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Optics repository

A version (e.qg. /afs/cern.ch/eng/optics/Inc/HLLHCV1.5) of an optics repository
contains:

1. an HL-LHC sequence corresponding to a version of the layout (normally
corresponding with approved drawings, . e.g. drawings for HLLHCV1.4
where not produced).

2. Aset of strengths files belonging to possible operational scenarios.
Typically:
1. Aninjection optics (e.g. B*=6 m in Point 1/5)
2. Several end of levelling optics (round optics B *=15cm in Point 1/5,
flat optics, high beta optics)
3.  Several intermediate steps used for studies.
Notes:
= Do not confuse optics version with operational scenarios.

= |n the recent optics versions, strength files do not contain default values for
crossing angle and separation because this information belong to
operational scenarios
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Operational scenarios

The present baseline operational scenario CERN-ACC-NOTE-2018-0002, specify:
= Injection optics: B *=6m

= Beginning of levelling: B *=64 cm (5 103%*cm=?s1) or  *=41 cm (7.5 1034cm2s1)
= End of levelling: B *= 15 cm

The document does not specify the intermediate steps of ramp and squeeze and
the ATS factors.

The baseline scenario is being updated to:

= Include new cryogenics requirements presently at 2.5 10%4cm-—=s
= Include new stability constraints during collapse process

= Specify ATS factors
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Operational scenarios: main options

The main options under studies foresee to collide at f *=1m with ATS factors
In between 1 and 2.

There are three main family of solutions: regular, pre-ats, anti-ats
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Operational scenario: variations

Pre-squeeze B, studied in between 2.0 m and 0.5 m:
* B,> 2.0 m soft constraints on squeeze smoothness
* B, < 0.5 m hard constraints on Q7 strength and soft on MS strengths

In case one needs to change B* or f 5 at the collapses:
« pre-ats: flexibility to increase B, and f,;5 at constant 3*
 anti-ats: B* and f,;glinked since f 5 is maximal in one point only peak.
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Impact for IR4

In the following the beta function are extracted for few optics in a cycle.
The changes will smoother.

Dispersion and phase advance data depends strongly from the
operational scenario and are subject to change.

Freezing phase advance might not be possible on short time scale.
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BCTDC.A6R4.B1 at 153.078 m from IP4
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BCTDC.A6R4.B2 at 154.998 m from IP4
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BCTFR.A6R4.B1 at 158.838 m from IP4
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BCTFR.A6R4.B2 at 156.918 m from IP4
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BGIH.5L4.B1 at -64.186 m from IP4 BGIH.5R4.B2 at 64.186 m from IP4
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BGV.7L4.B2 at -200.000 m from IP4 BGV.7R4.B1 at 200.000 m from IP4
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BGVCA.C7L4.B2 at -222.699 m from IP4 BPLH.6R4.B2 at 136.952 m from IP4
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BPLH.A7L4.B2 at -173.952 m from IP4 BPLH.B6R4.B1 at 163.888 m from IP4
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BPLV.A5L4.B2 at -115.759 m from IP4 BPLV.A6R4.B1 at 137.752 m from IP4
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BPLV.C6R4.B1 at 139.352 m from IP4
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BPLX.B6R4.B2 at 151.252 m from IP4
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BPLX.H6R4.B1 at 149.662 m from IP4 BPMCS.7L4.B1 at -269.134 m from IP4
T
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BPMCS.7R4.B2 at 263.226 m from IP4 BPMCS.8L4.B1 at -308.198 m from IP4
T

800 T 800
By regular —— Bx regular
700 == By regular | 700 === By regular
By pre-ats —— Py pre-ats
600 —=- By pre-ats | 600 -=-- B, pre-ats |
B anti-ats —— By anti-ats
500 —-—- B, anti-ats | 500 --- B, anti-ats |
E 400 E an0
o =Y
300 300
200 ‘ﬁ 200
100 100
R - - - - o
2.5 2.0 15 10 0.5 0.0 2.5 2.0 15 1.0 0.5 0.0
8" [m] B* [m]
BPMCS.8L4.B2 at -308.200 m from 1P4 BPMCS.8R4.B1 at 301.015 m from IP4
800 T 800 i
Bx regular —— By regular
700 ==~ By regular | 700 === By regular
Bx pre-ats —— Py pre-ats
600 —-=- By pre-ats | 600 --- By pre-ats |
Bx anti-ats —— Py anti-ats
500 —-=- Py anti-ats | 500 --- By, anti-ats |
E a00 E a00
@ @
300 300
200 200
100 100
==:""E-- ---
0 T ]

2.5 2.0 15 10 0.5 0.0 2.5 2.0 0.0




BPMCS.8R4.B2 at 301.017 m from IP4 BPMCS.9L4.B1 at -348.661 m from IP4
T
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BPMCS.9R4.B2 at 340.084 m from IP4 BPMCS.10L4.B1 at -387.726 m from IP4
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BPMCS.10R4.B2 at 380.549 m from IP4
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BPMWA.A5L4.B1 at -23.986 m from IP4

800 T
—— Bx regular
700 === By regular
—— Py pre-ats
600 —-=- By pre-ats |
—— By anti-ats
500 --- B, anti-ats |
400
300 === == —==s========s======
200
100
o
2.5 2.0 15 1.0 0.5 0.0
B" Im]
BPMWA.A5R4.B1 at 24.062 m from IP4
800 T
—— By regular
700 === By regular
—— Py pre-ats
600 -=- Bypre-ats |
—— Py anti-ats
500 --- By, anti-ats |
400
300
200
100
]
2.5 2.0 15 1.0 0.5 0.0

B* Im]




BPMWA.AS5R4.B2 at 23.986 m from IP4 BPMWA.B5L4.B1 at -32.871 m from IP4
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BPMWA.B5R4.B2 at 32.871 m from IP4 BPMWI.A5L4.B1 at -58.735 m from I1P4
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BPMYA.5R4.B2 at 135.338 m from IP4 BPMYA.6L4.B2 at -172.338 m from IP4
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BPMYB.5R4.B1 at 135.338 m from IP4 BPMYB.6L4.B1 at -172.338 m from IP4
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BQKH.B6L4.B1 at -137.252 m from IP4 BQKV.6L4.B1 at -164.388 m from IP4
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BSRTD4.5L4.B1 at -117.114 m from IP4 BSRTD4.5R4.B2 at 117.114 m from IP4
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