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Brief description of the proposed change(s) :

This Engineering Change Request (ECR) describes the proposed installation of additional
BPMs close to Beam Gas Ionization monitor (BGI). It will help to identify the cost, the
effort, impact on the machine performance and expected improvement of beam

diagnostics.
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BPMWI, VCDEC, LHCLSX__ 0007 Layout Database
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[0 Accepted by Project Engineer,

but impact on other items.
Comments from other Project Engineers required
Final decision & actions by Project Management
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1. DETAILED DESCRIPTION by M. Sapinski

Currently there are no BPMs installed in the vicinity of BGI. Installation of two of such
devices will allow more precise orbit measurement inside BGI as well as better
determination of the optics function. Precision of orbit measurement is important for
beam-based calibration of BGI.

The present situation in the proposed locations of the two new BPMs in cells C5L4 (for
beam 1) and C5R4 (for beam 2) are shown on photographs in Figure 1 and on drawings
in Figure 2. The vacuum chambers currently installed in these places (VCDEC of 1235
mm and VCDDS of 200 mm) should be replaced with a shorter chambers (VCDFR and
VMAAA are proposed), a BPMWI (an enlarged button BPM with an aperture of 80 mm)
and its associated bellows.

Given the not standard inter-axis distance, a support for a single BPM could be a type
LHCBPMHWO0020, with the upper plate modified to adapt for this BPM body.

The proposed new layouts of the vacuum sectors after BPM integration are shown on
drawings in Figure 3. The names and lengths of the present and proposed vacuum
elements are detailed in Tables 1 and 2.

The BLM ionization chambers are currently installed very close to the foreseen BPM
location. As agreed with the BL section they will be moved upstream towards the BGI.

2. REASONS FOR CHANGE by M. Sapinski

The reason for this new installation is to improve accuracy of emittance measurement
using BGI detector. The new BPMs will be helpful in two ways:

1. They will increase the accuracy of beam orbit determination inside the BGI, what
plays a crucial role in a BGI calibration procedure based on measurement of the
orbital bump.

2. They will increase the accuracy of the determination of the optics function inside
the BGI, what will have impact on the emittance determination.

Figure 1: Photographs of proposed locations of BPMs: cells C5L4 and C5R4, between
BGIs and D3 magnet, face to BSRT. (Courtesy of Thibaut Lefevre.)
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C5L4 - Layout 2012

JP.Corso le 19.11.2012

C5R4 - Layout 2012

JP.Corso le 19.11.2012

Figure 2: Current configuration in C5L4 (upper drawing) and C5R4 (bottom drawing).
(Courtesy of JP Corso).
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C5L4 - Layout 2014

JP.Corso le 19.11.2012
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C5R4 - Layout 2014

JP.Corso le 19.11.2012

Figure 3: The proposed modification of the vacuum sectors in C5L4 (beam 1, upper

drawing) and C5R4 (beam 2, bottom drawing). (Courtesy of JP Corso).
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Inner beam B1
Current layout D5L4.B (March 2012)

mléﬂﬂl

0.300 | 9936.7152 9937.0152 VAMFQ.5L4.B -,-,-,VPIC
0.200  9937.0152 9937.2152 VCDDS.A5L4.B I B
1.235 | 9937.2152 9938.4502 VCDEC.5L4.B

Proposed layout D5L4.B (LS1)

| LENGTH | SSTART | SEND | NAME | BEAM | FAMILY | NOTE |

0.300 | 9936.7152 9937.0152 VAMFQ.5L4.B -,-,-VPIC

I
0.945  9937.0152 9937.9602 VCDFR | B NEW
0.205  9937.9602 9938.1652 VMAAA | B NEW
0.285  9938.1652 9938.4502 BPMWI.5L4.B2 | B NEW

Table 1: Description of the vacuum layout change for beam 1 (C5L4.B1).

Outer beam B2
Current layout B5R4.R (March 2012)

[LENGTH [ SSTART | SEND | NAME | BEAM | FAMILY | NOTE |

1.235 10055.712  10056.947  VCDEC.5R4.R
0.2 10056.947 10057.147 VCDDS.A5R4.R
0.3 10057.147 10057.447 VAMFQ.5R4.R E R -,-,-,VPIC

Proposed layout B5R4.R (LS1)

|LENGTH | SSTART | SEND | NAME | BEAM |FAMILY | NOTE |

0.285 10055.712 10055.997 BPMWI.5R4.B2 E R NEW
0.205 10055.997 10056.202 VMAAA E R NEW
0.945  10056.202 10057.147 VCDFR E R NEW
0.3 10057.147 | 10057.447  VAMFQ.5R4.R E R -,-,-VPIC
Table 2: Description of the vacuum layout change for beam 2 (C5R4.B2).
3. IMPACT ON COST, SCHEDULE & PERFORMANCE by M. Sapinski

The installed hardware cost is in the region of 40 kCHF (20 kCHF per BPM), funded by
BE/BI. The new BPMWI, supports and chambers are scheduled to be installed before
the end of LS1 around June 2014. This will have no impact on machine consolidation

activities.
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Machine aperture will not be changed. The 2 BPM will be added to the orbit system.

4. IMPACT ON OTHER ITEMS by M. Sapinski
Replacement of 2 VCDEC and 2 VCDDS vacuum chambers as presented in Tables 1
and 2.

Move of the electrical distribution box and its associated wiring on the ground.
Move of the BLM ionisation chamber towards the BGI.

The LHC layout database and the installation drawings must be updated accordingly
before implementing the new BPM

5. CHANGE CLASS by M. Sapinski
This is a class I change.

6. COMMENTS (COMPULSORY) by M. Sapinski
Machine aperture will not be changed. BE confirmed no impact on BPM performance.

7. COMMENTS (IF REQUIRED) by other Project Engineers

8. COMMENTS (IF ANY) by PLO appropriate Committees
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