DS-INF-INT.010
	Position Constraint
	The LowQ2 detector must be downstream in the electron direction from the B2ER magnet.
	6.03.01.09.04

	4.9
	6.03.01.09
	6.04.03
	I-DET-DS-INF-INT.021
	Backward ECAL Bore Clearance
	The bore of the backward ECAL must be designed to allow it to be inserted/removed over the existing beamline flanges.
	6.03.01.09.04

	4.10
	6.03.01.09
	6.04.03
	I-DET-DS-INF-INT.022
	Space Constraint
	The interior radius of the backward ECAL is governed by the size of the beamline.
	6.03.01.09.04

	4.11
	6.03.01.09
	6.04.03
	I-DET-DS-INF-INT.037
	Space Constraint
	The interior radius of the backward HCAL is governed by the size of the beamline.
	6.03.01.09.04

	4.12
	6.03.01.09
	6.04.03
	I-DET-DS-INF-INT.038
	Space Constraint
	The interior radius of the forward HCAL is governed by the size of the beamline.
	6.03.01.09.04

	4.13
	6.03.01.09
	6.04.03
	I-DET-DS-INF-INT.108
	Space Constraint
	The interior radius of the pfRICH is governed by the size of the beamline and its associated flanges and support system.
	6.03.01.09.04

	4.14
	6.03.01.09
	6.04.03
	I-DET-DS-INF-INT.134
	Beampipe Constraints for Central Detector
	The size, configuration, and clearances of the beampipe, valves and connectors in the ePIC barrel must be coordinated with the design of the interior detector systems.
	6.03.01.09.04

	4.15
	6.03.01.09
	6.04.03
	I-DET-DS-INF-INT.135
	Beampipe Constraints for Forward Endcap
	The size, configuration, and clearances of the beampipe, valves and connectors through the forward endcap must be coordinated with the design of the detector systems.
	6.03.01.09.04

	4.16
	6.03.01.09
	6.04.03
	I-DET-DS-INF-INT.136
	Beampipe Constraints for Backward Endcap
	The size, configuration, and clearances of the beampipe, valves and connectors through the backward endcap must be coordinated with the design of the detector systems.
	6.03.01.09.04



[bookmark: InterfaceSummary]
[bookmark: _Toc210380847]Detector Infrastructure Systems (DET-DS-INF) to IR Accelerator Systems (IR-AS)
I-DET-DS-INF-FWD.001	Detector Support
System 1:	Off-Momentum Detectors (6.03.01.10)
System 2:	IR Accelerator Systems (6.04.03)
Type:	STRUCT
Description:	The detector will be supported by an integrated support stand that is fully integrated with the vacuum system and allows the position of the detector to be adjusted.
Provider:	Hadron Endcap Structures (6.03.01.09.03)
Details:	See details in the Detector System Interface Control Document.
Requirements:	P-DET-DS-ANC.1, P-DET-DS-ANC.2
References:	
I-DET-DS-INF-FWD.002	Detector Support
System 1:	Roman Pots (6.03.01.10)
System 2:	IR Accelerator Systems (6.04.03)
Type:	STRUCT
Description:	The detector will be supported by an integrated support stand that is fully integrated with the vacuum system and allows the position of the detector to be adjusted.
Provider:	Hadron Endcap Structures (6.03.01.09.03)
Details:	See details in the Detector System Interface Control Document.
Requirements:	P-DET-DS-ANC.1, P-DET-DS-ANC.2
References:	
I-DET-DS-INF-FWD.011	Space Constraint
System 1:	Forward RICH Detector Systems (6.03.01.03)
System 2:	IR Accelerator Systems (6.04.03)
Type:	SPACE
Description:	The interior radius of the dRICH is governed by the size of the beamline and its associated flanges and support system.
Provider:	Hadron Endcap Structures (6.03.01.09.03)
Details:	See details in the Detector System Interface Control Document.
Requirements:	P-DET-DS-PID.5
References:	
I-DET-DS-INF-FWD.013	Space Constraint
System 1:	Barrel Tracking Systems (6.03.01.02)
System 2:	IR Accelerator Systems (6.04.03)
Type:	SPACE
Description:	The interior radius of the tracking detectors is governed by the size of the beamline.
Provider:	Hadron Endcap Structures (6.03.01.09.03)
Details:	See details in the Detector System Interface Control Document.
Requirements:	P-DET-DS-TRAK.9
References:	
I-DET-DS-INF-INT.007	Space Constraint
System 1:	B-Zero Detectors (6.03.01.10)
System 2:	IR Accelerator Systems (6.04.03)
Type:	SPACE
Description:	Access to the B0 detector is constrained by the vacuum valve in front of the B0 magnet. A minimum of 15 centimeters of free space will be required on the IP-side of the B0-dipole for the installation of the B0 detectors.
Provider:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
Details:	See details in the Detector System Interface Control Document.
Requirements:	P-DET-DS-ANC.1
References:	
I-DET-DS-INF-INT.008	Space Constraint
System 1:	B-Zero Detectors (6.03.01.10)
System 2:	IR Accelerator Systems (6.04.03)
Type:	SPACE
Description:	The electron and hadron beam pipes must be contained within the B0 detector.
Provider:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
Details:	See details in the Detector System Interface Control Document.
Requirements:	P-DET-DS-ANC.1
References:	
I-DET-DS-INF-INT.009	Position Constraint
System 1:	Low Q2 Detectors (6.03.01.10)
System 2:	IR Accelerator Systems (6.04.03)
Type:	SPACE
Description:	The LowQ2 detector must be upstream in the electron direction from the Q3ER magnet.
Provider:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
Details:	See details in the Detector System Interface Control Document.
Requirements:	P-DET-DS-ANC.1
References:	
I-DET-DS-INF-INT.010	Position Constraint
System 1:	Low Q2 Detectors (6.03.01.10)
System 2:	IR Accelerator Systems (6.04.03)
Type:	SPACE
Description:	The LowQ2 detector must be downstream in the electron direction from the B2ER magnet.
Provider:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
Details:	See details in the Detector System Interface Control Document.
Requirements:	P-DET-DS-ANC.1
References:	
I-DET-DS-INF-INT.021	Backward ECAL Bore Clearance
System 1:	Backward EMCal Systems (6.03.01.04)
System 2:	IR Accelerator Systems (6.04.03)
Type:	SPACE
Description:	The bore of the backward ECAL must be designed to allow it to be inserted/removed over the existing beamline flanges.
Provider:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
Details:	See details in the Detector System Interface Control Document.
Requirements:	P-DET-DS-ECAL.1
References:	
I-DET-DS-INF-INT.022	Space Constraint
System 1:	Backward EMCal Systems (6.03.01.04)
System 2:	IR Accelerator Systems (6.04.03)
Type:	SPACE
Description:	The interior radius of the backward ECAL is governed by the size of the beamline.
Provider:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
Details:	See details in the Detector System Interface Control Document.
Requirements:	P-DET-DS-ECAL.1
References:	
I-DET-DS-INF-INT.037	Space Constraint
System 1:	Backward HCal Systems (6.03.01.05)
System 2:	IR Accelerator Systems (6.04.03)
Type:	SPACE
Description:	The interior radius of the backward HCAL is governed by the size of the beamline.
Provider:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
Details:	See details in the Detector System Interface Control Document.
Requirements:	P-DET-DS-HCAL.1
References:	
I-DET-DS-INF-INT.038	Space Constraint
System 1:	Forward HCal Systems (6.03.01.05)
System 2:	IR Accelerator Systems (6.04.03)
Type:	SPACE
Description:	The interior radius of the forward HCAL is governed by the size of the beamline.
Provider:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
Details:	See details in the Detector System Interface Control Document.
Requirements:	P-DET-DS-HCAL.1
References:	
I-DET-DS-INF-INT.108	Space Constraint
System 1:	Backward RICH Detector Systems (6.03.01.03)
System 2:	IR Accelerator Systems (6.04.03)
Type:	SPACE
Description:	The interior radius of the pfRICH is governed by the size of the beamline and its associated flanges and support system.
Provider:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
Details:	See details in the Detector System Interface Control Document.
Requirements:	P-DET-DS-PID.5
References:	
I-DET-DS-INF-INT.134	Beampipe Constraints for Central Detector
System 1:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
System 2:	IR Accelerator Systems (6.04.03)
Type:	SPACE
Description:	The size, configuration, and clearances of the beampipe, valves and connectors in the ePIC barrel must be coordinated with the design of the interior detector systems.
Provider:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
Details:	See details in the Detector System Interface Control Document.
Requirements:	F-DET-DS-INF.4
References:	
I-DET-DS-INF-INT.135	Beampipe Constraints for Forward Endcap
System 1:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
System 2:	IR Accelerator Systems (6.04.03)
Type:	SPACE
Description:	The size, configuration, and clearances of the beampipe, valves and connectors through the forward endcap must be coordinated with the design of the detector systems.
Provider:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
Details:	See details in the Detector System Interface Control Document.
Requirements:	F-DET-DS-INF.4
References:	
I-DET-DS-INF-INT.136	Beampipe Constraints for Backward Endcap
System 1:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
System 2:	IR Accelerator Systems (6.04.03)
Type:	SPACE
Description:	The size, configuration, and clearances of the beampipe, valves and connectors through the backward endcap must be coordinated with the design of the detector systems.
Provider:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
Details:	See details in the Detector System Interface Control Document.
Requirements:	F-DET-DS-INF.4
References:	

[bookmark: InterfaceDetails]
[bookmark: _Toc137386761][bookmark: _Toc137386903][bookmark: _Toc210380848]Applicable Documents
List applicable documents considered to be part of this document. Applicable documents shall be obtained from the EIC SharePoint Document Center.
[bookmark: _Toc137386762][bookmark: _Toc137386904][bookmark: _Toc210380849]Detailed change Log
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