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Cavities preparation area overview

* 6 inserts
* 1 xUpto4x1.3GHz 9-cells cavities
* 1 xUpto3x1.3GHz and 1 x QPR housing
* 2xUpto 2 x 704MHz 6 cells cavities
* 2 xR & D 1.3GHz with additional instrumentation
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Vertical test stands hardware

Frequency counter

* XATC1
* 2 amplifiers (1.3 GHz & 704 MHz) and

Power meters

auxiliaries ——
* XATC2 Spectrum Analyzer
* Currently only 1.3 GHz Oscilloscope
o ™ RF Generator
Frequency switch ]
Phase Shifter
1300 MHz amplifier i oLL 7 ’
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DESY Test stand XATC1 summary

XATC1
No Property name Value Unit Comment
1 LHe volume 2000 L
2 Operating temperature 4.2-14 K
3 Diameter / size 1.150 m
4 Number of inserts 6 For 2 cryostats
5 RF Frequency 1300, 704 MHz
6 Maximum Incident power 200 W
7 Additional instrumentation Second Sound, Additional T- R&D inserts
sensors, Magnetometers
8 Typical testing rate (VTs / year) 127 (2021) For 2 cryostats
9 Possibility to test naked cavities YES YES / NO
10 Infrastructure for small intervention  YES YES / NO
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DESY Test stand XATC2 summary

XATC2
No Property name Value Unit Comment
1 LHe volume 2000 L
2 Operating temperature 4.2-14 K
3 Diameter / size 1.150 m
4 Number of inserts 6 For 2 cryostats
5 RF Frequency 1300 MHz
6 Maximum Incident power 200 W
7 Additional instrumentation Second Sound, Additional T- R&D inserts
sensors, Magnetometers
8 Typical testing rate (VTs / year) 127 (2021) For 2 cryostats
9 Possibility to test naked cavities YES YES / NO
10 Infrastructure for small intervention  YES YES / NO
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VT procedure

* Whole procedure usually takes around 2 weeks

* Cryogenic operations and 2K measurements around 3 - 5 working days
* Requires good cooperation within several experts from different fields
* Vacuum
* Mechanics
* Cryogenics
* RF

ety <L
| QWNiQi
1 AMICI ETIAM Workshop on Vertical SRF Cavity Testing
IFAST ACCELERATOR DESY 14 —15.09.2022 10

AND MAGNET INFRASTRUCTURE
FOR COOPERATION AND INNOVATION




VT procedure — Incoming inspection

« Disconnect

* Mounting vacuum at
* Vacuum incoming preparation area « Warm-up
— « RFincoming * :Z;:ed_(s . * H:z;gz;é:lnd With or without VT « Transport insert to « Mechanical
. . i * rejection o o it reparation area inspection
inspection * !Vlecha.nlcal filters tuning connection insert waiting at 100K * Additional prep: ! P .
incoming RF cabl to cryostat measurements * Vacuum checks * RF outgoing
* RF cables " N
connection and * Vacuum * Dismounting
TDR checks connection and
checks
.
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VT procedure — insert assembly and checks

* Mounting
* Vacuum incoming
* RF checks

* RFincoming

i Mounting to * HOM rejection
) :\:Ce;:]aizlgcal insert filters tdning
* RF cables
connectionand
TDR checks
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« Disconnect
vacuum at
preparation area

 Transport and
mechanical
connection insert
to cryostat

* Vacuum
connection and
checks

With or without
waiting at 100K

o VT

* Additional
measurements

MS Massenspektrometer

|LaBvAC

| v Jus1o

F3

Spec | Trend | Expert | Prop | List | LeakTest | 7!

Ji

* Warm—-up

* Transport insert to
preparation area

* Vacuum checks

* Dismounting

* Mechanical
inspection
* RF outgoing
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VT procedure — move insert to cryostat

* Disconnect

* Mounting vacuum at
* Vacuum incoming preparation area « Warm-up
* RFincoming * :Z;:ed_(s i Move to * K:z;zﬁ;:lnd With or without o VT  Transport insert to * Mechanical
. . rejection e o iti reparation area inspection
: i’\:ceg;aiglgcal filters tuning CHEEER SOeCHOTInsETt waiting at 100K : ﬁ|dedalst:10rr:\!|ents . \placZum Ichef:ks * RF Zutgoing
* RF cables to cryostat : :
Di ti
connection and * Vacuum * Dismounting
TDR checks connectionand

checks
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VT procedure - cool down

« Disconnect

* Mounting vacuum at
* Vacuum incoming preparation area « Warm-up
« RFincoming * :Z;:ed_(s . * H:z;gz;é:lnd . VT « Transport insert to « Mechanical
i * rejection o - it reparation area inspection
* _Mecha_nlcal filters tuning connection insert waiting at 100K * Additional prep ! P .
incoming RF cabl to cryostat measurements * Vacuum checks * RF outgoing
* RF cables " N
Di ti
connection and * Vacuum * Dismounting
TDR checks cgnnkection and
checks
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VT procedure - measurements at 2K — FM

Spectra, HOM Spectra

« Disconnect

* Mounting vacuum at
* Vacuum incoming preparation area
« RFincoming * RF checks . Tran;port alnd with thout v . o VT
. « HOM rejection mechanica ith or withou easurements .
* .Mecha.nlcal filters tuning connection insert waiting at 100K at 2K * Additional
incoming « R cables to cryostat measurements
connection and * Vacuum
TDR checks connection and
checks

* Fundamental mode
spectra

* HOM Spectra
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* Warm—up

* Transport insert to
preparation area

* Vacuum checks

* Dismounting

* Mechanical
inspection
* RF outgoing
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VT procedure - measurements below Tc - QvsE

* RFincoming
* Mechanical
incoming

* Mounting

* Vacuum incoming

* RF checks

* HOM rejection
filters tuning

* RF cables
connectionand
TDR checks

« Disconnect

vacuum at
preparation area

¢ Transport and

mechanical
connection insert
to cryostat

* Vacuum

connection and
checks

Measurements

With or without
waiting at 100K at 2K

o VT
 Additional

measurements

* Warm—-up

* Transport insert to
preparation area

* Vacuum checks

* Dismounting

* Mechanical
inspection
* RF outgoing
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VT procedure - measurements below Tc - QvsT

X * Disconnect
* Mounting vacuum at
* Vacuum incoming preparation area « Warm-up
« RFincoming * ::;\:e‘:l_(s . * K:z;zg;:lnd With or without o VT « Transport insert to « Mechanical
i * rejection o - iti reparation area inspection
* !Vlechalmcal filters tuning connection insert waiting at 100K * Additional prep: P N
incoming to cryostat measurements * Vacuum checks * RF outgoing
* RF cabls{s o * Dismounting
connection and * Vacuum
TDR checks cznn:sction and
checl

e QusT
* Obtain R,

* Eacc between 3 and 5
MV/m

*35K=>1.4K
* Movable antenna
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VT procedure - measurements below Tc — Second
Sound

« Disconnect

* Mounting vacuum at
* Vacuum incoming preparation area o Warm-up
* RFincoming ° 2;\:&;{(5 . * :zgzgzzaalnd With or without Measurements  NMM « Transport insert to « Mechanical
. . rejection - i : X
* .Mecha.nlcal ﬁ\terstujmng connection insert waiting at 100K at 2K * Additional preparation area |n5pect|o‘n
incoming to cryostat measurements * Vacuum checks * RF outgoing
 RF cables v * Dismountin,
connection and * Vacuum 8
TDR checks connection and
checks
Second Sound acquisition
Cavity information: Acquisition settings: e 350
Cavity Test Mode  Date Length, s Rate, samples/s J200000 (200000 . 0 25
. r r r o = 5
16G4 J8 99 | 16.11.2021 | |20 | 10000 o e o .
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s B 100 | 22
om: B I O
osms N
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13 oz [ SRR B o
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one ¢ i
osrzs [ -100 1
oszs [ |
oy |
ose M -150 1
oses [ 1
oo 1
-200
W0 200 0 4000 500 GO0 70 B000 9000 10000 11000 12000 13000 1430 15000 16100 17000 18000 19000 20000 ! - -
= 16G4 Test'8
[2 Take 2nd Sound i | .
lrmm = a;mmfmmm OSTused: 5 {5 )
- 1) Switch cabl mpii
— 2 Smt LMDt oo oo s et s st Speed: 19.9309mys; ; 100 0 100 200
o [ ampli frant of " - - .
L e 15 Faeoty 2 d=99.4835 mm, phi=290.9937 deg, z=94.8814 mm, min RMSE:0.60891 mm
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VT procedure - measurements around Tc - FvsT

X « Disconnect
* Mounting vacuum at

* Vacuum incoming preparation area « Warm-up
* RFincoming - R Ched_(s . ¢ T'a";""." alnd With ithout M Q o VT * Transport insert to * Mechanical
* Mechanical + HOM rejection mechanical 1th or withou R . A ditional preparation area inspection
: N filters tuning connectioninsert waiting at 100K at 2K 3
Incoming RF cabl to cryostat measurements * Vacuum checks * RF outgoing
* RF cables " N
Di ti
connection and * Vacuum ¢ Dismounting
TDR checks cgnnkection and
checks

1AC2-Ins5 - XATC2
T T

* FvsT 1'2925001 T ] o wizozz] 114
* Constant pressure inside vas|
Cryostat 1.292490 - 11112 y
* Frequency change around et
T 1.292480 - -

C

1.292475 -

1.292470 - !_lq‘lﬂ illfwﬁll I‘I‘!I‘UI“"MI‘MVL V| ﬂyf fﬂp"{/“mrﬂ \I‘Q L,\r\,-/\ W 1100

—

1.292465 : : : ! ! : : : ‘1108
6 7 8 9 10 11 12 13 14 15

TIK]
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VT procedure — after cold test

 Shielding opening, radiation measurement

* Warm — up to room temperature

* Vacuum disconnection at cryostat

* Transport of the insert to preparation area

* Vacuum connection, LC & RGA after cold test

* Vacuum disconnection

 Cavity dismounting
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VT procedure — outgoing inspection

« Disconnect

* Mounting vacuum at
* Vacuum incoming preparation area « Warm—up
« RFincoming * :Z;:ed_(s . * H:z;gzi’é;"d With or without VT « Transport insert to Outgoing « Mechanical
i * rejection o o iti reparation area . . inspection
' il\r/‘lceg:]ai:‘ugcal filters tuning connectioninsert waiting at 100K : ﬁralst:i::\ents . \placZum Ichef:ks inspection « RF Zutgoing
« RF cables to cryostat N N
Di ti
connection and * Vacuum * Dismounting
TDR checks cgnnkection and
checks

Mechanical outgoing
* Torques on screws
* Positions of auxiliaries
* AV closed properly?
* Shock loggers assembly
* etc...

Additional procedures (if requested)

RF Outgoing
* FM Spectra
* Antennas shortcuts checks

aili

|
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Current R&D projects

Single cells R&D SRF GUNs QPR
* Mid-T backing
* Low-T backing
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Current and recently finished external projects
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Future plans

e Test stands

* Switch test stand hardware to digital system
(MTCA4)

* B-mapping
* Additional Xrays detectors (Gamma
Spectrometer)

* Projects
* PIPII
e XFEL upgrade
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Additional possibilities

* Change to other frequencies

* Mechanical adaptation of the insert

* Switch measurement hardware
* Amplifier
* Frequency shifter

* Some passive elements (directional couplers, additional cabling etc...)
* Personal interlock adaptation

* Cryogenic test of components in cryostat
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Cavities testing in serial mode
- XFEL

e 1276 VTs for serial XFEL cavities
performed over 3,5 years

* In 2014 (testing peak) — 525 Vertical tests

performed
* 10 VTs / Week (including holidays, XFEL serial cavities Vertical tests
maintenance etc...) GZZ
* Special testing team working on 2 shifts «
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Last year (2021) VT summary
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* R&D single cells =50
DESY 1.3GHz 9 cells — 19
SRF GUN - 12
ESS MB — 12
ESS HB — 21
Other 9-cells 1.3GHz -4
POLFel -9




Summary

* In AMTF hall at DESY performing of cavity vertical test is a daily
routine

* Long time experience
* Trained personnel

* Big cryostats give a lot of possibilities
* Test stands serve for both: R&D and accelerator cavities

* Currently 2 cavities types (1300 MHz, 704 MHz) can be measured
* There is a possibility to switch to other frequency
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