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Interface Control Document: 
Tracking Systems (6.03.01.02) to Data Acquisition and Computing Systems (6.03.01.08)
[bookmark: _Toc137386757][bookmark: _Toc137386892][bookmark: _Hlk137377210][bookmark: _Toc222583810]Purpose and Scope
[bookmark: _Toc137386758][bookmark: _Toc137386893]This document records the agreed upon interfaces between the Tracking Systems and other sub-systems within the Data Acquisition and Computing 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: _Toc222583811]Introduction
[bookmark: _Toc137386894]These interfaces describe the relationships between the Tracking Systems and the Data Acquisition and Computing Systems including (examples by inclusion) located in (areas by inclusion). 
[bookmark: _Toc222583812]Tracking 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.
[bookmark: _Toc137386896][bookmark: _Toc222583813]Overview of Interface Relationships
The following are the sub-systems within the Data Acquisition and Computing Systems that have interfaces connected to the Tracking Systems.
Online DAQ and Computing Systems (DET-COMP-ONLINE): Identify the general types of interface relationships between the ICD reference system and this sub-system.
Electronic Systems (DET-ELEC): Identify the general types of interface relationships between the ICD reference system and this sub-system.
Barrel Detector Structures (DET-INF-BAR): Identify the general types of interface relationships between the ICD reference system and this sub-system.
Hadron Endcap Structures (DET-INF-FWD): Identify the general types of interface relationships between the ICD reference system and this sub-system.
Detector Infrastructure and Utilities Integration (DET-INF-INT): Identify the general types of interface relationships between the ICD reference system and this sub-system.
Barrel Particle ID Systems (DET-PID-BAR): Identify the general types of interface relationships between the ICD reference system and this sub-system.
Backward Particle ID Systems (DET-PID-BCK): Identify the general types of interface relationships between the ICD reference system and this sub-system.
Forward Particle ID Systems (DET-PID-FWD): Identify the general types of interface relationships between the ICD reference system and this sub-system.
[bookmark: InterfaceRelationships][bookmark: _Toc137386897][bookmark: _Toc222583814]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: _Toc222583815]Design Considerations
[bookmark: _Toc137386899]Notes here about general design considerations.
[bookmark: _Toc222583816]Organization 
The interfaces in this document are grouped by sub-system as identified in the sub-system identifier. All interfaces between the Tracking 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: _Toc222583817]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.
Tracking Systems to Online DAQ and Computing Systems
	Section
	WBS1
	WBS2
	ID
	Name
	Description
	Owner

	4
	
	6.03.01.08.02
	
	
	Online DAQ and Computing Systems
	

	4.1
	6.03.01.02
	6.03.01.08.02
	I-DET-COMP-ONLINE.064
	Data Acquisition
	Cables required to transfer data from the detector to the online data acquisition system.
	6.03.01.08.02

	4.2
	6.03.01.02
	6.03.01.08.02
	I-DET-COMP-ONLINE.065
	Data Transfer and Control Interface
	A fiber connection will be provided from the DAQ system to the barrel tracking system's readout board to perform configuration, control, data acquisition, and timing.
	6.03.01.08.02

	4.3
	6.03.01.02
	6.03.01.08.02
	I-DET-COMP-ONLINE.066
	Slow Controls
	A network connection will be provided from the DAQ system to the barrel tracking system's slow controls interface.
	6.03.01.08.02


Tracking Systems to Electronic Systems
	Section
	WBS1
	WBS2
	ID
	Name
	Description
	Owner

	5
	
	6.03.01.07
	
	
	Electronic Systems
	

	5.1
	6.03.01.02
	6.03.01.07
	I-DET-ELEC.022
	Power
	High voltage, low voltage, and bias voltage DC power will be provided from the electronics racks on the south platform
	6.03.01.07


Tracking Systems to Barrel Detector Structures
	Section
	WBS1
	WBS2
	ID
	Name
	Description
	Owner

	6
	
	6.03.01.09.01
	
	
	Barrel Detector Structures
	

	6.1
	6.03.01.02
	6.03.01.09.01
	I-DET-INF-BAR.015
	Support Structure
	Composite structural support systems will support the silicon detectors, the micro-pattern gaseous detectors, and the time-of-flight detectors via a global support tube.
	6.03.01.09.01

	6.2
	6.03.01.02
	6.03.01.09.01
	I-DET-INF-BAR.020
	Silicon Tracker Support System
	The pixel support tube will provide support for the silicon trackers in the detector barrel.
	6.03.01.09.01

	6.3
	6.03.01.02
	6.03.01.09.01
	I-DET-INF-BAR.021
	Barrel MPGD Support
	The global support tube will provide support for the barrel MPGD tracking detectors.
	6.03.01.09.01


Tracking Systems to Hadron Endcap Structures
	Section
	WBS1
	WBS2
	ID
	Name
	Description
	Owner

	7
	
	6.03.01.09.03
	
	
	Hadron Endcap Structures
	

	7.1
	6.03.01.02
	6.03.01.09.03
	I-DET-INF-FWD.011
	Space Constraint
	The maximum forward location for the tracking system is limited by the position of the forward AC LGAD Time of Flight Detector. Modifications to either must be coordinated.
	6.03.01.09.03

	7.2
	6.03.01.02
	6.03.01.09.03
	I-DET-INF-FWD.012
	Space Constraint
	The interior radius of the tracking detectors is governed by the size of the beampipe.
	6.03.01.09.03


Tracking Systems to Detector Infrastructure and Utilities Integration
	Section
	WBS1
	WBS2
	ID
	Name
	Description
	Owner

	8
	
	6.03.01.09.04
	
	
	Detector Infrastructure and Utilities Integration
	

	8.1
	6.03.01.02
	6.03.01.09.04
	I-DET-INF-INT.095
	Heat Rejection
	Air, liquid or other cooling technology will be required for the tracking detectors.
	6.03.01.09.04

	8.2
	6.03.01.02
	6.03.01.09.04
	I-DET-INF-INT.096
	Ionization Gas
	Gas will need to be provided to the trackers for detector operation.
	6.03.01.09.04

	8.3
	6.03.01.02
	6.03.01.09.04
	I-DET-INF-INT.101
	Service Pathway
	Conduits must be provided within the global support tube that are adequate to deliver services (power, signal, cooling) to the barrel tracking detectors.
	6.03.01.09.04

	8.4
	6.03.01.02
	6.03.01.09.04
	I-DET-INF-INT.102
	Space Constraint
	The exterior radius of the silicon trackers is limited by the interior bore of pixel support tube. Modifications to either must be coordinated.
	6.03.01.09.04

	8.5
	6.03.01.02
	6.03.01.09.04
	I-DET-INF-INT.103
	Space Constraint
	The interior radius of the inner MPGD barrel trackers is limited by the exterior radius of the pixel support tube. Modifications to either must be coordinated.
	6.03.01.09.04

	8.6
	6.03.01.02
	6.03.01.09.04
	I-DET-INF-INT.107
	Space Constraint
	The maximum size of the silicon trackers is limited by the interior radius of the pixel support tube. Modifications to either must be coordinated.
	6.03.01.09.04

	8.7
	6.03.01.02
	6.03.01.09.04
	I-DET-INF-INT.108
	Space Constraint
	The maximum backward location for the tracking system is limited by the position of the pfRICH. Modifications to either must be coordinated.
	6.03.01.09.04


Tracking Systems to Barrel Particle ID Systems
	Section
	WBS1
	WBS2
	ID
	Name
	Description
	Owner

	9
	
	6.03.01.03
	
	
	Barrel Particle ID Systems
	

	9.1
	6.03.01.02
	6.03.01.03
	I-DET-INF-INT.101
	Service Pathway
	Conduits must be provided within the global support tube that are adequate to deliver services (power, signal, cooling) to the barrel tracking detectors.
	6.03.01.09.04

	9.2
	6.03.01.02
	6.03.01.03
	I-DET-INF-INT.107
	Space Constraint
	The maximum size of the silicon trackers is limited by the interior radius of the pixel support tube. Modifications to either must be coordinated.
	6.03.01.09.04


Tracking Systems to Backward Particle ID Systems
	Section
	WBS1
	WBS2
	ID
	Name
	Description
	Owner

	10
	
	6.03.01.03
	
	
	Backward Particle ID Systems
	

	10.1
	6.03.01.02
	6.03.01.03
	I-DET-INF-INT.108
	Space Constraint
	The maximum backward location for the tracking system is limited by the position of the pfRICH. Modifications to either must be coordinated.
	6.03.01.09.04


Tracking Systems to Forward Particle ID Systems
	Section
	WBS1
	WBS2
	ID
	Name
	Description
	Owner

	11
	
	6.03.01.03
	
	
	Forward Particle ID Systems
	

	11.1
	6.03.01.02
	6.03.01.03
	I-DET-INF-FWD.011
	Space Constraint
	The maximum forward location for the tracking system is limited by the position of the forward AC LGAD Time of Flight Detector. Modifications to either must be coordinated.
	6.03.01.09.03



[bookmark: InterfaceSummary]
[bookmark: _Toc222583818]Tracking Systems (DET-TRAK) to Online DAQ and Computing Systems (DET-COMP-ONLINE)
I-DET-COMP-ONLINE.064	Data Acquisition
System 1:	Online DAQ and Computing Systems (6.03.01.08.02)
System 2:	Barrel Tracking Systems (6.03.01.02)
Type:	DATA
Description:	Cables required to transfer data from the detector to the online data acquisition system.
Provider:	Online DAQ and Computing Systems (6.03.01.08.02)
Details:	See details in the Online DAQ and Computing Systems Interface Control Document.
Requirements:	F-DET-COMP.6
References:	
I-DET-COMP-ONLINE.065	Data Transfer and Control Interface
System 1:	Online DAQ and Computing Systems (6.03.01.08.02)
System 2:	Barrel Tracking Systems (6.03.01.02)
Type:	DATA
Description:	A fiber connection will be provided from the DAQ system to the barrel tracking system's readout board to perform configuration, control, data acquisition, and timing.
Provider:	Online DAQ and Computing Systems (6.03.01.08.02)
Details:	See details in the Online DAQ and Computing Systems Interface Control Document.
Requirements:	F-DET-COMP.6, F-DET-COMP.11
References:	
I-DET-COMP-ONLINE.066	Slow Controls
System 1:	Online DAQ and Computing Systems (6.03.01.08.02)
System 2:	Barrel Tracking Systems (6.03.01.02)
Type:	CONTROL
Description:	A network connection will be provided from the DAQ system to the barrel tracking system's slow controls interface.
Provider:	Online DAQ and Computing Systems (6.03.01.08.02)
Details:	See details in the Online DAQ and Computing Systems Interface Control Document.
Requirements:	F-DET-COMP-SC.1
References:	
[bookmark: _Toc222583819]Tracking Systems (DET-TRAK) to Electronic Systems (DET-ELEC)
I-DET-ELEC.022	Power
System 1:	Electronic Systems (6.03.01.07)
System 2:	Barrel Tracking Systems (6.03.01.02)
Type:	ELEC
Description:	High voltage, low voltage, and bias voltage DC power will be provided from the electronics racks on the south platform
Provider:	Electronic Systems (6.03.01.07)
Details:	See details in the Electronic Systems Interface Control Document.
Requirements:	P-DET-TRAK.6
References:	
[bookmark: _Toc222583820]Tracking Systems (DET-TRAK) to Barrel Detector Structures (DET-INF-BAR)
I-DET-INF-BAR.015	Support Structure
System 1:	Barrel Detector Structures (6.03.01.09.01)
System 2:	Barrel Tracking Systems (6.03.01.02)
Type:	STRUCT
Description:	Composite structural support systems will support the silicon detectors, the micro-pattern gaseous detectors, and the time-of-flight detectors via a global support tube.
Provider:	Barrel Detector Structures (6.03.01.09.01)
Details:	See details in the Barrel Detector Structures Interface Control Document.
Requirements:	P-DET-TRAK.8
References:	
I-DET-INF-BAR.020	Silicon Tracker Support System
System 1:	Barrel Detector Structures (6.03.01.09.01)
System 2:	Tracking Systems (6.03.01.02)
Type:	STRUCT
Description:	The pixel support tube will provide support for the silicon trackers in the detector barrel.
Provider:	Barrel Detector Structures (6.03.01.09.01)
Details:	See details in the Barrel Detector Structures Interface Control Document.
Requirements:	P-DET-PID.4, P-DET-PID.5, P-DET-TRAK.8, P-DET-TRAK.9
References:	
I-DET-INF-BAR.021	Barrel MPGD Support
System 1:	Barrel Detector Structures (6.03.01.09.01)
System 2:	Barrel Tracking Systems (6.03.01.02)
Type:	STRUCT
Description:	The global support tube will provide support for the barrel MPGD tracking detectors.
Provider:	Barrel Detector Structures (6.03.01.09.01)
Details:	See details in the Barrel Detector Structures Interface Control Document.
Requirements:	P-DET-PID.4, P-DET-TRAK.8
References:	
[bookmark: _Toc222583821]Tracking Systems (DET-TRAK) to Hadron Endcap Structures (DET-INF-FWD)
I-DET-INF-FWD.011	Space Constraint
System 1:	Forward Time of Flight Systems (6.03.01.03)
System 2:	Barrel Tracking Systems (6.03.01.02)
Type:	SPACE
Description:	The maximum forward location for the tracking system is limited by the position of the forward AC LGAD Time of Flight Detector. Modifications to either must be coordinated.
Provider:	Hadron Endcap Structures (6.03.01.09.03)
Details:	See details in the Hadron Endcap Structures Interface Control Document.
Requirements:	P-DET-PID.5, P-DET-TRAK.9
References:	
I-DET-INF-FWD.012	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 beampipe.
Provider:	Hadron Endcap Structures (6.03.01.09.03)
Details:	See details in the Hadron Endcap Structures Interface Control Document.
Requirements:	P-DET-TRAK.9
References:	
[bookmark: _Toc222583822]Tracking Systems (DET-TRAK) to Detector Infrastructure and Utilities Integration (DET-INF-INT)
I-DET-INF-INT.095	Heat Rejection
System 1:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
System 2:	Barrel Tracking Systems (6.03.01.02)
Type:	COOL
Description:	Air, liquid or other cooling technology will be required for the tracking detectors.
Provider:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
Details:	See details in the Detector Infrastructure and Utilities Integration Interface Control Document.
Requirements:	P-DET-TRAK.5
References:	
I-DET-INF-INT.096	Ionization Gas
System 1:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
System 2:	Barrel Tracking Systems (6.03.01.02)
Type:	GAS/FLUID
Description:	Gas will need to be provided to the trackers for detector operation.
Provider:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
Details:	See details in the Detector Infrastructure and Utilities Integration Interface Control Document.
Requirements:	P-DET-TRAK.4
References:	
I-DET-INF-INT.101	Service Pathway
System 1:	Barrel DIRC Particle ID Systems (6.03.01.03)
System 2:	Barrel Tracking Systems (6.03.01.02)
Type:	SPACE
Description:	Conduits must be provided within the global support tube that are adequate to deliver services (power, signal, cooling) to the barrel tracking detectors.
Provider:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
Details:	See details in the Detector Infrastructure and Utilities Integration Interface Control Document.
Requirements:	P-DET-PID.5, P-DET-TRAK.9
References:	
I-DET-INF-INT.102	Space Constraint
System 1:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
System 2:	Barrel Tracking Systems (6.03.01.02)
Type:	SPACE
Description:	The exterior radius of the silicon trackers is limited by the interior bore of pixel support tube. Modifications to either must be coordinated.
Provider:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
Details:	See details in the Detector Infrastructure and Utilities Integration Interface Control Document.
Requirements:	P-DET-PID.5, P-DET-TRAK.9
References:	
I-DET-INF-INT.103	Space Constraint
System 1:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
System 2:	Barrel Tracking Systems (6.03.01.02)
Type:	SPACE
Description:	The interior radius of the inner MPGD barrel trackers is limited by the exterior radius of the pixel support tube. Modifications to either must be coordinated.
Provider:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
Details:	See details in the Detector Infrastructure and Utilities Integration Interface Control Document.
Requirements:	P-DET-PID.5, P-DET-TRAK.9
References:	
I-DET-INF-INT.107	Space Constraint
System 1:	Barrel TOF Particle ID Systems (6.03.01.03)
System 2:	Barrel Tracking Systems (6.03.01.02)
Type:	SPACE
Description:	The maximum size of the silicon trackers is limited by the interior radius of the pixel support tube. Modifications to either must be coordinated.
Provider:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
Details:	See details in the Detector Infrastructure and Utilities Integration Interface Control Document.
Requirements:	P-DET-PID.5, P-DET-TRAK.9
References:	
I-DET-INF-INT.108	Space Constraint
System 1:	Backward RICH Detector Systems (6.03.01.03)
System 2:	Barrel Tracking Systems (6.03.01.02)
Type:	SPACE
Description:	The maximum backward location for the tracking system is limited by the position of the pfRICH. Modifications to either must be coordinated.
Provider:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
Details:	See details in the Detector Infrastructure and Utilities Integration Interface Control Document.
Requirements:	P-DET-PID.5, P-DET-TRAK.9
References:	
[bookmark: _Toc222583823]Tracking Systems (DET-TRAK) to Barrel Particle ID Systems (DET-PID-BAR)
I-DET-INF-INT.101	Service Pathway
System 1:	Barrel DIRC Particle ID Systems (6.03.01.03)
System 2:	Barrel Tracking Systems (6.03.01.02)
Type:	SPACE
Description:	Conduits must be provided within the global support tube that are adequate to deliver services (power, signal, cooling) to the barrel tracking detectors.
Provider:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
Details:	See details in the Detector Infrastructure and Utilities Integration Interface Control Document.
Requirements:	P-DET-PID.5, P-DET-TRAK.9
References:	
I-DET-INF-INT.107	Space Constraint
System 1:	Barrel TOF Particle ID Systems (6.03.01.03)
System 2:	Barrel Tracking Systems (6.03.01.02)
Type:	SPACE
Description:	The maximum size of the silicon trackers is limited by the interior radius of the pixel support tube. Modifications to either must be coordinated.
Provider:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
Details:	See details in the Detector Infrastructure and Utilities Integration Interface Control Document.
Requirements:	P-DET-PID.5, P-DET-TRAK.9
References:	
[bookmark: _Toc222583824]Tracking Systems (DET-TRAK) to Backward Particle ID Systems (DET-PID-BCK)
I-DET-INF-INT.108	Space Constraint
System 1:	Backward RICH Detector Systems (6.03.01.03)
System 2:	Barrel Tracking Systems (6.03.01.02)
Type:	SPACE
Description:	The maximum backward location for the tracking system is limited by the position of the pfRICH. Modifications to either must be coordinated.
Provider:	Detector Infrastructure and Utilities Integration (6.03.01.09.04)
Details:	See details in the Detector Infrastructure and Utilities Integration Interface Control Document.
Requirements:	P-DET-PID.5, P-DET-TRAK.9
References:	
[bookmark: _Toc222583825]Tracking Systems (DET-TRAK) to Forward Particle ID Systems (DET-PID-FWD)
I-DET-INF-FWD.011	Space Constraint
System 1:	Forward Time of Flight Systems (6.03.01.03)
System 2:	Barrel Tracking Systems (6.03.01.02)
Type:	SPACE
Description:	The maximum forward location for the tracking system is limited by the position of the forward AC LGAD Time of Flight Detector. Modifications to either must be coordinated.
Provider:	Hadron Endcap Structures (6.03.01.09.03)
Details:	See details in the Hadron Endcap Structures Interface Control Document.
Requirements:	P-DET-PID.5, P-DET-TRAK.9
References:	

[bookmark: InterfaceDetails]
[bookmark: _Toc137386761][bookmark: _Toc137386903][bookmark: _Toc222583826]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: _Toc222583827]Detailed change Log
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