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Baseline Electron Collider Ring Layout
Circumference of 2154.28 m = 2 x 754.84 m arcs + 2 x  322.3 straights 

Figure-8 crossing angle 81.7°
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Electron collider ring w/ major machine components



Figure-8 ring with a circumference of 2153.9 m

Two 261.7° arcs connected by two straights crossing at 81.7°

Vertical doglegs to be added

Baseline Ion Collider Ring Layout

Arc, 261.7°
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ions

81.7°

future 2nd IP
Polarimeter



The Nomenclature Field is added for machine elements – matches 

JEDi

774 Elements in the Ion Collider Ring

1453 Elements in the Electron Collider Ring

Does not yet include vacuum elements (valves, pumps, gauges), 

instrumentation and diagnostics (BPMs, SLMs, etc.)

The Lattice File
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Lattice file in Excel Format

Make adjustments, as required – formatting 
columns, nomenclature, identifying unique 
components

“NX_Component_Gen” Program – Each Ring

– Generates DXF of Points with associated 
Nomenclature

– Cross reference CAD models of elements to 
lattice file

– Automated assembly via NX Journaling – adds 
element models to overall assembly

Combine Machine Segments for Overall 
Assembly

From Lattice File to CAD
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Translated CASA Lattice
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One of the files created has the extension .mc. The .mc file output is shown below in a text editor. This is 
the major file that is read by the NX Journal program. 
The 1st column shows the JEDI Name
Column 2 shows the component name that will be pulled from the team center database.
The remaining columns contain the S, X, Y, Z coordinates plus the theta and phi rotation angles.



Required component file

8

The second file created has a .txt ending 
and the same prefix as the .mc file. These 
commands are used to connect to the 
Team Center database.



Running NX Journal File
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The components should appear in the NX screen. The datum coordinate system arrows may appear. These 
can be shut off by pressing ‘Ctrl + W’, and turning off the Datum – Coordinate Systems. The final componets
are shown in the blue figure 8 image. The figure 8 image was obtained by selecting the Orient View – Back, 
which shows a plan view of the data in the X/Z plane.



Checking for missing components
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After processing the file, a report is 
generated showing the valid 
components, the number of 
components inserted into the 
assembly and the components not 
inserted (name problems or else not 
created in Team Center).

Right click the memo if you wish to 
select and save the data to a report.



NX CAD Layout of ECR and ICR
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Note the X Axis



Items for Consideration
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Zoom In – ICR on Top, ECR on Bottom
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Magnets from Arc to Arc
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East Arc

West Arc

Note location of dipole stands 

between the two views – remnant 

of following figure 8 path



PEP-II RF Cavities
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Listed as 1m length in Lattice File – the cavity is, but the assembly is not



ICR – RF Cavities – as currently defined
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Ion Collider Ring Design Concept
*The following information is from the NSAC Cost Review – January, 2015
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Electron Ring – Cross Over
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Space for Bellows - ECR
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Need room to bolt elements together – consideration of multiple 

elements on “girder” assemblies if spacing is critical

Spacing - Interfaces Between Elements
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1.1m vertical spacing between ECR and ICR may yield element 

interferences

Need to refine models for various elements to insure adequate spacing 

is allotted

The more added detail, the higher confidence in averting space issues 

earlier in the process

Vertical Spacing
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Considerations for adding future features or energy 

increases (more Cryomodules) in the Ion Collider Ring

Straights in Ion Collider Ring

– Total DRIFT length in Lattice File = 491m

• NE Quadrant (location of 2 x 30m Cooling 

Solenoids) = 136.2m

• NW Quadrant = 150.4m

• SE Quadrant (future IP region – current SRF 

location) = 112.2m

• SW Quadrant (initial IP region) = 92.3m

Space for Upgrades
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Get updated lattice file(s)

Assess formatting, nomenclature, changes in 

elements

Create new CAD models of new elements, as 

required

Re-run the “NX_Component_Gen” Program

Re-run the NX Journaling process on the affected 

segment of the machine

Refresh top level assembly with updated revisions of 

affected machine segment(s)

Making Updates
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The Good:

– Can swap in updated models for individual or groups of elements

– Can revise layout in hours versus days or weeks

– Driven directly from the lattice files – no fat fingered data issues

– Nomenclature is available within the CAD models – not yet tied to 

the individual elements

The Bad:

– Need to get the coordinate systems defined and consistent

– As we go around the figure 8, the magnet orientation needs to flip 

from arc to arc - develop automated approach

The Ugly:

– Large assembly management will be crucial

– Revision control of various segments will also be crucial

– Needs more system components to further validate space 

utilization (vacuum, instrumentation, beam pipe, etc.)

The Good, The Bad, The Ugly
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NEXT STEPS

– Generate the model for the other machine segments (Ion Booster 

Ring, Transfer Lines, Ion Injector and LINAC)

– Build confidence in the size and shape of the representative 

element CAD models

– Add detail to the PEP-II RF Cavities (with HOM loads)

– Add in Synchronization Chicanes in ECR Arcs

– Add the tunnel to the top level layout

IMPROVEMENTS

– Resolve magnet orientation from arc to arc

– Tie nomenclature to metadata for individual elements

– Tie in the “functional” regions of the machines versus just the 

“geographical” regions

– Improve navigation within the CAD model (how to find what you 

want to look at)

– Be able to highlight what changes

Looking Forward
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JT File and Viewer
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JT2Go – Free JT File Viewer from Siemens –

https://www.plm.automation.siemens.com/en_us/products/teamcenter/plm-

platform-capabilities/visualization/jt2go/



Thank you for your attention.

Questions???

Special thank you to Butch Dillon-Towns, Ron Lassiter, and 

especially Kelly Tremblay for developing the semi-automated 

process
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