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General planning: possible conflict with magnet
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We are here
Absence of Akira
Oct 4 – Nov 26

uncertain

• We need a very important test of the vertical cryostat in W46 and W47
• We may delay CM06 cooling down but no major impact to the planning

• Still a chance to send CM06 & receive CM08 by the end of the year



SAT SUN

6-Nov 7-Nov

m a m a m a m a m a

present CM CM03 2K pumping

LFD; DHL;

start warming

up

next CM CM06

next next

CM
CM07

1-Nov 2-Nov 3-Nov 4-Nov 5-Nov

week W44

warming up completed disconnecting things

doorknob mounting & water leak check waiting in the docking area

preparation at Orsay

MON TUE WED THU

vent insulation vacuum

date

4K filling

FRI

W43 & W44 progress
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Despite a lot of cryogenic issues, we managed J
(note: without Han Li and Akira on-site à a major milestone)

We are here

SAT SUN

30-Oct 31-Oct
m a m a m a m a m a

2K pump
servvice

2K pumping

f vs p
RF

calibaration

next CM CM06
next next
CM

CM07

stand-by operation
Issue in N2 flow
--> cryogenics

tripped

28-Oct 29-Oct

week W43

date
MON TUE WED THU FRI

25-Oct 26-Oct 27-Oct

present CM CM03

RF interlock setup

MP conditioning at 2K CTS test  at 2K

reception test LEMO reception test VNA

preparation at Orsay

2K pump does not work
after restarting control

cabinet
2K pumping



SAT SUN
27-Nov 28-Nov

m a m a m a m a m a

present CM CM06 Purging N2 cooling 4K filling
coupler cold
conditioning

2K pumping
RF calibration

at cold

next CM CM07

next next
CM

CM08

reception test waiting in the docking area

week W47

date
MON TUE WED THU FRI

22-Nov 23-Nov 24-Nov 25-Nov 26-Nov

cooling down MP conditioning CTS thermalization

preparation at Orsay

SAT SUN
20-Nov 21-Nov

m a m a m a m a m a
previous
CM

CM03

present CM CM06

next CM CM07
reception at UU

morning
transport from  Orsay thermalization at UU

week W46

date
MON TUE WED THU FRI

15-Nov 16-Nov 17-Nov 18-Nov 19-Nov

departure to ESS preparation of documents publish test report

coupler warm conditioning

SAT SUN
13-Nov 14-Nov

m a m a m a m a m a

present CM CM03
doorknob

dismounting

outgoing test
(LEMO, VNA)
shock sensors

next CM CM06
connect

cryogenic
lines

beam pumps,
leak check

next next
CM

CM07

activate shock sensors,
close the box

RF calibration

preparation at Orsay

week W45

date
MON TUE WED THU FRI
8-Nov 9-Nov 10-Nov 11-Nov 12-Nov

beam vacuum pumping

filling dry N2

water leak check

disconnect cryogenic line

swap modules

waiting in the box

W45 & W46 & W47 planning
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CM03 cavities: f and QL shift correction
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300K w/ insulation vacuum 4K

300K w/o insulation w/ insulation 4K 2K

CAV IN
f0 MHz 351.638 351.649 352.149 352.134
QL 8974 9590 1.89e5 1.90e5

CAV OUT
f0 MHz 351.627 351.641 352.135 352.118
QL 9223 8910 1.88e5 1.85e5

+12 kHz +500 kHz

2K

-15 kHz



CM03 cavities: f and QL shift correction
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300K w/ insulation vacuum 4K

300K w/o insulation w/ insulation 4K 2K

CAV IN
f0 MHz 351.638 351.649 352.149 352.134
QL 8974 9590 1.89e5 1.90e5

CAV OUT
f0 MHz 351.627 351.641 352.135 352.118
QL 9223 8910 1.88e5 1.85e5

+12 kHz +500 kHz

2K

-15 kHz

Insulation vacuum 
was in vacuum at 
the reception!



Cf. Influence of insulation vacuum (CM04 2nd)
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w/o insulation vacuum w/ insulation vacuum

300K w/o insulation 300K w/ insulation Df kHz
CAV IN 351.568 351.631 +63

CAV OUT 351.540 351.612 +72

The reception test of CM03 (2nd) must be offset by a similar value
à Question: why the insulation vacuum was in vacuum?



CM04 minor issue in our report

8

FREIA 
Department of Physics and Astronomy 

Uppsala University 

- 3 / 4 - 

Piezo performance in CTS1 (individual / both activated): 

 

 
  
Piezo performance in CTS2 (individual / both activated): 
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Summary	of	CM04	2nd	test	
Report time: 20211021 

Vacuum 

 

Cavity performance 

 CAV_IN CAV_OUT Target 
Cavity name DSPK08 DSPK11 - 
f0 at warm (MHz) 351.566 351.538  
f0 at 2K (MHz) @ without CTS engaged 352.121 352.104 352.090 - 352.174 
Qext 1.91e5 1.9e5 1.75e5 - 2.85e5 
Qt (from Orsay) 2.31e11 3.35e11  
Max Eacc (MV/m) 12.3 12.1 >9 
Field emission onset (MV/m) -  -  - 
Q0@9MV/m >1.63e9 >1.63e9 >1.5e9 
Pc@9MV/m (W) <2.0 <2.0 2.5 
Dynamic heat load for CM@9MV/m (W) 14.96 +/- 1.0   
Static heat load for CM (W) 14.54 +/-1.0  
df/dP (Hz/mbar) 14.5 15.7 <20 

CTS 

Stepper motor2) 
setting for 
nominal 
frequency 

motor steps  678400 828800 - 
motor position (mm) 1.325 1.61875 

driving current (A) 0.6 0.6 0.6 

Limit switch position (steps) -40 -5000  
Stepper motor 
tuning 
sensitivity in 
linear region  

(Hz/ step) 0.171 0.182 0.145 +/- 0.027 

(kHz/ mm) 87.4 93.3 - 

Piezo1 tuning 
range (Hz) 

unipolar 604 451 >640 

bipolar 695 658 
Piezo1 tuning sensitivity (Hz/V) 3.02 2.25 - 

Piezo2 tuning 
range (Hz) 

unipolar 421 566 >640 
bipolar 478 657 

Piezo2 tuning sensitivity (Hz/V) 2.39 2.83 - 

LFD@9MV/m in open loop (Hz) 232 237 - 

 

date 2021-06-30 2021-09-30 2021-10-08 
Temperature (K) 300 2 300 
Beam vacuum (mbar) 2,10E-3 2,0E-9 <5E-4 
Isolating vacuum (mbar) 1000 1,8E-7 1000 

Han Li kindly pointed out an inconsistency between the value and the plot

Only 
300Hz??

• Two measurements 
of piezo were mixed 
up in the excel

• Issue of hysterisys
à I corrected the 

document and will 
redistribute it



CM03: CAV IN reached 12 MV/m
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CM03: CAV OUT reached 12 MV/m
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CM03: CTS moved well
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Target frequency

By Phytron
driver



CM03: piezos on CTS1
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CM03: piezos on CTS2
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CM03: Piezo test summary
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Df [Hz]

PZ10
unipolar 666
bipolar 825

PZ11
unipolar 405
bipolar 554

PZ10&PZ11
unipolar 963
bipolar 1309

Df [Hz]

PZ20
unipolar 640
bipolar 792

PZ21
unipolar 509
bipolar 673

PZ20&PZ21
unipolar 879
bipolar 1210

Remark:
- Resonant frequency was shifted (?) by a few hundred hertz 

during the 1st measurement of PZ10&PZ11
- We recognized this issue and performed 2nd measurement
- He pressure was very stable, so we do not have any reason 

why the frequency was shifted
- We doubt the timing when we center the frequency in VNA

- Before or after the initial training cycles



Something happened at Friday midnight
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N 2
sh

ield
 te

mpe
rat

ure

4K LHe in VBox

2K LHe in CM

2K pressure in CM

CM temperature

Stand-by 
operation 
established

N2 flow blocked



We went back on Monday & Tuesday
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CM temperature

CM pressure

CM LHe level

Stand-by 4K filling 2K pumping

Recovery was rather smooth



CM03 CAV IN: LDF@9MV/m, 352.21MHz
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LFD +90 to -125 => df=215 Hz



CM03 CAV OUT: LDF@9MV/m, 352.21MHz
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LFD +100 to -135 => df=235 Hz



CM03: decay measurements
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QL = 2.00e5 QL = 1.96e5

CAV IN CAV OUT



CM03: heat load
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Negative energy



CM03: Warming up completed
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Preparation for shipping next week and 
expected departure on  Monday Nov 15th


