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w  General planning: possible conflict with m%r\et[\—*

FREIA Planning 2021-11-04 2022
October November December January
Equipment Responsible 27 4 11 18 25| 1| 8|15 22/ 29 6 13 20 27| 1 8 15 22
week #/39 40 41 42 43]44]|45|46 47]48 49505152 1 2 3 4

Liquefier & 2K pumps Esat

RF power stations Mykhailo

Cryomodule test stancAkira

04

Hnoss Rocio

Gersemi (plan A)

Gersemi - cavity inserl Akira

Gersemi - magnet inse Kevin

We are here

/

Absence of Akira
Oct 4 — Nov 26

t

CCT China ;

uncertain

« We need a very important test of the vertical cryostat in W46 and W47
We may delay CMO06 cooling down but no major impact to the planning
« Still a chance to send CM06 & receive CM08 by the end of the year 2
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W43 & W44 progress W RPN,

TUE
26-Oct

m a m

2K pump does not work
2K i ft tarti trol 2K pump 2K i

umpin after restarting contro umpin ;

pumping g serwice pumping Issue in N2 flow

present CM cabinet MP conditioning at 2K CTS test at 2K --> cryogenics |[stand-by operation
RF tripped

fvsp . ) RF interlock setup
calibaration

next CM reception test LEMO reception test VNA

next next

preparation at Orsay
CM

TUE
2-Nov

a

LFD; DHL;
present CM 4K filling 2K pumping | start warming vent insulation vacuum warming up completed disconnecting things

up

next CM doorknob mounting & water leak check waiting in the docking area

next next

preflaration at Orsay
CM

We are here

Despite a lot of cryogenic issues, we managed ©
(note: without Han Li and Akira on-site = a major milestone)
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W45 & W46 & W47 planning

WRBIM

week

W45

date

THU

11-Nov

a

present CM

disconnect cryogenic line

next CM

water leak check

filling dry N2

swap modules

outgoing test
(LEMO, VNA)
shock sensors

doorknob
dismounting

activate shock sensors,
close the box

waiting in the box

connect
. beam pumps,
cryogenic
leak check

lines

beam vacuum pumping

RF calibration

next next
CM

preparation at Orsay

previous
CM

present CM

THU

18-Nov

departure to ESS

a m

m a

preparation of documents

I publish test report I

coupler warm conditioning

next CM

transport from Orsay

reception at UU
morning

thermalization at UU

WED

THU

24-Nov

25-Nov

m

a m a

m a

m a

present CM

Purging N2 cooling

: . coupler cold
cooling down 4K filling

conditioning

RF calibration
2K pumping
at cold

MP conditioning

CTS thermalization

next CM

reception test

waiting in the docking area

next next
CM

prep

aration at Orsay
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: RE|
correction *%f A

300K w/ insulation vacuum 4K 2K

Trace/Chan Response Marker/Analysis Stimulus  Utility Help File Trace/Chan Response Marker/Analysis Stimulus Utility Help

SICUIE LA 100.000 kHZ] E = ) Marker 4 |352.134247687 MHZE

= Il 512 LogM 5.000dB/ -95.0dB Tr 2534 LogM 5.000dB/_-95.0dB Tr 1 S22 LogM 0.500dB/ -32.5dB R 512 LogM 5.000dB/ -95.0B
. Mkr 4: 352.149 MHz Tr 3 S$34 LogM 5.000dB/ -90.0dB Tr 4 S44 LogM 5.000dB/ -40.0dB
Power Level “ BW: 1 352.11890P MHz 42 dB
Tr 1 S22 LogM 0.100dB/ -338dB 7] 512 LogM 5.000dB/ -1150B . E”‘Z’ 3 ot R2:13425) 857’21&3
Tr 3 S34 LogM 5.000dB/ -115dB M 0.500dB/ -31.5dB
SMir4: 351649 MHz =PowerLevel ‘ Loss: : 213 MHz
; | MHz . ;| 189569

== BW: 18754 kHz y L 6.295 dF
Fone I Penter:  342.14 MHz i 352.118335 MHz 73.42 dB

ON | off / \ Q 187763 BW: 18992 kHZ

/ LCoss: {73474 dB enter: 12 MH.

Povier [e5 185402
\ Loss: 73416 dB
— — L 7 f . . / f \ 2118900 M. 3052 dE
Power and i )

Attenuators

“""\j’\“‘r’\ i . Print

AN ”f‘-“"u’h‘f‘/‘*\v Colors...

Marker

Ch1PtAvg=1 Marker
>Ch1: Start 352.099 MHz — — Stop 352.199 MHz 1 >Chi: Start 352.085 MHz —— —— Stop 352.185 MHz Functions

Functions

CHI: S12 No Cor Cont CHI: S12 No Cor. LCL

w/ insulation

fO MHz 351.638 351.649 352.149 352.134
QL 8974 9590 1.89e5  1.90e5
fO MHz 351.627 351.641 352.135 352.118

QL 9223 8910 1.88e5  1.85e5
—>=7 —>7 N—>"

+12kHz  +500 kHz -15 kHz

CAV IN

CAV OUT
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300K

Tr 1 S22 LogM 0.100dB/ -33.8dB
Tr 3 S34 LogM 5.000dB/ -115dB

Hel;

———

Power Level |
$12 LogM 5.000dB/ -115dB.
M 0.500dB/ -31.5dB

>Mkr4: 351649 MHz

correction *%f RPIX,

2K

Trace/Chan

Response  MarkerfAnalysis ~ Stimulus

Utility  Help

File Trace/Chan Response

Marker/Analysis

Stimulus

Utility  Help

Marker 4 |352.134247687 MHZE

Power
ON | off

Power...
e |
Power and
Attenuators

Marker
Functions

Span Frequency |RIONTGF: E 92
512 LogM 5.000dB/_-95.0dB Tr 2534 LogM 5.000dB/ -95.0dB Tr 1 522 LogM 0.500dB/ -32.5dB 512 LogM 5.000dB/ -95.0dB
g 9 g g
2 Mir 4:]  352.14D MHz Tr 3 534 LogM 5.000dB/ -90.0dB Tr 4_S44 LogM 5.000dB/ -40.0dB
v BW. PAl -70.00 1 352.11890p MHz 42 dB Print..
A enter k4 352.134258 MHz (7630 dB
{ 4 BW. 18575 kHz
A Loss H| 7500 4 enter: 34213 MHz Fage
23 Mir4:| 352135 MHz ? Sel Q 189569 Setup...
" BW: 18754 kHz 80,00 Lo 6.295 dB
1 Center: 342.14 MHz q O\ kr4: 1852118335 MHz  |-73.42 dB Print
& Q 187763 — \ BW— 18992 kHz ;
Toss:  J/3474 dB Bl 500 2 enter 342 12 MH to File...
Q 185402
\ Loss:  {73.416 dB
i / \‘ ' \ 1 5211890 MH. 3052 dE
- b
1% 9500 — |
y T — X =
A i / e
4, 1100.00 : L
— eI TLA My B ATAT
1105.00 I /‘”W | T .
i i
T 111000 — —
H roy Ju-’ww\‘ iy Print
Cof 115,00 1 U A Colors...
M4[-120.00 | Ch 1 PtAvg =1 Marker
>Ch1: Start 352.099 MHz — — Stop 352.199 MHz Funf| 1 >Chi: Start 352.085 MHz —— —— Stop 352.185 MHz Functions
CH1: S12 No Cor Cont.  CH1: S12 No Cor Avg=1 LCL

w/ insulation

© 2021-10-11

CAV

O RL—

11:01

AR RD7

SE JE CS MZ

CMO03 2nd: Vacuum in insulation volume.

Insulation vacuum
was in vacuum at

the reception!

351.641

8910
—7

1.88e5
7

1.85e5
—7

+500 kHz -15 kHz



. Cf. Influence of insulation vacuum (CMO04 (BBII\_)
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w/o insulation vacuum w/ insulation vacuum

File Trace/Chan Response Marker/Analysis Stimulus Utiity Help File Trace/Chan Response MarkerfAnalysis Stimulus  Utility Help

5 Marker 1 [351 636239180 MHz _ ) Bandwidth Level [-3.000 dB El

Tr 1 $22 LogM 0.050dB/ -35.4dB Tr 2 $12 LogM 5.000dB/ -115dB Tr 1 522 LogM 0.200dB/ -34.0dB Tr 2 $12 LogM 5.000dB/ -115dB
Tr 3534 LogM 5.000dB/ -110dB R 544 LogM 0.200dB/ -30.4dB [l 534 LogM 5.000dB/_-120dB Tr 4 544 LogM 0.500dB/ -30.5dB

-29.40 w4 B51567988 MHz  1102.00 4B int... -95.00 r4; PB5163140p MHz 10167 dB Gt
' ' BW: 24584 kHz BW: 28485 kHz

-29.60 enter: 341.57 MHz 1100.00 ben elf 3! 1.63’r:,|Hz

: Q 14301 - 12344

Page
- Foes lehaD ) snvnsle U i
29.80 kr4:4 351540285 MHz {10003 dB| [=————— -105.00 W L e <103
’ i W 573 kHz i N 3 TN, . 25.912kHz Print
‘W’““&u}"\”‘ N § ol L AN enter: 33161 MHz
T enter: 3%1.54 MHz y N N W M to File...
50100 T 7 %f ‘.W' 3 1491 1110.00 [=— i AT TN, a1 QO 1’ lﬁﬁQ
/3T UH“\L\? - hooos dB g I 3 oss:  {101.32 dB

; ? 1 by ““‘ il | | ‘ 4 s il
3020 : ; I 3 M *;M"“ - ”%" i 115.00 | T S t,f%fﬂ‘,"
J /Wi

b ‘ T
3040t A b d ‘ “‘“ 'ﬂwi\%ﬂ - 1120.00

1125.00 /]

-30.60

-130.00

-30.80

-135.00
Print Print
3120 Colors... -140.00 Colors...

-31.00

-31.40 Marker -145.00 Marker
1 >Ch1: Start 351.436 MH. Stop 851636 MHz Functions 1 >Ch1: Start 351.480 MH Stop 351.780 MHz Functions
Bz ]
Cont.  CH1:[S44 Cont. CH1:|S34 No Cor el

- 300K w/o insulation | 300K w/ insulation | Af kHz

CAVIN 351.568 351.631
CAV OUT 351.540 351.612 +72

The reception test of CM03 (2"9) must be offset by a similar value
- Question: why the insulation vacuum was in vacuum? !




UNIVERSITET

we  CMO4 minor issue in our report *%%f o=

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

Piezo2 tuning unipolar 566
range (Hz) bipolar 657

— - I— — -~ -

unipolar,CTS2

=—PZ20 runl
PZ20_run2 > « Two measurements

—=-P221_runl il of piezo were mixed

—<PZ21_run2 / . / up in the excel

* Issue of hysterisys

- | corrected the
document and will
redistribute it
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Configuration

[ 5782 - cho
5782 - Chl
[ ¢h1 cavity
[ 5761 - Cho
5761 - Ch1
5761 - Ch2
5761 - Ch3

v
-]
2
b
=
E
<

[ s782-Cho
Chi cavity [N
[ s782-Ch1
[ 5761-Cho
5761-Ch1
5761-Ch2
5761-Ch3

Calibration and pulse parameter setting

MO3: CAV IN reached 12 MV/m

RE|
b
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FREIA SPOKE HIGH POWER TEST _Cav 1

time:

17:12:06

\\ FREI
\ \V b\_)

Phase shifter and Gain controler ‘ PNA | Scope | decay

l heat load

Time (ms)

Phase

Time (ms)

FPGA setup
Mode
JReal 10

Mixer freq [MHz]

o[352,2

Trigger

Y Trigger input
Period
o

Output mixer frequency [MHz]
23522

Output enabled

Output delay

005 1 15 2 25 35 4 45 5 55 6

Output delay delta B

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

PID control
Quench detection

Measure Tau at Time

of|32200

Tau [ps]
182,007

) status

Apaptive FF

| Lo

“J High speed (10Ms/s)  Transfer speed

Display

(OTime and Frequency
(®)Phase and Magnitude
Buffer

(@ Last data only
OBuffer data

Chart length

o 400000

[0 unwrap phase
Reference for phase
245761 - Ch1

[ Show buffers

Offsets | Feedfoeward | Cavitymodel | FFT | Delay

[ Scale

Tou set Enable Reset Quench Warning
2130 & D »

Quench_Warning

QMeasurement results display | Other Measurement results display |~ Conditioning resuits display |

Conditioning validate?

Pulse width (us) | 3200

Radiation (uSv/h)

10:
2021

5 11:00:
-10-28 2021-10-28

(1equ) wnndep

11:30:00 12:00:00 12:30:00 13:00:00 13:30:00 1 29
2021-10-28 2021-10-28 2021-10-28 2021-10-28 2021-10-28 2021-10-28
Time
RF forward power (W)
Pickup power (W)
= = radiation (uSv/h)
+H@wl |

FPC vacuum (mbar)
Multipacting ()

N

(v) Buediyny

Pf_max (dBm)
84,559

Pr_max (dBm)
83,2636

Pt_max(dBm)
26,0133

Pf_max (W)
285736

Pr_max (W)
670445

Pt_max (W)
0,632897

P_total (W) QL i 193567 Qt

2E+11

/0

real time frequency_fc 0E+0

P_static (W)

=
Pc_dynamic(W) 0

P_heater (W)

‘7‘_.‘3 Vc_ave (MV) 0

Pf_max (W) QO_Dynamic Eacc_Dynamic

285736

0

Eacc_pk_Pt
0 12,0526

Eacc_pk_Pf
15,1935

TT04
2,10335

TT06

2,07474

PT02
9999

PT10
1,1E-9

Radiation
1720

PTO3
328
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MO3: CAV OUT reached 12

MV/m

FREIA SPOKE HIGH POWER TEST_Cav 2

time: |17:04:42

v ‘v‘

L PREIN

Configuration | Calibration and pulse parameter setting ~ Phase shifter and Gain controler ‘ PNA | Scope | decay | heatload | 0 |
Y High speed (10Ms/s) Iransferspeed
Pause Single ) status %

[ 5785 - chol select
5785-choo [N for

: dacay
[ Chil cavity measurement]
[ chiQ cavity

5785 - Chil
s7e5-chio 1N
5761-chol AN
[ 5761 - choa

[ 5761 - chll

[ 5761 - chia

[ 5761 - Ch2l

[ 5761 - ch2Q

[ 5761 - Ch3l

[ 5761 - ch3a

O cho
Chi cavity [N
[ cht
] cho
Chi

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

) Last data only
OBuffer data

Time

Amplitude

Time (ms)
Chart length

4400000

%
2
&
[Junwrap phase
Reference for phase
25761 - Ch1
[JShow buffers
Time
Amplitude
Time (ms)
PIDcontrol | Offsets | Feedfoeward | Cavitymodel | FFT | Delay | Scale
FPGA setup ; - -
Adaptive FF Quench detection
Mode Mixer freq [MHz]  Trigger
JReal 10 o352, ) Trigger input
Output mixer frequency [MHz] Period
352,2 2o
{;mm e . Measure Tau at Time  Tau set Enable  Reset Quench Waming
enable , , 3 =2,
CE) 243200 2125 >
Output delay 0 ns
D O I o T Tau [ps] Quench_Warning
15 ! 35 AR RS RREE 74,95
Output delay defta 0 ps
O I I D T I SO Ty
15 2 25 3 35 4 45

QMesasurement results display

Other Measurement results display

Conditioning validate?

Conditioning results display

3200

Pulse width (us)

Radiation (u

(1equi) winndep
) Bunoediynpy

0 O T T e 1610
10:29:33 11:00:00 e 12:00:00 12:30:00 13:00: :30:00 3! 3
2021-10-28  2021-10-28  2021-10-28  2021-10-28  2021-10-28  2021-10-28  2021-10-28 2021-10-28
Time
RF forward power (W) [\
Pickup power (W) Y
radiation (uSv/h) !
HE ol
| FPC vacuum (mbar) |
Multipacting (A)
Pf_max (dBm) Pf_max (W) P_total (W) QL 73 184474 Qt D2 1E+11
842136 263852 -
real time frequency_fc |0E+0 (]
Pr_max (dBm) Pr_max (W) P_static (W
87,4057 550267 a0
Pc_dynamic(W) 0
Pt_max(dBm) Pt_max (W) P_heater (W)
28,1876 0,658803 =0 Vc_ave (MV) 0

263852

Pf_max (W) QO_Dynamic

0 0

Eacc_Dynamic

Eacc_pk_Pt
12,0141

Eacc_pk_Pf
14,2523

705
2,16547

PT02 PTO3
9999 337

707
211301

Radiation

1990

PT10
1,3E-9

PT20
1,4E-9




SEE
& | %J KPS
e CMO3: CTS moved well
352,22 :
352,21 g
Target frequency 8 .
352,2
8 @
352,19
o (@)
N 352,18 . 5
= By Phytron
=350, 17 : = 0 5 N
S driver iy
O 352,16 ° 5 @ CTS1 foward
o
£ 352,15 o . © ® CTS1 backward
@ 5} ﬁ)
352,14 i e @ CTS2 forward
o) e) ® 8
2% ° 8 @ CTS2 backward
O
352,42 0 8 O O
352,11
500 1000 1500 2000 2500 3000 3500 4000

motor turn

11




o  CMO3: piezos on CTS1
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unipolar,CTS1, PZ10&PZ11@1.15mm unipolar,CTS1 @ 1.15mm
1200 -~ ——P710 _runl

=A-PZ10 and PZ11 ~4-PZ10_run2
1000 =<PZ10and PZ11_run2

800

7
Y a

100 150

100 200 Votage (V)
Voltage (V)

bipolar,CTS1 @ 1.15mm
l
—— =4=PZ10_runl

——PZ10and PZ11 P —— =4=PZ10_run2

—8-PZ10 and PZ11_run2 / — -#-Pz11_runl
— =>=PZ11_run2

bipolar,CTS1, PZ10&PZ11 @1.15mm

Votage (V)

Voltage (V)
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CMO3: piezos on CTS2 *%f EEES

unipolar,CTS2, PZ20&PZ21 @1.36mm unipolar,CTS2@1.36mm

1200
=4—PZ20 and PZ21 runl =—PZ20_runl

1000 -+ -m~PZ20and PZ21 run2 PZ20_run2

-#-PZ21 runl

800
=>«=PZ21 run2

600

400

200

0 »n T T
0 100 150 100 1)5 0
Voltage (V) Votage (V

T

bipolar,CTS2, PZ20&PZ21 @1.36mm bipolar,CTS2@1.36mm
=0—-PZ20_runl

PZ20_run2
=8-PZ20 and PZ21_run2 ~8-PZ21 runl

—4—PZ20 and PZ21 runl

=>=PZ21_run2

T

00

/
/

Votage (V)

Voltage (V)




- CMO3: Piezo test summary .
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| aifHz) | Af[HZ]

unipolar 666 unipolar 640
PZ10 PZ20
bipolar 825 bipolar 792

unipolar 405 unipolar 509
PZ11 . PZ21 _
bipolar 554 bipolar 673

unipolar 963 unipolar 879
PZ10&PZ11 PZ20&PZ21
bipolar 1309 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 2" 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
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160

150

140

130

120

110

100

90

80

55

50

45

40

35 1

65

55
50
45

70 7 0.00e40 1 0.00e40

20.00 -
17.50

15.00

0.00e+0 {0 .00e+0

Something happened at Friday midnight WRB"\_,

Stand-by
operation
established

4K LHe in VBox
1200 | lM

el 2K LHe in CM

300 A

il CM temperature

100
W

/ 2K pressure in CM

T
/| ) 02:00 04:00 06:00 0%:00 10:00 12:04 14:04

N, flow blocked

15
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We went back on Monday & Tuesday W REDS

30.00 1200
607 27504 1100 CM pressure L
| 4 4
25.00 1000
50
22.50 1
40 20.00 ’ l ]i . ‘ ‘ v ‘
1750 - | , I‘M‘ lli‘:\ i
' A M et 4
30 1 15.00 ’
2917 %1 CM temperature
207 10004 400
7.50 300 ’
10
5.00 200 4 L
ol CM LHe level |

0.00e+0
0.00e+0 - 0.00e+0

Stand-by 4K filling 2K pumping

2021-1 l 2021-11-02

Recovery was rather smooth

16




CMO3 CAV IN: LDF@IMV/m, 352.21MHz R A




LFD +100 to -135 => df=235 Hz
e
/\\ i




CMO3: decay measurements *%r S
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CAV IN CAV OUT

QL = 2.00e5 QL = 1.96e5
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CMO3: heat load

WRBIM

Value : : : : : :

*
name Dynamic*|Dynamic|Dynamic|Dynamic Dynamic Dynamic|Static
Cav 1 (9 MV/m (9 MV/m (12 MV/m|0 MV/m 9 MV/m |0 MV/m

0 MV/m

Cav 2 |9 MV/m |0 MV/m [0 MV/m |9 MV/m 12 MV/m9 MV/m |0 MV/m
FT551
(m3/h] I3 92 14.5 14.52 |14.33 13.82 14.38 |14.33
Heat
Load |14.89 15.52 ([15.54 |15.33 14.79 15.39 |15.33
[W] )

Negative energy

1 o 87TG

R,ul/ T ERg,uV =+ Ag,ul/ — C4 T,ul/

20
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CMO3: Warming up completed

%fkm

UNIVERSITET
Del Plot Name DBRType Units Processing Scale Time (local) Value Notes
X M CM-Vac:PT20:sRdV DBR_SCALAR_DOUBLE @ log10 a 2021-11-03 05:14:16 2.2166666666666668e-7
X M CM-Vac:PT10:sRdV DBR_SCALAR_DOUBLE E log10 E 2021-11-03 03:56:54 1.7e-8
X B CM-CM:TTO06:sRdV  DBR_SCALAR_DOUBLE K B linear a 2021-11-04 07:08:38 312.6394531453716
X B CM-CM:TT07:sRdV  DBR_SCALAR_DOUBLE ' K E linear E 2021-11-04 07:08:38 287.483425131546
X M CM-CM:TT04:sRdV DBR_SCALAR_DOUBLE K a linear E 2021-11-04 07:08:38 285.9135285270371
X M CM-CM:TTO05:sRdV DBR_SCALAR_DOUBLE K E linear E 2021-11-04 07:08:38 286.0592449169982
WINDOW SIZE:  jyear 1month 2w 1w 1d || 18h || 12h || 8h || 4n || 2h || 2h |[ 30m || 20m || Sm || 1m || 30s END: 2021-11-04 07 :39 03 NOW < > AUTO
T 5 5 ‘
sories 10 10
Wrorm 6 g 300 250 250 250
c R L I R - s I e B S B e Sl S A S S e S I S S S e,
plot 0 200 200 200
-7 -7
H-gram 10 10 200 e iEd 55
150
Data 8 8 i
10 1 e 100 100 100
5 % e 50 50 50
10 10 5
0.00e+0 - 00050 | 0.00e+0 {0.00e+0 &
-10 -10
10 10

Preparation for shipping next week and
expected departure on Monday Nov 15th

21




