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Industrial & CERN DQW status

N. Valverde on behalf of HL-LHC WP4, EN-MME & SY-RF-SRF

12th HL-LHC Collaboration Meeting, Uppsala, 21.09.2022
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DQW Jacketed Cavities Contract

▪ Contract signed on March 2018 with the company 

Research Instruments (RI) to provide:

▪ 1 preseries Jacketed cavity

After qualification of preseries Jacketed cavity by CERN (cold RF 

test):

▪ 10 series Jacketed cavities 
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DQW Jacketed 

cavity
DQW Bare cavity
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RI Contract Timeline
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Contract  

Mar. 18
ADD1

1 preseries + option of 10 series JC

ADD2 ADD3 ADD4 ADD5
Reception 

Preseries 

RI-BC-1

ADD6

Green light 

RI series 

bare cavity 

production

Reception  

Preseries 

RI-BC-2

ADD7

2 preseries + option of 6 series JC

2 preseries + option of 9 series JC

Fabrication at CERN of 2 JC

Completion 

CERN-BC-2
Completion 

CERN-BC-1

Mar.22 May.22 Sept.22

Sept.18 Oct.18 Jun.19 Feb.20 Feb.21 May.21 Sept.21 Jul.21 Mar.22

ADD: Addendum to the contract
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Reception RI Preseries Bare Cavities

▪ RI cavities arrived to CERN ready for cold RF test. 

▪ BCP (150-200 µm), heat treatment (650Cº@24h), HPR and clean 

room assembly done by RI
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Visual inspection

Freq. meas. warm

Metrology

Cold RF test

Helium tank assembly

RI-DQW1 RI-DQW2 Target*

Freq. (warm, 

atm. press)

400.71 400.59 400.53 ± 0.1 

MHz

* Estimated target freq. assuming freq. deviation during 
helium will be the same as for CERN prototypes

OK+ 80kHz

Freq. 

checks
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Reception RI Preseries Bare Cavities
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Visual inspection

Freq. meas. warm

Metrology

Cold RF test

Helium tank assembly

Final metrology by portable metrology 3D scan 

complemented with CMM, thanks to MME/MM

Metrology has been accepted for both preseries

Metrology
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Reception RI Preseries Bare Cavities
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Visual inspection

Freq. meas. warm

Metrology

Cold RF test

Helium tank assembly

See talk K. Turaj
▪ Cold RF test of RI preseries BC 1:

▪ 1st Cold RF test did not reach specification.

▪ HPR and clean room assembly at CERN. 2nd Cold RF test 
did not reach specification.

▪ Light BCP (thanks to TE-VSC), HPR and clean room 
assembly at CERN. 3rd cold RF test with successful results.

▪ Cold RF test of RI preseries BC 2:

▪ Cold RF test with successful results.

Both cavities went back to RI for helium 

tank assembly

DQW on insert for 

cold RF test
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Documentary structure RI preseries BC

Documentary structure of the contract (EDMS) in place and actively used by 

the supplier. Full traceability of documents and versions.

Many interactions with the supplier to achieve the quality level requested by 

the technical specification (EDMS 1803555).

N.Valverde, 21.09.2022 7



logo

area

Follow-up of fabrication, RI preseries BC

RI´s MIP was implemented in MTF and they upload directly the fabrication reports. 

252 steps for bare cavity fabrication. >200 documents per bare cavity to be 

reviewed.
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RI Preseries Jacketed Cavities

▪ Drawings, MIP and fabrication procedures are released.

▪ Welding qualifications are expected by November.

▪ Material and special subcomponents (i.e bellows) were ordered.

▪ Machining of subcomponents started.

▪ Cold Magnetic shield provided by UK collaboration already at RI.

▪ Preseries jacketed cavities (x2) will arrive to CERN Q1-2023.
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RI Series Bare Cavities
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▪ Improvements from preseries were implemented in drawings and fabrication 

procedures.

▪ Fabrication started and RI is progressing well.

▪ Series bare cavities (x6) will arrive CERN between May and December 

2023,(one cavity every 6 weeks).

▪ Incoming inspection including cold RF test at CERN (SM18) of each bare 

cavity in 2 months is needed to keep the planning. 
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CERN DQW Series Bare Cavities

▪ Managed as a “standard priority” job within CERN main workshop activities :14 

months to 1st cavity assembled, +2 month for 2nd cavity.

▪ Full traceability of materials, fabrication steps and QA/QC according to HL-LHC 

quality standards.
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CERN DQW Series Bare Cavities
▪ Frequency shift due to final welds required alternative tuning, which 

degraded position of the cavities’ ports.

▪ Corrective actions already implemented (custom tank helium adaptive 

rings) with frequency checks during jacketing.
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CERN DQW Series Bare Cavities
▪ Cavity processing:

▪ BCP (150-200 μm) at CERN.  

▪ HT at RI. 

▪ HPR, Clean room assembly, and cold RF test at CERN (SM18).
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▪ Cold RF test

▪ CERN DQW-2, excellent results 

▪ CERN DQW-1, high field emission at low voltage. Cavity 

submitted to additional light BCP and will be re-tested next week

Helium tank assembly started

See talk K. Turaj

Rotative BCP machine
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CERN DQW Jacketed Cavities
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Cold Mag. Shield

(supplied by UK collaboration)

Pre-Tuning assembly

He-Tank assembled

▪ CERN DQW JC-2

▪ Cold MS + Helium tank assembly (bolted). TIG welding in glove box ongoing

▪ Next steps: leak checks and pressure tests, final metrology/fiducialization
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CERN DQW Jacketed Cavities
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Frequency change of the CERN DQW02 Crab Cavity during 
TIG welding of the Helium tank

Δ dqw 2 dqw 2

TIG welding He-Tank

CERN DQW JC-2: Frequency measurements during helium tank assembly. So 

far, frequency shifts are similar to SPS DQW cavities.
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Conclusions

▪ RI preseries bare cavities were delivered to CERN and met the 
requirements.

▪ Helium tank assembly of RI preseries cavities is on going:

▪ Main documents were released.

▪ Machining of singles components started.

▪ Orders of subcomponents were done.

▪ Welding qualifications (WPQRs) ongoing.

▪ Expected delay for RI preseries jacketed cavities: Q1 2023

▪ Manufacturing documentation for RI series bare cavities were 
released and fabrication is progressing well.

▪ Expected delivery for RI series bare cavities (x6): from Q2 to Q4 
2023 (one cavity every 6 weeks).

▪ Two CERN series cavities were fabricated to ease RI planning and 
keep the planning with UK collaboration. 
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