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Big thank to the LS2 team for the excellent job
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Introduction
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 Re-organization of WP5 as presented at 129th TCC

https://indico.cern.ch/event/1019513/


SWP5 Mandates
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WP5.1 Beam Collimation Studies led by R. 

Bruce, BE-ABP – EDMS 2594117

WP5.2 Collimator Production led by F-X. 

Nuiry, SY-STI – EDMS 2594114

WP5.3 Hollow e-lens led by A. Rossi, SY-

BI – EDMS 2594119

WP5.4 Crystal Collimator Production led by 

M. Di Castro, BE-CEM – EDMS 2594112

https://edms.cern.ch/document/2594117/1.0
https://edms.cern.ch/document/2594114/1.0
https://edms.cern.ch/document/2594119/1.0
https://edms.cern.ch/document/2594112/1.0


SWP5.2 Mandate
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SWP5.2: Key activities to follow-up
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 Specifications & design follow-up 

Production management

Testing, installation and commissioning

 Specific developments for collimators (materials, mech. components, 

R2E…);

 Specific developments of the FRAS;

 Specific developments of the vacuum interconnects;

 Surface mock up for IR collimators;

 New EVM WBS to be proposed, and related budget management;

 Documentation and integration;

 Report to WP5 and HL.

51 collimators & masks

TCLPX & 

TCTPXH protos

+



SWP5.2: General Organization
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SWP5.2 Leader: F-X. Nuiry, deputy: F. Carra

Equipment ownership: STI.

Coll. and masks engineering design, production, qualification, installation, commissioning, 

maintenance, storage.

Impedance: B. Salvant, N. Biancacci. Design input and qualification/validation tests. 

Vacuum: G. Cattenoz and VSC team. Vacuum, incl. Eng. and install. of interconnects.

Survey: P. Bestmann & M. Sosin. Alignment proc. support and Eng. activities on FRAS.

Engineering developments: F. Carra and MME team. 

3D/2D design updates and support, core materials development and production follow-up, 

Multimat-2, defined prototyping activities, engineering support on collimators (simulations, 

engineering specifications, defined assembly and test procedures, reporting, etc.).

Project management: F-X Nuiry & STI team. 

Compliance with specifications, EVM, resources management, planning, reporting, 

information management, quality, communication with WPs & HL.

Controls: J. Lendaro and CEM team. All controls and cabling activities + FRAS controls.

BPM: J. Daricou and BI team. Cables, flanges, BPM selection, supply, qualification, and tests.

Transport: C. Bertone. Transport scheme and actual transport.



sWP5.2 Collimators’ production
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LS3 collimators’ production LHC-TC-ER-0006

 In green: to be produced

Collimator 

Description
Names

Operational 
Total Series 

Production
Spares 

CERN 

Protos
Operational 

Total series 

Production
Spares

CERN 

Protos

TCTPXH - - - - 4 4 1 1

TCTPXV - - - - 4 5 1 -

TCTPM - - - - 4 5 1 -

(TCTP) - - - - 4 (re-used) - - -

TCLP - - - - 4 5 1 -

TCLPX - - - - 4 5 2 1

(TCTP) - - - - 4 (re-used) - - -

Physics debris 

collimator Masks
TCLM - - - -

4 TCLM4

8 TCLM5/6
15 3 - Inermet 180 for TCLM4 TCLM5 & 6:  Copper OFE

DS collimators TCLD 2 (point 2) 5 2 1 2 (point 7)? - - -

Low-Impedance 

secondary collimators
TCSPM 8 10 2 1 10 (point7) 12 2 -

Functional 

specification status 

April 2021

EDMS 2276600

-

EDMS 2276600

EDMS 2519805

EDMS 1304880

LHCTCLM_0001 and 

LHCTCLM_0002

LHCTCLDA0001

LHCTCSPM0160

EDMS 1304880

Copy/paste of LS2 

production
MoGr with Mo coating

Inermet 180

Inermet 180 (tapering CuCr1Zr)

Inermet 180 (tapering CuCr1Zr)

Inermet 180

Inermet 180

Jaw materialLS2 installation LS3 installation

Tertiary collimators

Physics debris 

collimators

Design

LHCTCTPXH_0001

LHCTCTPXV_0001

TCSPM Design

LHCTCTP_0001

TCSPM design 

LHCTCLPX__0001

LHCTCTP_0001

Two possibilities:

Inermet 180 (tapering in CuCr1Zr),

CuCD (tapering in MoGr)

Two possibilities:

Inermet 180 (tapering in CuCr1Zr),

CuCD (tapering in MoGr) (selected for the proto)

Inermet 180 (tapering CuCr1Zr)

Collimator 

Description
Names

Operational 
Total Series 

Production
Spares 

CERN 

Protos
Operational 

Total series 

Production
Spares

CERN 

Protos

TCTPXH - - - - 4 4 1 1

TCTPXV - - - - 4 5 1 -

TCTPM - - - - 4 5 1 -

(TCTP) - - - - 4 (re-used) - - -

TCLP - - - - 4 5 1 -

TCLPX - - - - 4 5 2 1

(TCTP) - - - - 4 (re-used) - - -

Physics debris 

collimator Masks
TCLM - - - -

4 TCLM4

8 TCLM5/6
15 3 - Inermet 180 for TCLM4 TCLM5 & 6:  Copper OFE

DS collimators TCLD 2 (point 2) 5 2 1 2 (point 7)? - - -

Low-Impedance 

secondary collimators
TCSPM 8 10 2 1 10 (point7) 12 2 -

Functional 

specification status 

April 2021

EDMS 2276600

-

EDMS 2276600

EDMS 2519805

EDMS 1304880

LHCTCLM_0001 and 

LHCTCLM_0002

LHCTCLDA0001

LHCTCSPM0160

EDMS 1304880

Copy/paste of LS2 

production
MoGr with Mo coating

Inermet 180

Inermet 180 (tapering CuCr1Zr)

Inermet 180 (tapering CuCr1Zr)

Inermet 180

Inermet 180

Jaw materialLS2 installation LS3 installation

Tertiary collimators

Physics debris 

collimators

Design

LHCTCTPXH_0001

LHCTCTPXV_0001

TCSPM Design

LHCTCTP_0001

TCSPM design 

LHCTCLPX__0001

LHCTCTP_0001

Two possibilities:

Inermet 180 (tapering in CuCr1Zr),

CuCD (tapering in MoGr)

Two possibilities:

Inermet 180 (tapering in CuCr1Zr),

CuCD (tapering in MoGr) (selected for the proto)

Inermet 180 (tapering CuCr1Zr)

https://edms.cern.ch/document/2595082/0.9


sWP5.2 Collimator’s production. Present baseline
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BINP contribution

 Samples and protos (EBW, brazing, Jaw, coll.);

 51 coll. and masks produced at BINP:

 including metrology tests;

 Other QA tests to be defined;

 Exact deliverable “collimator” to be defined.

CERN Contribution

 Design, specifications and procedures;

 Provide specific components and materials;

 Training of BINP expert on INFOR/EDMS;

 Define acceptance criteria;

 Organization of a Prod. Readiness Review.

Coll-assembly at BINP / Final assembly at CERN



Functional & Engineering specs & studies
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 TCL: EDMS 2276600 being updated

Pending:

 NEG vs aC?

 BPM flange compliance with 6 PT100.

 Vacuum features to be defined for masks.

 TCT: In work

 TCSPM: Copy past of LS2 production. Updates for 

TCTPM and TCLP

 Integration & transport studies with WP15 to be done

 Spare policy for some units to be defined



Prototyping of TCLPX and TCTPXH
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Production:

 Functional drawings approved;

 General production plan done;

 Decisions on some key components (roller screws, etc.);

Testing phase to be designed:

 Foot pre-alignment test;

 Handling test;

 Collimators & D2 vacuum valves alignment;

 Vacuum interconnection tests;

 Remote actions; 

 Electrical continuity test; 

 FRAS operational tests;

 Test of TCLPX collimator replacement.



FRAS (AUP and WPS) for TCLPX, TCTPXH/V and TCLM
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 Collimator alignment procedure in work;

 Controls (Switches/LVDTs, soft securities) to be defined & 

developed;

 Remote handling do be defined and developed;

 Maintenance / other design features to be studied;

 Design Review to be organized.

Courtesy: M. Sosin



Vacuum interconnects for TCLPX and TCTPXH/V
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 Specifications to be defined (TID to be considered);

 Vacuum and mech. developments ongoing. Risks of failure mitigations to 

be discussed;

 Responsibility sharing WP5/WP12 done: 

https://edms.cern.ch/document/2609329/0.9

 Design review to be organized.

Courtesy: J. Pascal Meignan

https://edms.cern.ch/document/2609329/0.9


TCLM
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 In cells 4, 5 and 6;

Baseline is Inermet & Copper;

Design being reviewed in view of the 

production;

Plug-in support to be discussed;

Quantities to produce to be confirmed (spare 

policy).



Planning (to be updated with In-Kind information 

not available yet)
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BINP ACTIVITIES

Milstones

2029

S2 S1 S2 S1 S2 S1 S2 S1 S2 S1 S2 S1 S2 Q1
TCLPX + TCTPXH Prototypes prod. & testing

DESIGN READINESS Review or Milestone

Pre-series production of EB samples, brazed samples, prototype jaw

Pre-series production of a collimator prototype (TCSPM type)

PRODUCTION READINESS Review

Series Production including BINP procurement process 9 5 colls

CERN final assembly and QA

Installation

DESIGN READINESS Review or Milestone

PRODUCTION READINESS Review

Pre-series and series production 3 12 masks

QA at CERN

Installation

PRODUCTION READINESS small Review

Series Prod start after BINP TCSPM proto. completion 16 6 colls

CERN final assembly and QA

Installation

TC
SP

M
, 

TC
TP

M
, 

TC
LP

TCLM

2028

TC
LP

X
 T

C
TP

X
H

 T
C

TP
X

V

LS3

2022 2023 2024 2025 2026 2027

 Series production starts after completion of the TCSPM prototype (BINP) & TCLPX/TCTPXH 

CERN protos;

 Proposed procurement process time of in-kind partner based on CERN expertise;

 Production rhythm based on LS2 production capacities (from a well trained industrial partner).



Conclusion
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New WP5 structure with dedicated 5.2 sub-

workpackage;

More collimators to produce than during LS2;

 In-Kind production baseline (new);

 (Very) challenging design for physics debris 

collimators;



Appendix
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sWP5.2 Collimator’s production. Present baseline
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Steering committee
Monitor the execution of the contract

Ensure compliance with requirements

CERN
-Director of Acc.

-HL-LHC PL 

BINP
-Director of BINP

-Deputy director

Technical coordinators
Technical coordination of the project

Monitor execution of the project

Define detailed WP and schedules

CERN
-S. Gilardoni

-S. Redaelli

BINP
-A. Krasnov



TCSPM
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To install 10 at point 7?

LS2 Collimators Production is the reference 

folder: https://edms.cern.ch/project/CERN-

0000185864

https://edms.cern.ch/project/CERN-0000185864


TCTPM
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Same design as TCSPM but with Inermet or 

CuCD;

TCSPM functional drawings to be used;

 Installation location:



TCLP
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TCSPM design with Inermet 180 (with and 

CuCr1Zr tapering)

 Installation location:


