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A. Miyazaki et al.



General planning
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We are here

• Optimistic planning without any contingency

• We aim at testing three modules before the Easter holidays

CM07 to ESS

CM09 from Orsay

CM08 to ESS

CM10 from Orsay



SAT SUN

22-jan 23-jan

m a m a m a m a m a

Filling Dewar LHe cooling 2K pumping
RF calibration 

interlock setup

coupler cold 

conditioning

next CM CM08

CTS test (Phytron?)present CM CM07

4K filling

Beckhoff PLC test through the long cable to 

the bunker

MP conditioning

Beckhoff PLC preparation

week W03

date

MON TUE WED THU FRI

17-jan 18-jan 19-jan 20-jan 21-jan

SAT SUN

29-jan 30-jan

m a m a m a m a m a

present CM CM07
start warming 

up

vent insulation 

vacuum

warming up 

completed

disconnect 

pumps

next CM CM08

next next 

CM
CM09

week W04

date

MON TUE WED THU FRI

24-jan 25-jan 26-jan 27-jan 28-jan

preparation at Orsay

warming up

doorknob mounting

heat load measurementCTS test with Beckhoff

SAT SUN

15-jan 16-jan

m a m a m a m a m a

purging

next CM CM08

11-jan 12-jan 13-jan 14-jan

W02

MON TUE

10-jan

week

date

restart power station, water 

cooling
present CM CM07

New Beckhoff PLC test

coupler warm conditioning N2 cooling

WED THU FRI

W02 & W03 progress & W04 plan
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We are here

Test CTS with Phytron first and then 

test Beckhoff with the verified CTS



CM07: coupler warm conditioning
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Total time: 54h 20m / Down time: 1h 25m (technical intervention only) 

Courtesy Mysha



Out gassing during coupler conditioning
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CO, C2H4, etc

?

RGA



Cf. Outgassing from cavities during warming up
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CH4

CO2

N2

Something more 

adherent than CH4

?

CO generated 

by CO2

Data from CM06



Cf. Hydrocarbon, field emission, plasma processing
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𝐽 ∝ exp −6.53 × 106
𝜙 Τ3 2

𝛽𝐸

• Polycrystaline niobium’s surface work function 𝜙~4.3 eV

• Surface pentoxide (Nb2O5) 𝜙~5.2 − 5.3 eV

• Surface monoxide (NbO) 𝜙~4.2 eV

• Carbonaceous layer 𝜙~3.6 eV
https://www.osti.gov/servlets/purl/1234337

Tunneling current

Plasma processing to get rid of CH from the surface Study at SNS



Cf. after plasma processing
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Eacc reach was increased
Radiation dose decreased

Field emission has not been a limiting factor of spoke modules 

so far but we need to be careful in the future due to CH content

https://www.osti.gov/servlets/purl/1234337



CM07: cooling down

9

Thermal screen 

cooling by LN2

4K LHe cooling
LHe level in CM

CM exhaust 

Ghe flow

VBox inlet 

valve opening

• Precooling by the LN shield over one weekend

• LHe cooling was quick (6 hours) to reach 4K

• “Stable” operation with 4K LHe took about one day



CM07: coupler conditioning at cold

10



CM07: LT02 malfunctioning (?)
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• Some warning messages when 4K Lhe was firstly there 

(burn out protection even with LHe, open sensor)

• Unable to check electric connection because LT01 is used 

as a regulation target and they share the same cable

• We will check this after the test



CM07: f vs p and cavities at 2K
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CAV IN CAV OUT

15.61 Hz/mbar 14.78 Hz/mbar

CAV IN CAV OUT

f0 [MHz] 352.145 352.097

QL 1.73e5 1.66e5

QL from VNA is low but please wait for t in field decay



CM08: reception test (Dec 2021)
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CAV IN CAV OUT

Sensor / 

Actuator 

type

PID name Serial number
Electrical value (Ω)

(before shipping)

Cernox TT04 X133097 56,5

Cernox TT05 X132704 92,7

Cernox TT06 X133186 55,85

Cernox TT07 X133155 52,25

Cernox TT08 X133087 53,1

Cernox TT09 X132648 59,2

PT100 TT10 PT65 106,3

PT100 TT11 PT61 105,7

Cernox TT12 X133185 55,65

PT100 TT20 PT59 106,15

PT100 TT21 PT67 105,7

Cernox TT22 X132659 59,15

TT120 PTC34 107

TT220 PTC11 107,1

EH01 EH03 84,3

EH02 EH05 84,1

EH10 83

EH20 83,2

Motor sensor SM10 2.4 / 2.4

a limit sensor LS10 2

Motor sensor SM20 2.4 / 2.4

a limit sensor LS20 1,9

LT01 7339 365,3

LT02 7341 368,55

Sensor / 

Actuator 

type

PID name Serial number
Electrical value (µF)

(before shipment)

PZ10 14,24

PZ11 14,16

PZ20 14,17

PZ21 14,22

LC07
C

C

Socket name C / NC

Socket assembly

Heaters

PT100

Liquid Helium 

Level Sensor

LC03

C

C

C

C

C

C

PT Coupler
C

C

C

C

C

LC01

C

C

C

C

C

C

LC04

C

C

C

C

C

C

C

 Cables verification CM08 at UU v1

Verified by :

Socket name C / NC

C

LC02

C

Actuators

Identification 

number

Thermocoax 

assembled on 

Double Wall 

Tube n°

Cavity string 

n°

Coupler's 

serial number

Cavity 

number

Factory measured 

values (Ω)

Measured values 

cryomodule 

before shipping 

@ UU (Ohm)

C / NC
Measured 

values (Ω)
C / NC

Measured values 

(Ω)
C / NC

AMG58/03 SPK-DWT-04 9 SPK-CPL-21 SPK-DSPK-05 2,75 3 C 2,6 C To be completed

AMG59/14 SPK-DWT-20 9 SPK-CPL-15 SPK-DSPK-21 2,85 3 C 3 C To be completed

Before shipment to UU After delivery @ UU After delivery @ LUND

Date T ime Pfeiffer TPG2020 (mbar) Limit

2021-12-17 14:00 4,10E-04 1,00E-01

2021-12-20 09:00 4,40E-04 1,00E-01

2021-12-21 10:30 4,40E-04 1,00E-01

2021-12-22 15:00 4,40E-04 1,00E-01

2021-12-23 11:00 4,40E-04 1,00E-01

2021-12-24 09:00 4,50E-04 1,00E-01

2021-12-27 10:30 4,60E-04 1,00E-01

2021-12-28 09:15 4,60E-04 1,00E-01

2021-12-29 10:30 4,60E-04 1,00E-01

2021-12-30 09:00 4,60E-04 1,00E-01

2022-01-03 08:30 4,80E-04 1,00E-01

2022-01-04 13:00 4,80E-04 1,00E-01

2022-01-05 09:20 4,80E-04 1,00E-01

2022-01-10 10:00 5,00E-04 1,00E-01

2022-01-11 12:00 5,00E-04 1,00E-01

2022-01-12 08:50 5,00E-04 1,00E-01

2022-01-13 08:50 5,10E-04 1,00E-01

2022-01-14 08:45 5,10E-04 1,00E-01

2022-01-17 08:40 5,20E-04 1,00E-01

2022-01-18 09:00 5,20E-04 1,00E-01

2022-01-19 09:30 5,20E-04 1,00E-01

A. Miyazaki

C. Svanberg

C. Svanberg

C. Svanberg

C. Svanberg

C. Svanberg

A. Miyazaki

VACUUM GAUGE OF CAVITY STRING AT UU

Name of controller

C. Svanberg

C. Svanberg

C. Svanberg

C. Svanberg

C. Svanberg

C. Svanberg

C. Svanberg

C. Svanberg

C. Svanberg

A. Miyazaki

C. Svanberg

C. Svanberg

C. Svanberg

C. Svanberg

CAV IN CAV OUT

f0 [MHz] 352.564 352.552

Cavity, sensors, vacuum all OK



Beckhoff motor driver test
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Digital torque 

(driver CTS1)

600 mA in config  0.43A measured

Installed in the rack

PLC

IPC

Test in the bunker on going

Remember before the 77K test, I put 900 mA 

in order to get 0.6 A measured and 4 to 5 N.m

output torque.

But now when I measure torque it exceed 6 

N.m … 

So I put back 600 mA, and here are the 

values obtained lastly : 

• Current : 0.38 A

• Torque : 4.3 N.m

So current measurement is a bit low, but 

torque is satisfiying and vibration are OK as 

well.

I would recommend to stay on these value for 

the cryomodule test and not be overconfident 

on the current measurement.

From Nicolas

• Nicola’s results were 

reproduced in the 

control room and in 

the bunker  our 

cabling is OK

• Working on the limit 

switch


