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Mechanical work

RF coupler conditioning

Cold test

Global planning updated (very preliminary)
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We are here

• CM12 has no more leak in the thermal screen and FREIA can receive it on June 30th (W26)

• CM10 will be fixed by Nicolas before mid-July so CM10 will be back to FREIA in August

• CM09 will be disassembled in W26 or W27 and will be shipped to FREIA in September

• CM13’s cavities will be tested in W25 and in case of success it will be shipped to FREIA in 

October

CM09 and CM13 

are in competition



SAT SUN

18-jun 19-jun

m a m a m a m a m a

previous 

CM
CM11 4K cooling LHe filling 2K pumping

CTS motor 

test cold 

coupler

RF calibration 

and piezos
MP conditioning

next CM CM12

13-jun 14-jun 15-jun 16-jun 17-jun

warm up requifier while 

keeping LN in CM
fix requifier filling up the Dewar

preparation at Orsay

TUE WED THU FRI

W24

MON

week

date

SAT SUN

11-jun 12-jun

m a m a m a m a m a SUN

present CM CM11
coupler warm 

conditioning
LN2 cooling 4K cooling LHe filling

next CM CM12

National day of Sweden

preparation at Orsay

fix cryogenic system filling up the Dewar

W23

date

MON TUE WED THU FRI

06-jun 07-jun 08-jun 09-jun 10-jun

standby operation

week

SAT SUN

04-jun 05-jun

m a m a m a m a m a
previous 

CM
CM10

present CM CM11 RF calibration

next CM CM12 preparation at Orsay

coupler warm conditioning to fix by-pass valve in requifier

out-going test (VNA) close the transport box publish reportdeparture to ESS

week W22

date

MON TUE WED THU FRI

30-maj 31-maj 01-jun 02-jun 03-jun

warming up cryogenic system

Progress of W22, W23, and W24

3

We are here

• Lots of issues in cryogenic system in the past weeks

• We tried to fix the issue which might generate more problems

• CM11 CAV OUT showed strong field emission
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Tentative planning of W25, W26, and W27

4

Nobody may want to break the 

insulation vacuum on 

midsummer day

• Decision making on CM11 will be the key

• FREIA needs to collect all the information for this decision
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CM11: LN shield cooling

512 hours



CM11: LHe cooling
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• LHe in the CM in 3h 15 min

• But no LHe in the VBox after one night and Lhe Dewar got almost empty

We went to stand-by (20-50K) and filled up the Dewar over the weekend



CM11: LHe cooling and f vs T
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CM11: 2K pumping
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CAV IN CAV OUT

df/dp = 15.5 Hz/mbar df/dp = 14.7 Hz/mbar

OK 



CM11: cold coupler conditioning
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OK 



CM11: CTS stepper motor test
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• Used Phytron to check if we can move back to the limit switch at cold

• Used Beckhoff (suggested by ESS) to push CTSs forward to reach the 

target frequency

target



CM11: CAV IN CTS1 piezos

11OK 



CM11: CAV OUT CTS2 piezos

12OK 



CM11: static heat load
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GHe exhaust flow FT551 = 16.03 m3/h (std dev 1.17 m3/h)           

 17.15 +/- 1.25 W

CV551=100%           

CV03=30%        

CV04=regulation      

CV01=0% 

Consistent with other recent modules



CM11: strange CERNOX reading
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30 mbar is confirmed by other pressure gauges but all the CERNOX 

in CM11 show warmer value corresponding to around 100 mbar



CM11: frequency and QL
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CAV IN

CAV IN CAV OUT

f0 at 2K [MHz] 352.105 352.122

BW with VNA [kHz] 2.12 1.86

QL with VNA 1.66e5 1.90e5

t with decay [us] 156 178

QL with decay 1.73e5 1.96e5

CAV OUT

Spec: > 1.74e5



CM11: energizing cavities
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CAV IN CAV OUT

Local quench & thermal feedback is ALWAYS observed at 

very low field in the spoke cryomodules so far



CM11: CAV IN reached 12 MV/m

17No clear indication of field emission



CM11: CAVIN LFD @ 9MV/m
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CM11: CAV OUT is problematic

19We stopped at 9.5 MV/m due to very high heat load with X-rays



CM11: CAV OUT LFD @ 9MV/m
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-150 Hz

+100 Hz

Δ𝑓 = 250 Hz

QL



CM11: CAV OUT strong field emission
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FE
MP

Courtesy Mysha

CM

@FREIA

Vertical test 

@Orsay

• Field emission onset around 5 MV/m and overlaps with MP

• The cavity (DSPK24) had field emission with onset around 13 MV/m

• The same pick-up antenna calibration Qt=1.78e11

 It seems that the field emission onset was degraded in CM

Linear scale Logarithmic scale



CM11: CAV OUT heat load
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Baseline 27 m3/h = 29 W
Static heat load 17 W

JT-valve 12 W to keep LHe level

9MV/m with 40 m3/h = 43 W
Baselinse + RF loss 14W >> 2.5 W

• In terms of heat load, 8.5 MV/m seems available

• In terms of radiation level, 8.5 MV/m shows 20 mSv/h (what is the administrative 

limit in the ESS tunnel to protect other devices?)

• A LLRF closed loop operation with nonlinear effect is tricky so 8.5 MV/m may 

not be possible to be “locked”



Issue in requifier
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CM Stand-by 

over the 

weekend

CM @ 4K

CM @ 2K

CM with RF

CM stand-by

• We could not keep the LHe level in the 1st 4K filling

• We filled up the Dewar while the CM was in stand-by (20-50 K with GHe)

• Successful 2nd 4K filling but rapid drop in LHe at 2K

• The substantial heat loss due to the field emission accelerated the level 

drop in the Dewar

• Currently, requifier cannot produce LHE even with stand-by operation

 We warm up the requifier while keeping LN in CM’s thermal screen at 77K

CM 1srt 

4K filling


