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Navigating the FRIB Building
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Control 
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(Experi-
mental 

Systems)

Service Building 
(Accelerator Systems)

Cryogenics

• Three major areas above ground:
• Service Building (“SB”)
• Target Building (“TB”)
• Cryogenics (“C4” in device names)

• Six levels in total
• Roughly speaking:

• 1st floor and below: Accelerator 
technical systems

• 1st floor and above: Conventional 
utilities (mechanical, electrical, etc.)



Cross-Section Along Tunnel
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Navigating the FRIB Building
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Control 
Room

• Two elevators (yellow) and three 
sets of stairs (green) provide access 
through the Target and Service 
Buildings

• Rest rooms are marked with circles



Technical Systems: 1st Floor (16xx)
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Control 
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Main Accelerator Rack Room (1624)

1624A 1624B
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Separator
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Separator

Target Hall 
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FE Control 
Rm. (1632)

• Service Building:
• Ion Sources and Front End (FE)
• Accelerator rack rooms
• FE Truck Bay

• Target Building:
• Target Hall (TH); separator and pre-

separator areas
• Experimental systems rack room
• TH Truck Bay

Ion Source 
PlatformsFront End 

Area (1633)FE Truck 
Bay (1631)

TH Truck 
Bay (1610)



Basement (B6xx)

Colin Morton, Background Information for Operators, Slide 6

• Service Building:
• No basement level – earth backfill 

over linac tunnel for shielding
• Penetrations for cable chases and 

low-energy beam transport (LEBT)
• Target Building:

• Remote Handling
• Target Hall access
• Non-Conventional Utilities (NCU) –

gas/liquid separator (GLS) and air 
filter bank

NCU GLS and 
filter bank

Remote Handling 
gallery

Target Hall

Remote Handling 
Control Room

Decon. 
Room

Vertical 
LEBT

Vertical Pre-
Separator



Sub-Basement (SB6xx)
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• Accelerator beamline and target 
level

• Service Building:
• Linac tunnel (SB608) and support 

spaces
• Target Building:

• Linac tunnel; target
• NCU: Pump room and hydrogen 

recombiner for target cooling water
• Waste transfer gallery

Target Hall

Vertical Pre-
Separator

Linac Tunnel 
(SB608)

NCU Hydrogen 
Recombiner

NCU Pump 
Room

Waste Transfer 
Gallery



Sub-Sub-Basement (SSB6xx)

Colin Morton, Background Information for Operators, Slide 8

• Bottom level of Target Building:
• Beam dump and wedge
• First pre-separator elements
• NCU tank/filter room for target 

cooling water – can contain the 
entire volume if needed

• Deepest part of FRIB

Target Hall

Vertical Pre-
Separator

NCU Tank 
Room



Utilities: 1st Floor (16xx)
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Control 
Room

Mechanical
Electrical
Network (Controls/IT/IPF)

1611:
• West tunnel HVAC
• Tunnel low-level liquid waste (LLLW) 

tank (from tunnel sump pumps)

1627:
• Low-conductivity active (LCA) water
• Chilled active (CHA) water



2nd Floor (26xx)
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Mechanical
Electrical
Network (Controls/IT/IPF)

2606:
• Tunnel exhaust fans 

and filter banks
2617:

• Chilled water (CHW)

2610:
• FE low-conductivity water (LCW)
• Rack room process water (PW)

2621:
• Rack room HVAC

Open to below

2618:
• Cryo plant process water

2616:
• Cryo Control Room



3rd Floor (36xx)
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3604:
• Ion source cooling skids
• Front end area HVAC
• East tunnel HVAC

Mechanical
Electrical
Network (Controls/IT/IPF)



Naming conventions:
• Slot names follow the FRIB Naming System (FRIB-T10500-PR-000001) and 

are recorded in the Naming Database (https://controls.frib.msu.edu/names/)
• Names have the following format:

• For slots along the linac:
» SSSS (System): Linac segment
» BBBB (Subsystem): Beamline section; may not be required
» DDDD: Device type
» QIIII (“Qualifier”): One of Dxxx for decimeter location on the beamline, N for a 

controls identifier, or C for a Cryogenics controls identifier

Navigating the FRIB Beamline
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https://portal.frib.msu.edu/sites/dcc/pages/dcclink.aspx?WBS=T10500&Sub=PR&SN=000001
https://controls.frib.msu.edu/names/


Decimeter locations (“D values”) are set relative to a reference of 
D=1000 at the entrance of the RFQ

Example PV
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FE_MEBT:CCG_D1053:VP_RD

System: FE
• Front End

Subsystem: MEBT
• Medium Energy 

Beam Transport

Device Type: CCG
• Cold Cathode 

Gauge

Qualifier: D1053
• Decimeter location 

on beamline

Signal Type: VP
• Vacuum Pressure

Signal Domain: RD
• Read



Beamline Systems at FRIB
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Segment abbreviations:
• Front End: FE
• Linac Segment: LS

• LS1, LS2, LS3
• Folding Segment: FS

• FS1, FS2
• Beam Delivery System: 

BDS



Front End (Detail)
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 FE accelerator segment (system)
• Everything upstream of the first 

cryomodule

 Includes the following beamline 
sections (subsystems):
• ISRC1, SRC2: Ion sources (ARTEMIS 

and VENUS)
• SCS1, SCS2: Source Charge Selection
• LEBT: Low-Energy Beam Transport

» Colloquially divided into Upper, Vertical, 
and Lower LEBT (U-, V-, and L-LEBT)

• RFQ
• MEBT: Medium-Energy Beam 

Transport
• BTS: Beam Transport 

Section (diagnostics line)

ISRC1

SRC2

SCS1

SCS2

(U-)LEBT

(V-)LEBT

(L-)LEBT
RFQ

MEBT

BTS



Lattice File
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 The canonical list of beamline slots is in the lattice file on Portal:
• https://portal.frib.msu.edu/sites/accsystems/SitePages/FRIB%20Lattice%20

File%20Page.aspx

https://portal.frib.msu.edu/sites/accsystems/SitePages/FRIB%20Lattice%20File%20Page.aspx
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