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Outline

* Introduction of the FREIA laboratory

» Test stand 1: vertical cryostat GERSEMI

* Test stand 2: horizontal cryostat HNOSS
» Test stand 3: vertical cryostat uGERSEMI
« Summary of test stands

» Potential needs of cavities (1.3 GHz) for our future
compact XFEL project




Scientific

Infrastructure
Particle physics . kglb\ | Condensed matter physics
Nuclear physics Material science
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FREIA infrastructure
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Present main project: ESS double spoke modules

Test & assessment at FREIA laboratory in Uppsala
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Assembly in 1JCLab /13 modules approved - Installation in ESS
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Vertical cryostat GERSEMI

8’| Test of SC cavities & magnets (<350kJ)
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Superconducting test programs for HL-LHC
Double Quarter-wave crab cavity | HC MCBC corrector magne
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Radiation shield and cavity insert

Radiation shield design uSv/h Mechanical design of the
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First result of DQW testing B
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Magnetic field mapping after a magnet test
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Hold 3D axis fluxgate sensor (Bartington)
Helmholtz coils around to compensate the ambient field
Horizontal scan: -30 cm <x <30 cm; -30cm <y <30 cm
Vertical scan: -400 cm < z < O (cavity center: -290 cm; top flange: O cm)
- Good to check the homogeneity of the magnetic field inside the cryostat

N



H. Li et al, NIMA 927, 63 (2019)
%4 H.Lietal, LINAC 2018, THOPOG6

1.2 m

inside overall length : 3800mm

I I
_ Inside length 3.3 m J

Figure 2: left #1 (Roea); middle #2 (Gulietta); right #3 (Germaine)
« For a cavity with a helium jacket
« |deal for coupler testing: FPC, HOM
« Multiple cavities may be tested at the same time 2



He-jacketed cavity testing at HNOSS
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 Our LLRF card is equipped with e
Self-Excited-Loop (SEL) to lock oF e
critically coupled cavities » Trequenay shit

« Qvs E and other standard
measurements can be performed
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Cavity testing with power couplers & tuners
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Cleanroom is available for SC activities

M

v A pick-up antenna falling off during transport was fixed in the cleanroom 5



LGERSEMI (aka “CoW") cryostat

pumping
total
288, 7mm
H&93
V59L

"full" Volume
2260
H810

liquid
max 47L
716mm

"cold" Volume
0260
H635

* Mobile cryostat (Cryostat on Wheel) for 4K 1 bar
operation newly commissioned

+ Flexibly adapt different feedthroughs such as RF

coax

Excellent for testing equipment

For R&D of small cavities?

16



FREIA Test stand 1 summary
. GERsMI

No Property name Value Unit Comment
1 LHe volume 3300 L To be reduced
2 Operating temperature 1.8-2.0 K 4K not stable
3  Diameter/size 11/2.8 m
4 Number of inserts 1(+1) +Magnet insert
5 RF Frequency 352 MHz To be upgraded
5 Maximum Incident power 100 W
7 Additional instrumentation 3D fluxgate
8 Typical testing rate (Vts/year) 0.5-1 Per month
9  Possibility to test naked YES YES /NO
cavities
10 Infrastructure for small YES YES /NO Clean room
intervention ISO10
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FREIA Test stand 2 summary

HNOSS (Horizontal)

No Property name Value Unit Comment

1 LHe volume He jacket only L

2 Operating temperature 1.8-2.0 K 4K not stable

3  Diameter/size 12/33 m

4 Number of inserts

5 RF Frequency 352 MHz To be upgraded

6 Maximum Incident power 100 W

7  Additional instrumentation

8 Typical testing rate (Vts/year) 0.5-1 Per month

9  Possibility to test naked NO YES /NO
cavities

10 Infrastructure for small YES YES /NO Clean room
intervention ISO10
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FREIA Test stand 3 summary

LGERSEMI (Cow)

No Property name Value Unit Comment

1 LHe volume 47 L

2 Operating temperature 4.2 K

3  Diameter/size 0.26 / 0.635 m

4 Number of inserts 1

5 RF Frequency 352 MHz To be upgraded

6 Maximum Incident power 100 W

7 Additional instrumentation 3D fluxgate

8 Typical testing rate (Vts/year) 3-4 Per month

9  Possibility to test naked YES YES /NO
cavities

10 Infrastructure for small YES YES /NO Clean room
intervention ISO10
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Funding to support user R&D

ARiES meeeeess) EUR®-LABS

EUROPEAN LABORATORIES
FOR ACCELERATOR
BASED SCIENCES



Inverse Compton X-ray source “i\ngstré’:m Laser”

Angstrom Laser:

1-4 keV

10-100 fs
1-100 kHz
> 10° ph/s

B4 SUperconducting . : ¢
m\ i e e probe experiments

$23 ‘@q I * T X-rays | .

bunch compressor

« CW SRF cavities + high-power short pulsed IR laser
* Short pulsed X-ray with high repetition rate
* Future stage for coherent X-ray source
« Seeding fine structure in a bunch by Grating + emittance exchange



We need state-of-the-art cavities soon

Foreseen Projects

Project name Frequency Amount of Operating Comment

(not obligatory) cavities temperature

Angstrom laser 1.3 GHz 1 1.8K-2 K 3 cell, 40 MV/m
Angstrom laser 1.3 GHz 1 1.8K-2 K 9 cell (TESLA), 40 MV/m
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