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.  General planning updated

Michal Sienkiewicz and Marcin Wartak
from IFJ PAN would like to visit us from

Oct 20th to 22nd

WRBIM

Cedric from Orsay may
join us in W43-W44-W45

FREIA Planning 2021-10-06 -
September October November December
Equipment = Responsible = | 6 13 20 27} 4)11 18 25 1 8 15 22 6 13 20 27
week # 36 37 38 39|40 41 42 43 44 45 46 47 48 49 50 51

Liquefier & 2K pumps Esat - |
RF power stations Mykhailo
Cryomodule test stand Akira | N

We are here /

Big question mark:

Compressor repairing before W43?

In Oct and Nov, Akira will be
physically away from

Sweden but remotely lead
the project from Germany 2



. W39 progress RPIA,
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Original plan

week

MON TUE WED THU SUN

date 27-sep 28-sep 29-sep 30-sep 03-okt
m a m a m a a m a
RF
couplercold [2K CTS

resent CM Purgin N2 coolin cooling down 4K fillin calibration MP conditionin o
P =i = & I conditioning [pumping I I 8 thermalization

at cold

next CM reception tests
next next
Cc™M

preparation at Orsay

The circulation compressor Kaeser tripped 2 emergency mode

week W39

WED SAT

date 29-Sep 2-Oct

m a m a m a a m a
RF MP conditioning,

coupler cold 2K

present CM Purging N2 cooling cooling down 4K filling o ) calibration at CTS test at 2K heat load, LFD, kept at 2K
conditioning pumping

cold field decay

next CM reception tests

next next
CM

preparation at Orsay

Thanks everybody for the hard work!




e W40 progress, W41 & W42 planning
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m

start
present CM . disconnect things except for cryogenic lines warming up completed | disconnect cryogenic lines
warming up

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

next next

preparation at Orsay
CM

W41l

. outgoing test X
previous - doorknob activate shock sensors, o
oM filling dry N2 g ; (LEMO, VNA) close the box waiting in the box
ismountin
swap modules. Connect g <hock sensors

waveguide

o . . leak tests and He ]
present CM connect cryogenic lines connect pumping stations . beam vacuum pumping
purging

next CM preparation at Orsay

week W42

date

previous

oM departure to ESS preparation of documents publish test report

present CM coupler warm conditioning Nitrogen cooling

next CM departure from Orsay transport over the sea reception at UU I thermalization at UU




e W40 progress, W41 & W42 planning
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m

start

present CM . disconnect things except for cryogenic lines warming up completed | disconnect cryogenic lines
warming up

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

next next

preparation at Orsay
CM

W/I‘I

Shock sensors:
| Felix > Mykhailo

filling dry N2 , waiting in the box
i i | he b
CM swap modules. Connect dismounting shock sensors close the box

waveguide

o . . leak tests and He ]
present CM connect cryogenic lines connect pumping stations beam vacuum pumping

purging

next CM preparation at Orsay

week W42

date I I

| Felix |

departure to ESS preparation of documents publish test report

previous
CM

| . . ‘
present CM coupler warm conditioning I G u I | Ia u me J VI n Ce nt

next CM departure from Orsay transport over the sea reception at UU I thermalization at UU 5




We are keeping an extra pallet of CM04 WRBIN

The extra pallet contains bellows kept as a spare

Also, four adjustable feet to place CM04 on a frame at ESS
If | ‘'m not mistaken, we are using these feet (we have two
frames and CM02, CM04’s feet may be in use)

Question: does ESS have feet?

- Yes, Guillaume sent 32 feet!
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CMO4: CST test *%f RV,

With Phytron driver

500

® CTS1 foward

® CTS1 backward

@ CTS2 forward

© CTS2 backward

1000 1500 2000 2500 3000 3500 4000 4500
motor turn

2> OK©



—— CMO04: Piezos on CAV IN
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unipolar,CTS1, PZ10&PZ11 unipolar,CTS1
=—PZ10_runl

—A—PZ10 and PZ11 ~A=PZ10_run2
=>PZ10 and PZ11_run2

I

=#-PZ11 runl

=<PZ11 ru

100 150

100 200 Votage (V)
Voltage (V)

bipolar,CTS1, PZ10&PZ11 bipo‘Iar.CTSI

1200 | ——PZ10_run1

1000 —4—PZ10 and PZ11 ~#=PZ10_run2
800 _ -#-PZ11_runl

_ ==PZ11 run2

Votage (V)

Voltage (V)




CMO0O4: Piezos on CAV OUT

unipolar,CTS2, PZ20&PZ21 @1,40mm

1000 unipolar,CTS2@1.40mm
900 -~ - H53 i

800 - —®PZ20and PZ21run2 —+—PZ720_runl

200 / —4=PZ20_run2

=8-PZ21_runl
600

500 /;/—
w 7
74
/

UNIVERSITET

=>=PZ21_run2

200
100
0 T T

100 150

Voltage (V)

100 150
Votage (V?

bipolar,CTS2, PZ20&PZ21 @1,40mm
bipolar,CTS2@1.40mm
—4-PZ20 and PZ21 run1 —+-PZ20_runl

=#-PZ20 and PZ21_run2 / ~4—=PZ20_run2

=#-PZ21_runl

/ =>=PZ21_run2

Votage (V)

Voltage (V)




CMO04: Piezo test summary WRKIM
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| aifHz) | Af[HZ]

unipolar 604 unipolar 451
PZ10 PZ20
bipolar 695 bipolar 658

unipolar 478 unipolar 566
PZ11 . PZ21 _
bipolar 421 bipolar 658

unipolar 856 unipolar 908
PZ10&PZ11 PZ20&PZ21
bipolar 1072 bipolar 1226

Remark:

Resonant frequency was shifted by a few hundred hertz
during the 1st measurement of PZ20 and PZ21

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 use phase ~ Arctan(f-fy) to measure small change in
frequency but instead ignorant of dramatic change
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« Software issues were all understood
* Procedure for Interlock setup was established

* In case of emergency, Akira can connect these computers
via VPN (Tor, please tell me their IP address © - done)

11
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FREIA SPOKE HIGH POWER TEST_Cav 1

CMO04: CAV IN RF MP conditioning

time: 14:31:16

HELP ] QuIT I

RE|
b

REIN__ ‘

\ /
/
Vv

Configuration | Calibration and pulse parameter setting | Phase shifter and Gain controler I PNA | Scope | decay measurement | heatload measurement | LFD messuement |

) satus

I Pause l ‘ Single |

[ 5782 - Cnd
f] 5782 - Cnl

Chi cavity
[ 5761 - Chd
5761 - Cht
£ 5761 - Ch2

<] 5761 - Ch3

Amplitude

2 Fugh speed (10Me/s

Transter speed

sehect

for
dacay
measurement

Display
CiMime and Freguency
(®)Phaze snd Magnitude
Buffer

(®]Last data only
CBuffer data

Chart length

-4 400000

] unwrap phase
Reference for phase

(] show buffers

Time (ms)
PID control | Apaptive FF | Qffscts | Feedfoeward | Cavity model | #F
FPGA setup Quanch detection Scale
Mode Miser freq M=z Trigger
<l Real 10 3522 LY Trgger input
Qutput miwer frequency [MHz] Period Measure Tau at Time Tau set Enable Reset Quench Warning

3 322200
Output enadled
Output delay ° o
Tau [ps] Quench_Warning
170,727

(—_— s

Delay

12MV/m without field

QMeasurement results display | Other Measurement resuts display | Conditicning results Gspley ‘

E Conditioning validate?

Pulse width |us) | 3200

9,43074E-9

qui) wnnssy
v Eunsedingy

R R AARERT]
000 13:40:00
02 2021-10-02

2021-10-02

RE forward power (W)
Pickup power (W)

radiation [uSw/h)

P_ststic (W)

P_heater (W)

Ptmax (W)

ou5e PO
= I FIC vacuum (mbar)
Mutipacting (A)
Pf_max (W) P_total (W) al a
real time frequency fc  0E+0 m]

Pc_dynamic(W) 0
Vc_ave (MV) 0

Pf_ max (W) QO_Dynamic Eacc_Dynamic

199170 0 0

Eacc_pk_Pt
12,3505

Eacc_pk_Pf
12,1817

oS PO

2,10036 9999

emission ©

Radiation FT10 P120
3500 e a2

12
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Configuration | Calibration and pulse parsmeter setting

[ €hil cavity
[ €miQ canty

[] 5761- ch3g

[ cm

Amplitude

Phase

MO4: CAV IN RF MP conditioning

FREIA SPOKE HIGH POWER TEST Cav 2

time: 15:03:17 e

Phase shifter and Gain controler | PNA | Scope | decay messurement | hestload messursment | LFD measurement

| Pause ‘ ’ Single ‘

Transfer speed

S status 3

select
for
dacay

measuremen

Display

(OTime and Frequency
(®)Phase and Magaitude
Buffer

(®)L2st data caly
CiBuffer data

Time

Amplitude |

Time (ms)

Chart length

[ Junwirap phase
Reference for phase

5761 - Ch

[ ]Show buffers

Time

Amplitude |

Time (ms)

FPGA setup

Q Meazurement results d

Other Measurement results displsy  Conditioning results display

& Canditicning validate? Pulse Width jus) >

e

i

19quu) Wnna

0:30:00 11
2021-10-02 2021-10-02
Tme

2021-10-02

2021-10-02

*+| R 3 |

E-9
12:33:07
2021-10-02

RF forward power (W)
Pickup powar (W)
radhation (uSv/h)

FPC vacuum [mber)

Multipacting (4)

real time frequency_fc  OE+0

Pf_meas [dBm) Pf_max (W)
936735 2097
Pr_max [dBm) Pr_mas (W)
87,2465

PUrnac(dBm)

26,22

Pc_dynamic(W) 0
Vc_ave (MV) 0

PDcontrol | Offsets | Feedforward | Cavitymodel | FFT | Delay | Scale
Adaptive FF Quanch detection
Mixer freq [MHz]  Trigger
| Trigger input
Period
Messure Tau at Time Tau set Enable Reset Quench Warning

o130 - -

MV/m without field

Pf_max (W) QO_Dynamic Eacc_Dynamic

LEL VLV ~ ~
i i @
Radistion
2,0683 gy s 3930

Eacc_pk_Pt
12,1095

Eacc_pk_Pf
13,4538

o w13

1369




CMO04: X-ray dose

WREIM
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EPICS Archiver Appliance Viewer
30s 1m 5S5m 15m 30m 1h 4h 8h 1d 2d 1w 2w 1M 6M YID 1Y Live
~——— HPRF-Cav1:FwdPwr:sRdV Cavity_Out at 12 MV/m 8000
HPRF-Cav2:FwdPwr:sRdV -
——— RadProt-Bunker1:GD-02:sDoseRt e i st
e
7000
Cavity_IN at 12 MV/m
200 =
" 6000
5000
150
Both cavities at 9MV/m Cavity_Out at 9 MV/m
3 L 4000
z SR PO Cavity_IN at 9 MV/m T,
100
3000
1600 2000
1300
50_\‘1_‘—\—'—\—\_._..:—|_:—'—1
700 =30 1000
TR S ] P 510
L 0
|
0 ]
15:20 15:30 15:40 15:50 16:00 16:10 16:20 16:30 16:40 16:50
Oct 2, 2021
lastSample[5(s)]

* We replaced the detector in a position with equal distance from both cavities

« Similar X-ray dose indicates similar level of cleanness

14
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CMO04: CAV IN: Dynamic LFD@9MV/m *WRW\*

N\
7
£
k)
_,_...--"'""_- ?
| do
! 4
! | 113
8
N /\
7

| |
L J Af=-137/+95 Hz | V\WUWWWM

| Af|=232 Hz

15
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CM04: CAV OUT: Dynamic LFD@9MV/mnf PR

Af=-154/+82 Hz
| Af|=236Hz

e
)
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CMO4: field decay and Q; summary %ﬁk?lh

0,42~ 1 original data ,9

0.4- best fit curve [\

CAV OUT

0,34+

0,3+

o =171 us

=173 s Q,=1.90e5

Q,=1.92e5

0,0002 0,0004 0,0006 0,0008 0,001 00012 00014
X-scale

___________[CAVIN CAV OUT

From VNA 1.81e5 1.82e5
From exp fit 1.92e5 1.90e5
By-pro of LFD 1.9e5 1.9e5

Ok, but again frequency domain measurement
with VNA seems underestimate the Q,
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CMO04: Heat load measurement

WRBIM

Static

Dynamic

Dynamic

Dynamic

Dynamic

Dynamic

Static

0 MV/m

9 MV/m

12 MV/m

9 MV/m

0 MV/m

0 MV/m

0 MV/m

0 MV/m

9 MV/m

0 MV/m

0 MV/m

12 MV/m

9 MV/m

0 MV/m

14.3

13.38

14.13

13.07

13.86

13.28

13:59

15.34

14.96

15.12

13.98

14.83

14.21

14.54

N

Power dissipation by RF
< measurement error (~1W)
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~ CMO04: beam vacuum was leak tight *%%f s

PR Cold coupler  Cavity MP

conditioning  conditioning

OK but again PT20 (CAV OUT, FPC2)

showed systematically higher value at cold
19
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Ready in the transport box middle of next week




~w  News on tetrode TH595A 901204
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he tube was shipped back to THALES at Thohon for
ast-mglten analysis ‘




