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Reinstallation of PPS in YETS 2024-2025
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Sequence of steps to perform rotation of Roman pots to match new CMS optics

(vertical plane of the crossing angle)

Preparatory work:

1) Design verification. Ordering blanks, waterjet cutting, CERN or CERN-affiliated companies. 16 pieces (+ 2 spare)

2) Final machining at P.5 workshop. Manufacturing of fasteners and adjusting shims.

3) Rotation test check for one XRP at surface P.5

Work in the tunnel:

  The plan was to remove all detector packages at the TS2.

1) Radioprotection sweeping. (Make sure there are no parallel operations in this area).

2) Survey, Determining the current position of the XRP flanges. Survey group, tbd.

3) Opening the LHC vacuum. Removing all connection XRP bellows. LHC vacuum group.

4) Preparing the space for XRP lifting with a crane: removing PP boxes inside frames (for installing jacks) and above XRP; 

removal of cables, hoses and protruding parts. Large PPS team, DT.

5) Reinstalling the XRP210far station in a vertical position.

6) Unfastening and lifting of XRP Horizontal blocks to a certain height using a lifting device. Performing a turn on 

special equipment while suspended. Lowering and securing horizontal blocks. Adjusting and checking the 

position. PPS crew. It is proposed to start these works with the timing cylindrical XRP and immediately begin movement 

tests and all other checks. If everything goes OK go to the next timing detector (with faraday cage). Next, if we fit within 

the time frame, move on to tracker detectors.

7) Cyclic test with 1000 movement cycles (overnight). Mario +. Checking the condition of the Faraday cage mount and 

other components. Roman. (Laser calibration if needed? Mario).

8) Verification and commissioning all XRP systems. Large PPS team.

9) Survey and tuning of new position of the XRP flanges. Survey group.

10) Setting the vacuum. Sector Bakeout. LHC vacuum group.

11) (or 9) X-ray for all 16 connection bellows. LHC vacuum group.               (Maybe I forgot some important point?)

        Once the LHC beam is restarted, be prepared to re-adjust and realign with the beam line.
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Pre-conditions:
Outcoming BP under air;
The connecting bellows are removed.

Hosting

 crane

The weight of 

the removable 

XRP block is  

~70 kg

Sequence of operations
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Only these 2 additional details are 
added, plus a set of shims to adjust

We remove and rotate only the horizontal units of the Roman Pots. Each Horizontal unit (70kg) 
has to be removed and rotated to a certain angle, equipped by support brackets and put than 
back on his place on the LHC beam. The position of the flanges is checked before removal and 
after installation (PPS, LHC survey group).
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In the tunnel:

with installed 
support brackets

Installation of connection 
bellows (X-rays ?); vacuum; 
bakeout of 6R5/6L5; vacuum 
analyse.
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In the tunnel:
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Sequence of operations with Triplet RPs: RP on the beam → removing connection bellows → 
removing RP Horizontal unit → installing RP Horizontal unit (with brackets) → RP on the beam
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Final position

XRPT2.B6R5.B1 XRPT2.A6R5.B1 XRPT1.A6R5.B1XRPTT.A6R5.B1

XRPT1.B6L5.B2 XRPT1.A6L5.B2 XRPT2.A6L5.B2XRPTT.B6L5.B2

RP210far RP220far RP220near

Timing Timing

LSS56

LSS45

RPIX RPIX

RP laser calibration (?)
RP alignment run
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Test performance, April 2023
(see also video)
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The PPS group carried out similar work twice:

- first time in EYETS 2016 – 2017, when it was removed, converted and put in 

place 4 horizontal XRP units (all RP220m). Has been assembled new vacuum 

chamber, ferrite and faraday cage. Preliminary bake out and vacuum gas 

analysis test have been done in Prevessin lab.

- second in beginning of LS2 2018. Then it was removed from the tunnel two 

horizontal RP units (RP220near), and two others (RP210near) are rearranged. 

horizontal RP units on transport carriage Hosting crane in the tunnel
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Jonathan Hollar
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Schedule

(tbd)

Radiation environment

Option 1 (tbd): Start work in December with the reinstallation of 2 

single cylindrical Roman Pots, evaluate the execution technology. 

Continue working with the remaining Roman Pots (with Faraday cages) 

in January.

Option 2 (tbd): Start and complete all work in January - early February.
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Back-up slides





Reinstallation of PPS at new tilted position in the tunnel



The Roman Pot station is tilted at 27 degrees and placed on LHC beam







The XRP210far station is already tilted by 8 degrees
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