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Minimum separation in IR2 for 50 ns bunch spacing
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From RLIUP workshop 2013.

Since then the 50 ns basic bunch 
spacing has become the baseline 
for HL-LHC Pb-Pb collisions.

N.B. HL-LHC Pb-Pb starts after 
LS2.  

For safety, we should have 
several sigma separation at the 
closest encounters which means 
larger crossing angles.



Previous changes to avoid ZDC shadowing
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Slide by Werner Riegler (2014)



J.M. Jowett, WP14 meeting, 28/2/2017 5

Slide by Werner Riegler (2014)



Following slides will show…

• Show aperture in IR2 

– Not perfectly up to date?

• Beam envelopes for illustration (HL-LHC optics)

– Present discussion not too dependent on optics

• ZDC spectator neutron shadowing limits (according to 
WR) for extreme crossing angles , ±100 µrad, (green 
and orange) as we will reverse ALICE spectrometer 
polarity

• Schematic representation of new TCLI (59 mm full 
gap), new TDI jaws (information from A. Lechner), 
TCDD model with 70 mm full gap of flange when open 
(latest info from Anton in early 2015) 
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Vertical plane
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Showing 100 µrad neutron cones



Vertical plane (left detail)
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New versions of devices in blue



Vertical plane (right detail)
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New versions of devices in blue



Proposal (TREX meeting 21/1/2015)
• Discussion following presentation by J. Uythoven, A. Lechner 

with input from O. Aberle, V. Baglin 

• Modify TCLIA:

– Stretch the open half-gap by 3 mm 

– Move as close as possible to IP at suitable moment

• Replace TDI for other reasons 

– Under discussion, will be longer and extend further from IP

– Make sure that it does not shadow ZDC either

• This should leave us with maximum flexibility to 
choose crossing angle
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Conclusion (21/1/2015) 

• If 

– half-gap of 29.5 mm is feasible for TCLIA and 

– it can be moved to 72.748 m from IP  (end of jaw) 

then we can have ±100 μrad half-crossing angle at IP2 giving 
~6σ separation with 50 ns bunch spacing (and nominal 
emittance)

• New TDI proposal comfortable 

• TCDD seems OK if ±35 mm vertical clearance is 
available in flange, open position 

• This gives maximum flexibility available given other 
chamber restrictions.
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BACKUP SLIDES
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Latest on TCDD (from Anton Lechner)
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Vertical aperture limit is not the 
jaw but the adjacent flange.  

Closed position shown in 
present aperture model data but 
it appears that a vertical half-gap 
of 35 mm is available in open 
position.



Horizontal plane
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TCLI, TCDD jaws shown just to locate (not real)



Problem with TCDD (collimator for D1 protection)?
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