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Interface Control Document: 
Ancillary Detectors (6.03.01.10) to IR Accelerator Systems (6.04.03)
[bookmark: _Toc137386757][bookmark: _Toc137386892][bookmark: _Hlk137377210][bookmark: _Toc222584300]Purpose and Scope
[bookmark: _Toc137386758][bookmark: _Toc137386893]This document records the agreed upon interfaces between the Ancillary Detectors 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: _Toc222584301]Introduction
[bookmark: _Toc137386894]These interfaces describe the relationships between the Ancillary Detectors and the IR Accelerator Systems including (examples by inclusion) located in (areas by inclusion). 
[bookmark: _Toc222584302]Ancillary Detectors
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.
[bookmark: _Toc137386896][bookmark: _Toc222584303]Overview of Interface Relationships
The following are the sub-systems within the IR Accelerator Systems that have interfaces connected to the Ancillary Detectors.
IR Accelerator Systems (IR-AS): Identify the general types of interface relationships between the ICD reference system and this sub-system.
[bookmark: InterfaceRelationships][bookmark: _Toc137386897][bookmark: _Toc222584304]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: _Toc222584305]Design Considerations
[bookmark: _Toc137386899]Notes here about general design considerations.
[bookmark: _Toc222584306]Organization 
The interfaces in this document are grouped by sub-system as identified in the sub-system identifier. All interfaces between the Ancillary Detectors 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: _Toc222584307]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.
Ancillary Detectors to IR Accelerator Systems
	Section
	WBS1
	WBS2
	ID
	Name
	Description
	Owner

	4
	
	6.04.03
	
	
	IR Accelerator Systems
	

	4.1
	6.03.01.10
	6.04.03
	I-DET-ANC-LOWQ2.003
	LowQ2 Beamline Proximity
	The LowQ2 detector must be positioned as close as possible electron beampipe in order to detector particles at a shallow angle from the electron beam.
	6.03.01.10

	4.2
	6.03.01.10
	6.04.03
	I-DET-ANC-LOWQ2.005
	Accelerator Interference
	The performance of the LowQ2 detector will depend on the inner apertures and locations of IR magnets (from IP to B2eR)
	6.03.01.10

	4.3
	6.03.01.10
	6.04.03
	I-DET-ANC-LUMI.003
	Accelerator Interference
	Detector must be positioned between the electron and hadron beamlines in the far backward area, and its size and position are governed by the adjacent accelerator components. 
	6.03.01.10

	4.4
	6.03.01.10
	6.04.03
	I-DET-ANC-LUMI.004
	Beamline Alignment
	The center of the luminosity detector must be positioned along the centerline of the incoming electron beam as it passes through the interaction point.
	6.03.01.10

	4.5
	6.03.01.10
	6.04.03
	I-DET-ANC-LUMI.005
	Detector Placement
	The detector must be positioned to avoid magnetic interference from adjacent beamline magnets.
	6.03.01.10

	4.6
	6.03.01.10
	6.04.03
	I-DET-ANC-OFFMO.002
	Backward Space Constraint
	The detector must be positioned after the B1APF dipole in the hadron going direction.
	6.03.01.10

	4.7
	6.03.01.10
	6.04.03
	I-DET-ANC-OFFMO.003
	Beamline Integration
	These detectors will be integrated with the outgoing hadron beamline and will be enclosed within its vacuum system.
	6.03.01.10

	4.8
	6.03.01.10
	6.04.03
	I-DET-ANC-OFFMO.004
	Forward Space Constraint
	The detector must be positioned before the Roman Pots in the hadron going direction.
	6.03.01.10

	4.9
	6.03.01.10
	6.04.03
	I-DET-ANC-OFFMO.006
	Accelerator Interference
	This detector will contribute to the hadron accelerator impedance. Placement and location of detector layers have to be optimized. 
	6.03.01.10

	4.10
	6.03.01.10
	6.04.03
	I-DET-ANC-OFFMO.007
	Zero-Degree Calorimeter Interference
	The size and placement of the Off-momentum detector and their vacuum scattering chamber should be designed to have minimal interference with the 4 milliradian neutron cone required by the zero-degree calorimeter.
	6.03.01.10

	4.11
	6.03.01.10
	6.04.03
	I-DET-ANC-ROMAN.002
	Beamline Integration
	A cooling system will be required to remove heat from the tracking and readout electronics to prevent heat buildup. Feedthroughs in the vacuum scattering chamber have to be allocated. Feedthroughs in the vacuum scattering chamber have to be allocated for cables and for mechanical connections to the moving stages. 
	6.03.01.10

	4.12
	6.03.01.10
	6.04.03
	I-DET-ANC-ROMAN.003
	Accelerator Interference
	The Roman Pot detectors will come within 10 sigma of the center of the beam, and will impact the beam characteristics in a way that must be compensated for.
	6.03.01.10

	4.13
	6.03.01.10
	6.04.03
	I-DET-ANC-ROMAN.004
	Backward Space Constraint
	The detector must be positioned after the off-momentum detectors in the hadron going direction.
	6.03.01.10

	4.14
	6.03.01.10
	6.04.03
	I-DET-ANC-ROMAN.005
	Beamline Integration
	These detectors will be integrated with the outgoing hadron beamline and will be enclosed within its vacuum system.
	6.03.01.10

	4.15
	6.03.01.10
	6.04.03
	I-DET-ANC-ROMAN.006
	Forward Space Constraint
	The detector must be positioned before the B2PF magnet in the hadron going direction.
	6.03.01.10

	4.16
	6.03.01.10
	6.04.03
	I-DET-ANC-ROMAN.007
	RF Shielding
	This detector will generate RF radiation that the accelerator beamline must be shielded from.
	6.03.01.10

	4.17
	6.03.01.10
	6.04.03
	I-DET-ANC-ROMAN.008
	Accelerator Interference
	This detector will contribute to the hadron accelerator impedance. Placement and location of detector layers have to be optimized.
	6.03.01.10

	4.18
	6.03.01.10
	6.04.03
	I-DET-INF-FWD.001
	Detector Support
	The off-momentum detectors 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

	4.19
	6.03.01.10
	6.04.03
	I-DET-INF-FWD.002
	Detector Support
	The roman-pot detectors 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

	4.20
	6.03.01.10
	6.04.03
	I-DET-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

	4.21
	6.03.01.10
	6.04.03
	I-DET-INF-INT.008
	Space Constraint
	The electron and hadron beampipes must be contained within the B0 detector.
	6.03.01.09.04

	4.22
	6.03.01.10
	6.04.03
	I-DET-INF-INT.009
	Position Constraint
	The Low-Q2 detector must be upstream in the electron direction from the Q3ER magnet.
	6.03.01.09.04

	4.23
	6.03.01.10
	6.04.03
	I-DET-INF-INT.010
	Position Constraint
	The Low-Q2 detector must be downstream in the electron direction from the B2ER magnet.
	6.03.01.09.04



[bookmark: InterfaceSummary]
[bookmark: _Toc222584308]Ancillary Detectors (DET-ANC) to IR Accelerator Systems (IR-AS)
I-DET-ANC-LOWQ2.003	LowQ2 Beamline Proximity
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 positioned as close as possible electron beampipe in order to detector particles at a shallow angle from the electron beam.
Provider:	Low Q2 Detectors (6.03.01.10)
Details:	See details in the Ancillary Detectors Interface Control Document.
Requirements:	P-DET-ANC-LOWQ2.16
References:	
I-DET-ANC-LOWQ2.005	Accelerator Interference
System 1:	Low Q2 Detectors (6.03.01.10)
System 2:	IR Accelerator Systems (6.04.03)
Type:	ENV
Description:	The performance of the LowQ2 detector will depend on the inner apertures and locations of IR magnets (from IP to B2eR)
Provider:	Low Q2 Detectors (6.03.01.10)
Details:	See details in the Ancillary Detectors Interface Control Document.
Requirements:	
References:	
I-DET-ANC-LUMI.003	Accelerator Interference
System 1:	Luminosity Detectors (6.03.01.10)
System 2:	IR Accelerator Systems (6.04.03)
Type:	SPACE
Description:	Detector must be positioned between the electron and hadron beamlines in the far backward area, and its size and position are governed by the adjacent accelerator components. 
Provider:	Luminosity Detectors (6.03.01.10)
Details:	See details in the Ancillary Detectors Interface Control Document.
Requirements:	P-DET-ANC.1
References:	
I-DET-ANC-LUMI.004	Beamline Alignment
System 1:	Luminosity Detectors (6.03.01.10)
System 2:	IR Accelerator Systems (6.04.03)
Type:	SPACE
Description:	The center of the luminosity detector must be positioned along the centerline of the incoming electron beam as it passes through the interaction point.
Provider:	Luminosity Detectors (6.03.01.10)
Details:	See details in the Ancillary Detectors Interface Control Document.
Requirements:	P-DET-ANC.1
References:	
I-DET-ANC-LUMI.005	Detector Placement
System 1:	Luminosity Detectors (6.03.01.10)
System 2:	IR Accelerator Systems (6.04.03)
Type:	ENV
Description:	The detector must be positioned to avoid magnetic interference from adjacent beamline magnets.
Provider:	Luminosity Detectors (6.03.01.10)
Details:	See details in the Ancillary Detectors Interface Control Document.
Requirements:	P-DET-ANC-LUMI.9
References:	
I-DET-ANC-OFFMO.002	Backward Space Constraint
System 1:	Off-Momentum Detectors (6.03.01.10)
System 2:	IR Accelerator Systems (6.04.03)
Type:	SPACE
Description:	The detector must be positioned after the B1APF dipole in the hadron going direction.
Provider:	Off-Momentum Detectors (6.03.01.10)
Details:	See details in the Ancillary Detectors Interface Control Document.
Requirements:	P-DET-ANC.1
References:	
I-DET-ANC-OFFMO.003	Beamline Integration
System 1:	Off-Momentum Detectors (6.03.01.10)
System 2:	IR Accelerator Systems (6.04.03)
Type:	MECH
Description:	These detectors will be integrated with the outgoing hadron beamline and will be enclosed within its vacuum system.
Provider:	Off-Momentum Detectors (6.03.01.10)
Details:	See details in the Ancillary Detectors Interface Control Document.
Requirements:	P-DET-ANC.1
References:	
I-DET-ANC-OFFMO.004	Forward Space Constraint
System 1:	Off-Momentum Detectors (6.03.01.10)
System 2:	IR Accelerator Systems (6.04.03)
Type:	SPACE
Description:	The detector must be positioned before the Roman Pots in the hadron going direction.
Provider:	Off-Momentum Detectors (6.03.01.10)
Details:	See details in the Ancillary Detectors Interface Control Document.
Requirements:	P-DET-ANC.1
References:	
I-DET-ANC-OFFMO.006	Accelerator Interference
System 1:	Off-Momentum Detectors (6.03.01.10)
System 2:	IR Accelerator Systems (6.04.03)
Type:	ENV
Description:	This detector will contribute to the hadron accelerator impedance. Placement and location of detector layers have to be optimized. 
Provider:	Off-Momentum Detectors (6.03.01.10)
Details:	See details in the Ancillary Detectors Interface Control Document.
Requirements:	P-DET-ANC-OFFMO
References:	
I-DET-ANC-OFFMO.007	Zero-Degree Calorimeter Interference
System 1:	Off-Momentum Detectors (6.03.01.10)
System 2:	IR Accelerator Systems (6.04.03)
Type:	SPACE
Description:	The size and placement of the Off-momentum detector and their vacuum scattering chamber should be designed to have minimal interference with the 4 milliradian neutron cone required by the zero-degree calorimeter.
Provider:	Off-Momentum Detectors (6.03.01.10)
Details:	See details in the Ancillary Detectors Interface Control Document.
Requirements:	P-DET-ANC.1
References:	
I-DET-ANC-ROMAN.002	Beamline Integration
System 1:	Roman Pots (6.03.01.10)
System 2:	IR Accelerator Systems (6.04.03)
Type:	VAC
Description:	A cooling system will be required to remove heat from the tracking and readout electronics to prevent heat buildup. Feedthroughs in the vacuum scattering chamber have to be allocated. Feedthroughs in the vacuum scattering chamber have to be allocated for cables and for mechanical connections to the moving stages. 
Provider:	Roman Pots (6.03.01.10)
Details:	See details in the Ancillary Detectors Interface Control Document.
Requirements:	P-DET-ANC.3
References:	
I-DET-ANC-ROMAN.003	Accelerator Interference
System 1:	Roman Pots (6.03.01.10)
System 2:	IR Accelerator Systems (6.04.03)
Type:	PARAM
Description:	The Roman Pot detectors will come within 10 sigma of the center of the beam, and will impact the beam characteristics in a way that must be compensated for.
Provider:	Roman Pots (6.03.01.10)
Details:	See details in the Ancillary Detectors Interface Control Document.
Requirements:	P-DET-ANC-ROMAN.10
References:	
I-DET-ANC-ROMAN.004	Backward Space Constraint
System 1:	Roman Pots (6.03.01.10)
System 2:	IR Accelerator Systems (6.04.03)
Type:	SPACE
Description:	The detector must be positioned after the off-momentum detectors in the hadron going direction.
Provider:	Roman Pots (6.03.01.10)
Details:	See details in the Ancillary Detectors Interface Control Document.
Requirements:	P-DET-ANC.1
References:	
I-DET-ANC-ROMAN.005	Beamline Integration
System 1:	Roman Pots (6.03.01.10)
System 2:	IR Accelerator Systems (6.04.03)
Type:	MECH
Description:	These detectors will be integrated with the outgoing hadron beamline and will be enclosed within its vacuum system.
Provider:	Roman Pots (6.03.01.10)
Details:	See details in the Ancillary Detectors Interface Control Document.
Requirements:	P-DET-ANC.1
References:	
I-DET-ANC-ROMAN.006	Forward Space Constraint
System 1:	Roman Pots (6.03.01.10)
System 2:	IR Accelerator Systems (6.04.03)
Type:	SPACE
Description:	The detector must be positioned before the B2PF magnet in the hadron going direction.
Provider:	Roman Pots (6.03.01.10)
Details:	See details in the Ancillary Detectors Interface Control Document.
Requirements:	P-DET-ANC.1
References:	
I-DET-ANC-ROMAN.007	RF Shielding
System 1:	Roman Pots (6.03.01.10)
System 2:	IR Accelerator Systems (6.04.03)
Type:	ENV
Description:	This detector will generate RF radiation that the accelerator beamline must be shielded from.
Provider:	Roman Pots (6.03.01.10)
Details:	See details in the Ancillary Detectors Interface Control Document.
Requirements:	P-DET-ANC-ROMAN.9
References:	
I-DET-ANC-ROMAN.008	Accelerator Interference
System 1:	Roman Pots (6.03.01.10)
System 2:	IR Accelerator Systems (6.04.03)
Type:	ENV
Description:	This detector will contribute to the hadron accelerator impedance. Placement and location of detector layers have to be optimized.
Provider:	Roman Pots (6.03.01.10)
Details:	See details in the Ancillary Detectors Interface Control Document.
Requirements:	P-DET-ANC-ROMAN.9
References:	
I-DET-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 off-momentum detectors 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 Infrastructure Interface Control Document.
Requirements:	P-DET-ANC.1, P-DET-ANC.2
References:	
I-DET-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 roman-pot detectors 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 Infrastructure Interface Control Document.
Requirements:	P-DET-ANC.1, P-DET-ANC.2
References:	
I-DET-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 Infrastructure Interface Control Document.
Requirements:	P-DET-ANC.1
References:	
I-DET-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 beampipes must be contained within the B0 detector.
Provider:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
Details:	See details in the Detector Infrastructure Interface Control Document.
Requirements:	P-DET-ANC.1
References:	
I-DET-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 Low-Q2 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 Infrastructure Interface Control Document.
Requirements:	P-DET-ANC.1
References:	
I-DET-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 Low-Q2 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 Infrastructure Interface Control Document.
Requirements:	P-DET-ANC.1
References:	

[bookmark: InterfaceDetails]
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List applicable documents considered to be part of this document. Applicable documents shall be obtained from the EIC SharePoint Document Center.
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