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FREIA Planning 2021-11-04

.~ General planning

October November December

Equipment Responsible 27 4
week #/39 40 41 42 43 44 45 46 47]48]49 50

11 18 256 1 8 15 22|29) 6 13
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91
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27
92

2022

January

1 8 15 22
1. 2 3 4

Liquefier & 2K pumps Esat

RF power stations Mykhailo

Cryomodule test stancAkira

04

Hnoss Rocio

Gersemi (plan A) i

Gersemi - cavity inserl Akira

Gersemi - magnet inse Kevin test magnet test magngt CCT China
We are here Send CMO06

« CMO6 is under cold test

Receive CMO08

« We are preparing for the next magnet test in parallel
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W47 & W48 progress

%fkm

m

a

present CM

Beckhoff motor driver test

N2 cooling

next CM

reception test LEMO

waiting in the docking area

next next
CM

preparation at Orsay

TUE

30-nov

a

present CM

cooling down

4K filling

2K pumping,
coupler cold
conditioning,
RF calibration

crain
training

MP conditioning

CTS test at
2K

heat load
measuremen

piezo test

fvs p from
2K to 4K

next CM

waiting in

the docking area

next next
c™M

prepallation at Orsay

We are here

We started N2 cooling earlier than usual
Insulation vacuum in transfer line (Dewar to VBox) was pumped again
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W49 & W50 & W51 planning WREIM

week W49

THU
date 09-dec
m

disconnect
present CM start warming up ventinsulation vacuum warming up cryogenic filling dry N2
lines

beam
pumps, leak
check

water leak connect

next CM VNA reception test, doorknob mounting L
check cryogeniclines

next next

reparation at Orsa
M prep y

MON
13-dec

a

outgoing
previous doorknob [test (LEMO, | activate shock sensors,
™M dismounting [ VNA) shock close the box

sensors

present CM beam vacuum pumping RF calibration Try to make |t Wlth the same track

next CM preparation at Orsay departure from Orsay transport over the sea

waiting in the box departure to ESS arrival at ESS

week

TUE SUN
date 21-dec 26-dec
m a m a

previous

oM preparation of documents publish §st report

present CM coupler warm conditioning

next CM transport over the sea — thermalization at UU
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—. Sets of equipment at Uppsala *%f s

« We are using two frames for parallel work

« We are using two sets of feet for two frames
— The feet coming with CM02
— Other feet coming with CM04

« Other two sets of feet are ready for shipping with the CMs under tests
— The feet coming with CMO06 (under test) are in the CMO06 box
— The feet coming with CMO7 (next test) are in the CMO0O7 box

- In total four set of feet must be at Uppsala

* Two sets of cryogenic bellows are at Uppsala
— The one with CM02 has been always in use
— The one with CMO04 is kept as spare

» Two sets of bellows are in CM06 & CMO7 boxes
* Two sets of prototype doorknobs are in use at Uppsala
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Instability during cooling down

%fkm

Does longer N2 cooling help LHe filling? = not very clear

102

TT06 [K]

10

Degradation of insulation vacuum or

— CMO02 1st
— CMO04 1st
— CMO02 2nd
— CMO05
CMO3 1st
— om0t
~ CMO04 2nd
CMO03 2nd

— CMO06

o

i .M]"I\’ H |MIN | .ﬂ..w._._:l.r...,.r v L]‘.‘r-*%‘;
— Lyl by | | B
20 40 60 80 100

time [h]

different parameters in cryogenics?

120




= Doubtin TT04 and TTO5
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ia Alarm Table | Gersemi | HL test | Linde | Cryomodule | * CM 4K line Plot | * CM_Status_RSK | HNOSS | * Data Browser | * Data Browser | * Data Browser X |
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Liquid level in the CM tank
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Cavity under manitaring

nnnnn

35211368

3521126«

352111685

bestfit curve |

35211E-B+

3,52109E+8

35210868

3,52107E+8-

3,52106E+8~
3,52105E+8-
3,52104E-8-
3,52103E+8~
35210268
3,52101E+8-

352168+
35209962+

3,52098E+8-

35208768,
0

+HE | |

CMOG6: f vs p during 2K pumping

[ gt s [, ©

COMOWOOHE SO0

100

200

methed
&) Least Square

000 EoECiscmmCoeD

16.0 Hz/mbar

escale

residue
1,34846-6

Equation of fit

y = 352097150,76181042 + 16,056324% + 0"*2

slop.

16,0563

CavIN

Cavity under menitoring method

cavity 2 JacotfRlice N Least Square
352127687 e

%fkm

35212568 residue
592725

_ oniginal data [y ©
3,52126E+1

352124 8- ememrmmm oo
3921238+ 8~
3521226+ 8+ s Equation of fit
352121E+8- OO CCBOEO00O ® y = 352111367, 55505973 ~ 16,20500686" ~ 0°x~2
§ IS0 4
3 35211868 : £
3521186+ 8- 200000 0086000 0 00 16,206
3821176+ 8~ :
3,52116E+ 8+ : d
35211568 - .
- -16.2 Hz/mbar
. [}

352113648+

CavOUuT

3521126+8-,
0 100 200 300 a0 500 60 0 800 900 1000
Xescale

| HE®

The span was not optimized = we redo this during warming up from 2K to 4K

File Trace/Chan Response MarkeriAnalysis Stimulus — Utility  Help

Marker 4 [352.112507851 MHz [

==

)
Tr 1 S22 LogM 0.500dB/ -33.0dB Tr 2 $12 LogM 5.000dB/ -90.0dB
HE 534 LogM 5.000dB/ -90.0dB Tr 4 544 LogM 5.000dB/ -40.0dB _
6500 1. PB52062518 Mz  |-33.66 dB Print...
ler 4: 52098127 MHz | -75.98 dB
E BW: 2.0658 kHz
70.00 N enter: 35210 MHz auc
: 170440 Setup...
7500 4 i Loss:  75.082 dBs
>Mkr 4: 52112508 MHz | -7252 dB Print
BW. 21245 kH i
-80.00 enter 34211 MH to File...
e 165741
Loss: {72518 dB
-85.00 1. 52 062518 MH. 2761 dB
-90.00 // \ /\
-95.00 /
W |
—
1100.00
-105.00 ?W‘VN # W \U VA
L‘\/\N\/\\[ Print
110,00 VRAVM Colors...
111500 [ Ch1PtAvg=1 U Marker
1 >Chl: Start 352.063 MHz —— — — Stop 352.163 MHz Functions
Cont.  CH1: [S34 No Cor Avg=1 LCL

______CAVIN [CAVOUT

f,[MHz] 352.098 352.113
QL 1.70e5 1.66€5

Again (like CM02, CM04 1, CM05), the
power couplers are too much coupled
Spec. is >1.74e5



ws CMO6: coupler cold conditioning N
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No problem
(Is this really necessary by the way?)
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Configuration

[] 5782 - Chd
5782 - Ch1
[ chi cavity
[ 5761 - Cho
5761 - Ch1
5761 - Ch2
5761 - Ch3

[ 5782-Ch0
Ch1 cavity
[ 5782-Ch1
[ 5761-Ch0
5761-Chl
5761-Ch2
5761-Ch3

Calibration and pulse parameter setting

Amplitude

Phase

CMO0G6: CAV IN reached 12 MV/m

AWFREID\_)

L[| FREIN

PNA | Scope ‘ decay

B - |

Time (ms)

Time (ms)
FPGA setup
Mode Mixer freq [MHzl  Trigger
’.}; Real 10 3522 o Trigger input
Output mixer frequency [MHz] Period
C‘,‘ 3522 ’.}; 0
Output enabled
4o ns

Output delay G,

Output delay delta o

005 1 15 2 25 3 35 4 45 5 55 6

PID contral

‘Quench detection

Measure Tau at Time

74 32000

Tau [ps]

| heatlosd measurement

1| High speed (101

) status

Display

() Time and Frequency
(®)Phase and Magnitude
Buffer

(@) Last data only
(CJBuffer data

Chart length

-3 400000

[ unwrap phase
Reference for phase
5761 - Ch1

[0 Show buffers

Apaptive FF | Offsets | Feed foeward ‘(awtymndal ‘FFF ‘De\ay

Scale

Tau set Enable Reset Quench Warning

o120 @D »)

Quench_Warming

167,385

FREIA SPOKE HIGH POWER TEST_Cav 1 time: 18:28:11
UNIVERSITET VoV
Phase shifter and Gain controler LFD | Q Measurement results display ‘ Other results display = C results display

[ Conditioning validate? ) 3200
SIET
e
] H =
El H k|
: e 2 g
& B & a
2 & 5
= L =
02
-1E-10
015 3
01 P
0,05 i
0- 0 yo 1E-TT
13:16:50 14:00: 15:00:00 00: 17:00:00 18:09:55
2021-12-01 20211201 2021-12-01 2021-12-01 2021-12-01 2021-12-01
Time
RF forward power (W)
Pickup power (W) [
g | radiation (uSv/h) =
FPC vacuum (mbar) [~
Multipacting (4) |
Pf_max (dBm) Pf_max (W) P_total (W) Qt ’, 21E-11
171 264066 =0
real time frequency_fc  0E-0 O
Pr_max (dBm) Pr_max (W) P_static (W)
89,485 888171 —[]
Pc_dynamic(W) 0
Pt_max(dBm) Pt_max (W) P_heater (W)
28,0293 0,665171 = Vc_ave (MV) 0

264066

0

Pf_max (W) QO_Dynamic Eacc_Dynamic

0

Eacc_pk_Pt
12,072

Eacc_pk _Pf
13,6874

T4
4,06181

TTo6
2,19531

P03
309

PTO2

9999 6220

Radiation

FT10

2,669 %9

No exponential increase of X-ra

s - no FE up to 12MV/m

10
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Configuration

[ 5785 - Chol
s785- choy RN

[ Ch1l cavity

[ ch1Q cavity
s5785-Chil AN
s785-chia N
s761-chol RN

[0 571 - Choty
[ 5761 - Chil
[ 5761- chiQ
[ 5761 - Chal
[ 571 - Ch2a
[ 5761 - Chal
[ 571 - Ch3Qy

chi cavity [N
Ocm

Calibration and pulse parameter setting

CMO06: CAV OUT reached 12 MV/m (?) 'irﬁ{km—’
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FREIA SPOKE HIGH POWER TEST_Cav 2

time: 18:41:59

I PREIN

Phase shifter and Gain controler ‘ PNA | Scope | decay

| heatload

) status

Time (ms)

Time (ms)

FPGA setup
Mode Wixer freq [MHz]

’Z,‘ 352,2

Trigger
Y Trigger input
Qutput mixer frequency [MHz] Period
o 352

Qutput enabled

Output delay

Output delzy delta

0 05 1 15 2 25 3 35 4 45 5 55 6

PID control
Adaptive FF

Offsets | Feed foeward

Measure Tau at Time

32000

Tou[ps]
157,205

Quench Warning

| LD

| High speed (

| Cavity model
Quench detection

Enable

50

| FeT

Reset Quench Warning
=

Transfer speed

FFT buffer

measurement]

Display
(OTime and Frequency
(®) Phase and Magnitude
Buffer

@ Lest data only

O Buffer data

Time

Amplitude

Chart length
o

[Junwrap phase

Reference for phase

[1show buffers

[me

Amplitude

| Delay | Scale

QMessurement results display | Other Messurement results display | Conditioning results display |

Conditioning validate?

Pulse width (us) | 3200

(1equr) wnndey

31a50 om0 isoeon T e
-12-01

2021-12-01 2021-12-01

HRw |

:00:00 If
2021-12-01 2021-12-01

Time.

2021 1o- m

RF forward power (W)
Pickup power (W)
radfation (uSv/h)

FPC vacuum (mbar)
Multipacting ()

I~
i~
~
T~
~

Qt=1.55el1l

Pf_max (dBm)
85,7352

Pr_max (dBm)
87,3521

Pt_max(dBrm)
29,5208

Pi_max (W)
374561

P_total (W)

Pr_max (W)
543514

P_static (W)

Pt_max (W)
0,897388

QL 7] 165000

real time frequency_fc

Pc_dynamic(W) 0
Vc_ave (MV) o0

374561

Pf_max (W) QO_Dynamic Eacc_Dynamic

0 0

Eacc_pk_Pt
12,0464 1

Eacc_pk_Pf

6,0599

TT05
3,40009

o7
2,28368

X-rays increased by Eacc but doubt in Qt (like CMO05) so the real field might be
higher than usual, confirmed with bigger LFD




i y 10 12
Eae [MV/m]
FE onset 9MV/m




v CMOG: CTS reached 352.21 MHz RPI,
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With Phytron driver ®
When will we receive Beckhoff driver?

We do heat load measurement before

backward test

Piezo test will be tomorrow morning

@ CTS1 foward

® CTS1 backward

@ CTS2 forward

© CTS2 backward

2000 3000
motor turn
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CMO7: reception test WREIM

Cables verification CMO07 at [JCLab / Cables verification CM07 at UU

Verified by : M. Pierens.

Socket assembly Socket assembly Verified by

Sensor/ Electrical value Sensor/ Electrical value (0))
Socket name Serial number Q) Socket name Actuator | PID name Serial number| L
Actuator type . (before shipping)

(before shipping) type

Cemox X138089 65,54
L E M OS O K Cernox X138356 76,23
Cernox X138355 68,17
y Cermox X138087 68,27
Pt100 & heaters OK
Cernox X138088 68,62
PT100 PT27 107,77
PT100 PT33 107.8
Cernox X137124 74,59
PT100 PT44 107.78
PT100 PTo4 107,78
Cernox X137123 76,21
PTC23 107,65
PTC30 107,64
EH19 84,23
EH20 83,55
82,99
84,62
Motor sensor 244 (AB)/ 247 (CD)
alimit sensor 21
Maotor sensor 2,52 (AB)/ 2,57 (CD)
alimit sensor 2,19

368,68
369,16

Cernox | TT04 X138089 65,15
Cemox  |TT05 X138356 7575
Cernox  |TTO8 X138355 68,2
Cernox_ |TTO7 X138087 67.9
Cermox |TT08 X139133 66,45
Cernox  |TT09 X138088 68,2
PT100 |TT10 PT27 107,05
PT100 |TT11 PT33 106,75
Cermox  |TT12 X137124 75,05
PT100  |TT20 PT44 106,85
PT100 |TT21 PT54 1069
Cermox  |TT22 X137123 76,2
TT120 PTC23 1079
1220 PTC30 1079
EHO1 EH19 84,1

EH02 EH20 834
EH10 83

EH20 84,6
Motor sensor |SM10
a limit sensor |LS10
Motor sensor |SM20
alimit sensar |L520 2

Liquid Helium 3671
Level Sensor 675

PT Coupler PT100 PT Coupler PT100

Heaters Heaters

O O |00 OO0 O00|OO0OOOOalalo oo
OO |00 00000000|0O(00000O0O000o 0|0

Sensor/ Electrical value Sensor/ Electrical value (uF)
Socket name [Serial number| (uF) Sacket name Actuator | PID name (Serial number| B
(before shipment)

Actuatoi
© rtype (before shipment) type

12,38 PZ10 142
12,5 Actuators PZ11
12,46 PZ20

1224 PZ21

Actuators

No time for VNA Cav_IN fonny o BB

1-2 1-2
13

measurement 14 O 14

2-3 K ' - 23

-4

- next week just before = B
doorknob mounting




W Qutcome from a meeting with THALES *%f A
« Some questions to THALES - another technical meeting on Dec 9" 10h

— The origin of G1-G2 burn mark

— Future visit of THALES technical team to Uppsala

— Test procedure?

« ESS-THALES meeting on Feb 3
— No decision yet about 52 (+2-3) spares
— Delivery time of 9 months in such a mass production
— This is not an option for Uppsala! (Feb + 9 months = Nov 2022!)

» We found a backdoor for small number of spares
— 1st unit can be shipped within a couple of days (on stock),
— 2nd unit can be shipped T0+3 months (= Feb + 3 month = May)

 According to the statistics, the tubes will start to trip from April and will die
iIn summer - the 2 spare tubes after February sound reasonable




