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»CM installation

» FPC conditioning

»CM insulation vacuum

»CM alignment measurement
» CM cooldown

»Beam vacuum

» Test plan
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Hardware:

» Doorknob Vv

» Sensors and gauges: arc detector, electron pickup v
» Safety valve mounting v

» Pressure gauge mounting v

» Turbo-pump mounting for insulation vacuum v

» Waveguide bellows mounting v

» Cryogenic jumper V

» CM alignment checking without insulation vacuumv
» Beam vacuum pumping cart connectionV

» CM alignment checking with insulation vacuum Vv
» FPC water cooling pipe connection V

» Cabling: arc, e-pickup, lemo connector... V

» Close buncker v
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FPC warm conditioning

» FPCs’ conditioning are done by FREIA auto conditioning program

» Test with RF station and coupler (off resonance) up to around 350kW @ 3.2ms
» Using e- pickup and arc interlock for FPC

» Frequency for off resonance conditioning : 353 MHz

» Only one pumping cart connected the CM:
v To check if it is necessary to have two pumping
v" Try to avoid risk of contamination

Parameter

Loop control time (s) 1

Pulse repeat rate (Hz) 14

Vacuum upper limit (mbar) 5e-6

Vacuum lower limit (mbar) 2e-6 the vacuum baseline is around
Initial pulse length (us) 50 1.2E-6 mbar (without RF)

50us, 100us, 250pus,500
us, Ims, 2 ms,3.2ms

pulse length step

Vacuum hardware interlock le-5
(mbar)
e- pickup interlock (mA) 2
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» Comparison with CM02
v the vacuum baseline is around
1.5E-7 mbar
v" 2.5E-7 mbar with RF

FPC warm conditioning

» Before FPC warm conditioning
v" the vacuum baseline is around 1.2E-6 mbar (without RF)
v' 7E-6 mbar with RF
» After FPC warm conditioning,
v" the vacuum baseline is around 4.5E-7 mbar
v' 7E-7 mbar with RF

Del Plot Name DERType Units | Processing Scale Time (local) Value Notes
x M CMVac:PTIO:sRAV | DBR_SCALAR_DOUBLE 2021-01-26 03:20:54 | 5.992307692307691e-7

% CMVacPT20'sRdV | DBR_SCALAR_DOUBLE linear ~| 2021-01-26 03:20:54 5 5266666666666668-7
|
x M LLRF:SigGen:PlsWdth | DER_SCALAR_DOUBLE | ps linear ~| 2021-01-26 03:20:54 3500
WINDOW SIZE:  Tyear Tmonth 2w 1w | 25d 130 | 12h [ 8n [ 4n | 2n 1R 30m  lom  Sm Im | 30s END: 2021-01-26 § :00 11 NOW < = auTo
Tsenes
Wiom Bl 220e5 {22066 ] 300 After first run of FPC conditioning
Coot | 2108622006 | 50 || 2E-6 mbar for 3.2 ms pulse
H-gram | 2.00e-6 { 200e-6 3000 l
Data | 1.90e-6 { 1.90e-6 2800 l |
18006 | 18066 | o0 | il [
17006 {17066 | | || ‘ Auto cycle for 3.2 ms pulse
16066 | 1606 | | I 1E-6 mbar
15006 | 15066 |
1.40e-6 | 1406 |
1800 ‘ | ‘
1.30e-6 | 1.30e-6
' ‘ 1600 | l After Auto cycIe
1.20e-6 | 1.20e-6 | (LI
1.10e-6 - 1.10e-6 1400 ‘ | | 7E'7 mbar
100e6 | 1006 | ° L I i 1
1000 ‘
9.00e-7 | 8.00e7
8.00¢-7 | 8.00e7 &0
7.00e-7 | 7.00e-7 500
el
6.00e-7 - 6.00e-7 400 Ull | | |
e . “\ |‘|‘|\ 1 ||‘|| it ||\\I\|l|\|| ;
5.00e-7 { 5.00e-7 200 IIH“ “ i HH‘H‘H H”HHI H L“‘“‘” |'|‘||!lILIII“
4,007 | 4.00e-7 | 0.00e+0 |
n
' 14
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FPC warm conditioning
» Around 4 days for FPC warm conditioning
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Insulation Vacuum

» After 5 hours, insulation vacuum was still around 1 mbar (20210120)
» Strange curve of insulation vacuum during overnight pumping
» Suspect a leak for the insulation vacuum
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» Cracked rubber gasket are the cause of Ieakage of insulation vacuum (20210126)

» Replace the new ones

x| B | MOMVacPT733RdV DER_SCALAR DOUBLE mbar v 20210126 131815 0.00027583626797422767

WINDOW SZE:  Tvew lnowd 2w 1w |25 |14 185 120 | 8h | 4h IhoMe We SmoImo @5 END ARME 14 Gl MW < >

Tseries

Vitom
Cpiot

0004
H-gram
u
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x B CM-CM-LTO1:sRdV  DBR_SCALAR_DOUBLE ¢

x B CM-CM.LT02:sRdV DBR_SCALAR_DOUBLE ¢

4 K cooldown RPN,

» 4K LHe in CMO04 recovers and disappears periodically
» 4K stabilization after 25 hours
» Comparison for CM02 :around 9 hours for the stabilization of 4 K and reach 62cm of LHe

WINDOW SIZE:

60

55

as

40

15

10

5

ar 1 month 2w Tw 2.5d

5

0.00e+0 - 0.00e+0

«|||linear || 2021-01-28 04:51:45 |  0.0885416641831398
2021-01-28 04:51:45  0.0885416641831398

18h | 12h | 8h | 4h | 2h | 1h  30m 10m 5m 1m 30s END: 2021-01-28 11 :19 59 | NOW | < = AUTO

N
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vacuum

» Periodical spike in the insulation vacuum after LN2 cooldown
» Beam vacuum spike during 4K cooldown

Del Plot Name DERType Units | Processing Scale

x M CM-vac:PT73:sRdV | DBR_SCALAR_DOUBLE mbar
x M CM-CM:TT07:sRdV | DBR_SCALAR_DOUBLE K

x M CM-Vac:PT10:sRdV | DBR_SCALAR_DOUBLE

WINDOW SIZE:  1year 1month 2w 1w  25d | 1o | 18h | 12n [ 8n | 4n
Tseries
Wrarm 23087 | oo s
2.20e-7
Cplot ‘ v
pl 21gey | 40056
H-gram ‘ 20067 | 3.75¢6
Data ‘ 18027 7 35066
1807
3.25¢-6
1.70e7

1.60e-7 | 3.00e-6
1.50e-7

2.75e-6
1.40e-7

250e-6
1.30e-7
1.20e-7 | 22566
11067 | 3 00e-6
1.00e-7

1.75e-6
9.00e-8

00e-g | 1-50e6

7.00e-8 | 1.25e-6

6008 | o
-
5.00e-8 L
7.50e-7
4.00e-8 "
3.00e-8 | 5.00e-7
2.00e-8 20
€81 25067
1.00e-8 -
e+
0008+ | 000640
s o s e mp——

insulation vacuum

[N N N ) - —

Time (local) Value Notes
2021-01-26 19%:53:30 1.65e-7
2021-01-26 19:53:30 0.0000029584457479359116

2021-01-26 19:53:30 290.7217820009445

2h | 1h  30m 10m  Sm  Im 30s END: 2021-01-27 18 :00 00 NOW < >

.
/

,Wk?'h

AUTO

CM-CM:TT07:sRdl/
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Vacuum at 4K

» Beam vacuum spike during 4K up to 5E-6 mbar
» Higer than insulation vacuum
» Connect RGA? 2 K pumping?

’WREN

Del Plot Name DERType Units  Processing Scale Time (local) Value Notes
x M CM-Vac:PT10'sRdV | DBR_SCALAR_DOUBLE 2021-01-28 02:52:57  3.3499999999999997e-7
x B CM-Vac:PT73:sRdV | DBR_SCALAR_DOUBLE | mbar 2021-01-28 02:52:57 2.27003631891875566-7
x B CM-CMTTO7:sRdV | DBR_SCALAR_DOUBLE | K 2021-01-28 02:52:57  10.766831134438744
x B CM-Vac:PT77:sRdV | DBR_SCALAR_DOUBLE | mbar 2021-01-28 02:52:57  4.67261031644739-7
WINDOW SIZE:  Tyear 1month 2w 1w ‘ 25d | 1d | 18h ” 12h || 8h || 4n ” 2h | Th  30m 10m S5m 1m 30s END: 2021-01-28 10 :50 :40 MNOW < = AUTO
Tseries
o Beam vacuum
4B0e6 | 4.80e-6 240
Cplot | 35065
44006 | 44066 220
AET | 32505
4.00e6 | 4.00e-6 200
Daid | 3.00e-5
3.60e6 | 3.60e-6 180 | 37505 r_lﬂ—l]
3.20e6 | 3.20e-6 160 | 2505 HJJ
2.25¢5
2.80e-6 | 2.80e-6 140 f
2.00e5
24006 | 2.40e-6 120
175¢5
2.00e-6 2.00e-6 100
150e-5
1.60e-6 1.60e-6 BO 1.25e-5
120e-6 | 120e-6 60 | 1:00e5
7.50e6
B00e7 | B.00e-7 a0
5.00e-6
40067 | 4.00e-7 20 | /\ fl
250e-6 l piobmateton.s, 5 - Y
| b/j 8 S
0.00e+0 | 0.00e+0 { 0.00e+0 \__/\_F\ L s ;.
0.00e+0
& o o 15:00 18:00 21:00 03:00 04:00

11



UNIVERSITET

| REI
Cavity parameters at 4K 'W b\"

H File Trace/Chan Response Marker/Analysis Stimulus  Utility Help = Eﬂ Filo TracelChan Response MakeAnahsis Stmulus Ufiy Help W) ﬂ
B ¢ Reference Position |4.00 Div = f =
I ‘ZI n ¢ Averaging Factor [10 tj (s
TRl 512 LogM 2.000dB/ 85048 [Trace Max On] B 534 LogM 1000dB/ -78.0dB [Trace Max On]
7300 PMird) 852145 Mz |-75.79 dB 73,00 SMird] 35213 MHz  |-7427 dB
BW: 20211 kHz Bw. 42864 Ky
75.00 4 enter: 342,14 MHz 4 entor:_892.14 MHz
Q| 174232 7400 AT AT i
Loss: {75789 dB Lose 4560 dBs
1
77.00 2500
2 3
13
3
- - - -
89.00 8100
9100 82,00
p _ Marker
0300 | Ch1Avg= 10 o 8300 | oh1Avl- 10 Marker
1 >Chl: Start 352138 MHz — Stop 352.148 MHz Wil . i
ot P 1 >Ch1: Start 352.133 MHz — Stop 352.143 MHz Functions
Cont CH1: 512 [No Cor Avg=10 Smoofh=1.00% LoL Cort. CH 1. [534 | No Cor Avg=10 Smooth=1.00% Lol

Cav_IN Cav_OUT

Cavity location Cavity IN Cavity OUT

Qloaded 1.74E6 1.54E5
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CM alignment checking
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View port Out
A

R, X+
View portin B
Cross B1
Cross B2 | Cross B4 ‘
Cross B3 View port Out
B
date 20210126
E Side B Y (mm) Z (mm)
g o View portin B / /
2 2 |CrossBl 0.29 (red) 0.04 (black)
e g_ Cross B2 0.61 (red) >-1.2 (black) (-1.35?)
< 953 Cross B3 0.89 (red) 1.05 (red)
§ Cross B4 0.74(red) 0.1(red)
= View port out B / /
date 20210128
= Side B Y (mm) Z (mm)
f_.; View portin B / /
2 Cross B1 0.6 (black) 0 (without offset)
g Cross B2 0.32 (black) >-1.2 (black) (-1.35?)
< Cross B3 0.14 (black) 1.15 (red)
§ Cross B4 0.4 (black) 0.39 (red)
= View port out B / /
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Arrival, unpacking, initial inspection

CM installation
CM alignment measurement

FPC warm conditioning

Insulation vacuum

CM cooldown to 4 K
CM cooldown to 2 K
FPC cold conditioning
CTS test

Cavity conditioning
(on resonance)

Heat load/Q measurement

CM alignment measurement
Warm up

Disconnect, packing, shipment

Preliminary time plan

11th-12t Jan.
13th-15t Jan.
18th-21t Jan.
22th-25% jan.

27t Jan.
28t Jan.
29t Jan.
15t-2nd Feb.
3 Feb.

4th Feb.

5th Jan.

6t -9t Feb.

10th -15t Feb.
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1) Simultaneously
2) Could be prolonged depended on the
progressing

CM alignment measurement

Simultaneously
CTS measurement

Open loop

1)Each cavity
2) PID



