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General planning
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We are here

• CM06 is warming up

• We do not want to leave turbo pumps over the Christmas holidays

Coupler conditioning of CM07 after holidays

Send CM06

Receive CM08
Two weeks gap?

We will try but no 

guarantee



SAT SUN

11-dec 12-dec

m a m a m a m a m a

present CM CM06
heat load 

again

start warming 

up

break 

insulation 

vacuum

next CM CM07

next next 

CM
CM08

warming up completed

doorknob mounting & water leak check

week W49

date

MON TUE WED THU FRI

06-dec 07-dec 08-dec 09-dec 10-dec

warming up

preparation at Orsay

RF conditioning of FE

VNA reception test

W48 & W49 progress
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• 1 week was enough for the cold test because we started N2 cooling one 

week before

• 2 additional days for extra work on observed field emission

We are here

SAT SUN

04-dec 05-dec

m a m a m a m a m a

present CM CM06 cooling down

2K pumping, 

coupler cold  

conditioning, 

RF calibration

crain training MP conditioning
CTS test at 

2K

heat load 

measurement
piezo test

next CM CM07

next next 

CM
CM08 preparation at Orsay

4K filling

waiting in the docking area

week W48

date

kept at 2K

MON TUE WED THU FRI

29-nov 30-nov 01-dec 02-dec 03-dec



SAT SUN

25-dec 26-dec

m a m a m a m a m a

present CM CM07

next CM CM08

vacuum pumping

doorknob mounting

week W51

date

MON TUE WED THU FRI

20-dec 21-dec 22-dec 23-dec 24-dec

closed valves

SAT SUN

18-dec 19-dec

m a m a m a m a m a

previous 

CM
CM06

disconnect 

cryogenic 

lines

doorknob 

dismounting

outgoing test 

(LEMO, VNA) 

shock sensors

present CM CM07

next CM CM08

vacuum pumpingconnect cryogenic lines

reception at UU

morning
departure from Orsay

date

MON TUE WED THU FRI

13-dec 14-dec

week W50

arrival at ESS / publish 

reports

vacuum pump mounting

departure to ESSfilling dry N2

15-dec 16-dec 17-dec

reception test LEMO / VNA

swap 

modules

W50 & W51 & W52 planning
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Same track

SAT SUN

01-jan 02-jan

m a m a m a m a m a

present CM CM07

next CM CM08

week W52

date

MON TUE WED THU FRI

27-dec 28-dec 29-dec 30-dec 31-dec



CM06: doubt in TT04 and TT05  Any answers?
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CM06: QL may be OK from time domain
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CAV IN CAV OUT

VNA
G [kHz] 2.07 2.13

QL 1.70e5 1.66e5

decay
tL [us] 164 160

QL 1.82e5 1.77e5

• Specification is >1.74e5

෨𝑃 𝑓 ∝
1

𝑓 − 𝑓0
2 + ΤΓ 2 2
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Fourier transform



CM06: heat loads through GHe flow
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First try on Dec the 2nd Second try on Dec the 6th

• We do not have a resolution to see RF power dissipation of the 

order of 1 W

• The baseline flow became smaller in the 2nd try

• This correspond to 3W, in this method is reliable

• The 2nd try showed more typical values from other modules

• The 1st heat load measurement was performed a few days 

earlier than usual after LHe filling



CM06 heat load measurement summary by Rocio
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CM06: CAVIN piezo
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CM06: CAVOUT piezo
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CM06 CAVOUT: FE conditioning
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Conditioning event

• Slightly improved just within 30 minutes

• After that, no improvement for 6 hours

• ESS may try to condition this during RF commissioning



CM06: CAVIN Lorentz force detuning@9MV/m
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-190 Hz

+170 Hz

|Df| = 360 Hz



CM06: CAVOUT Lorentz force detuning@9MV/m
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-130 Hz

+100 Hz

|Df| = 230 Hz

?



CM06: CAVOUT doubt in LFD
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Tune CTS after FE conditioning

-380 Hz

• A huge drop in reconstructed resonant 

frequency was observed during RF filling

• This exists at 600 us from the beginning of 

the pulse

• The reconstruction of Df is from
𝑑

𝑑𝑡
Δ𝑓 𝑡 = −

1

𝜏𝑚
Δ𝑓 𝑡 −

𝐾𝐿

𝜏𝑚
𝐸𝑎𝑐𝑐
2 (𝑡)

𝑑

𝑑𝑡
𝐸𝑎𝑐𝑐 𝑡 = − 𝜔 Τ1 2 − 𝑖2𝜋Δ𝑓 𝑡 𝐸𝑎𝑐𝑐 𝑡 + 2𝜔 Τ1 2 Τ𝑉𝑓(𝑡) 𝐿𝑎𝑐𝑐

• After normalizing 𝐸𝑎𝑐𝑐 𝑡 and 𝑉𝑓(𝑡), numerical 

derivative of the complex pulse shape gives 

Df(t)

• Nonlinear response from field emission is not 

included in the model

• Higher power in “prepulse” would accelerate 

the filling and this “-380 Hz” would be anyway 

earlier than 600 us in real operation



CM06: warming up in progress
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CM06
Cf. CM05

Cf. CM01

N2 vent 

insulation 

vacuum

• 24 hours after venting is a time to start 

disconnecting cryogenic lines (Friday morning)

• 28 amu line is interesting because it may 

contain C2H4 signal which decreases work 

function of Nb and trigger field emission

• 28 amu line always shows more than three 

peaks



CM07: cavity reception test

16

The insulation vacuum seemed slightly 

pressurized than atmospheric pressure in Sweden



Grease ?
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• The grease on the module 

is as received

• We do not add grease 

there because it is too 

much from the beginning

• We added grease on safety 

valve section when we 

investigated leak there

• Small amount of grease too 

keep O-rings fresh 

unavoidably exist in our 2K 

infrastructure


