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Latest revisions of nominal 7 TeV IR8 crossing.
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Today the crossing angle, in the nominal LHC files 1n
collision, 1s 310 urad with a separation of 0.5 mm.

These values were selected to work with 5 TeV; for higher
energies the angle must be scaled because there i1s not
enough strength in the correctors to create the bump for such
angle.



After several discussion with Massimo, Stephane and
Werner, 1t seems better to define the “default” at 7 TeV and
to scale 1t, during the operations, down to the run energy.



At top energy we have the pre-squeeze (no collisions) and
the squeeze (any step of squeeze could be, a good point to
stop and make collisions).



From 1njection we have:

170 urad of crossing angle and
2 mm of separation.

For pre-squeeze we could, in principle, keep the same
configuration, because we do not need to make collisions,
but 1t 1s not possible to create a separation of 2 mm at 7 TeV
using only 2 MCBX as 1n the present configuration, the
other 2 are required 1n order to split the force.

Moreover the strength of MCBX seems to be limited to 60%
of the nominal (cryogeny 1ssues?).



To provide collisions I assume that:

- the first parasitic encounter must be at least at 10 ¢

- the LHCb spectrometer can work with both polarities
- the B* can change from 10 m to 2 m

- we do not, obviously, exceed the limits of aperture and
maximum strength



Numbers:

- 10 o at 7 TeV at 3.75 m from IP8 requires 90 (B*=2 m) or
100 (f*=10 m) prad

- the spectrometer create an angle of £135 urad

- The maximum strength allows an angle of 287 urad
and the aperture 1s not a problem even if the angle 1s 287

urad (n; > 8 o)

- The maximum current for MCBX 1s limited to 315 A (60%
of the nominal)
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The speed of operations, even for the transition point
between pre-squeeze and squeeze, 1s not a big problem
because the slowness of quadrupoles dominates the time
scale.

Only the time to collapse the separation, to go 1n collision,
can be optimized according to Simon. But we have to
consider that we can collide with a 3* that changes from 10
to 2 m; the strengths of the orbit correctors must change to
compensate the orbit and consequently the optimization
must be different for each step.

A consideration: MCBX are 5 times slower than other
correctors so I tried to keep their value as low as possible
during the squeeze.



I have to optimize the new 1njection with Masamitsu
scheme, and the collapsing time in the squeeze at least for

one point that could be the 10 m of B* (the reference point at
7 TeV).
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Aperture worst case: crossing angle 287 urad and * =2 m
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