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Number	of	modules 13 9 21

Type	of	cavity spoke elliptical elliptical

Cavities per	module 2 4 4

Spokes	/	cells 2 6 5

Frequency /	MHz 352.2 704.4 704.4

Geom.	b 0.5 0.67 0.86

Eacc /	MV/m 8 16.7 19.9

Cavity supply

Cryomodule supply

Cavity	&	cryomodule parameters
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Spoke	cavities	– vertical	test	results
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ZA 02
Giulietta

ZA 01
Romea

DOUBLE-SPOKE	CAVITY
Frequency	[MHz]	 352.21
Beta_optimum 0.50
Operating	gradient	[MV/m] 9.0
Temperature	(K)	 2
Bpk [mT] 61
Epk [MV/m] 38
G	[Ohm] 133
r/Q	[Ohm] 427
Lacc (=beta	optimal	x nb	of	gaps	x	λ /2)	[m] 0.639
Bpk/Eacc [mT/MV/m] 6.8
Epk/Eacc 4.3
P	max [kW] 335
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No	heat	treatment
No	baking



Romea High	Power	test	@	FREIA
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Romea High	Power	test	@	FREIA
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Thanks	to:	H.	Li,	M.	Jobs, R.	S.	Kern,	A.	K.	Bhattacharyya,	R.	Ruber,	L.	HermanssonTHPB035	– H.	Li

èReached 9 MV/m accelerating 
gradient corresponding forward 
power: 110 kW



Spoke	cryomodule prototype	- tuner
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Spoke	cryomodule prototype	- tuner
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CTS parameters / design results
Cavity sensitivity 128 kHz/mm

Cavity stiffness 20 kN/mm

Max cavity 
deformation

1.28 mm

Coarse tuning range 1.28 mm  / 160 
kHz 

Resolution 1 Hz/step

Piezo range @RT
@2 K

~ 1.5 kHz
~ 675 Hz
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Elliptical	cavity	prototypes	@	CEA
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TUPB007	– E.	Cenni



Elliptical	cavity	prototypes	@	CEA

20

Evolution	of	ESS067P01

TUPB007	– E.	Cenni



Elliptical	cavity	prototypes	@	CEA

21

Evolution	of	ESS067P01

Vertical test of Mb prototype cavity with tank (CW, 2K)

TUPB007	– E.	Cenni



Medium-beta	prototypes	@	LASA
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Parameters INFN	design ESS	req.
Riris (mm) 50 ≥47
Cell to cell coupling k 1.55%↗(+26%)

π-5π/6 mode
sep.(MHz)

0.70↗(+30%) >0.45

G (Ω) 198.8
Optimum beta, βopt 0.705 0.705
Max R/Q at βopt (Ω) 374	↘	(-6%)
Eacc at βopt (MV/m) 16.7 16.7
Epeak/Eacc 2.55	↗ (+7%)
Epeak (MV/m) 42.6 <	45
Bpeak/Eacc(mT/MV/m) 4.95	↗ (+3%)
Q0 at nominal gradient >5×109 >5×109

Qext 7.8×105 5.9~8×105
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TUPB048	– D.	Sertore
TUPB047	– J.	Chen
TUPB046	– M.	Bertucci



Status	@	STFC	for	high-beta	cavities
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Thanks	:
Mark	Pendleton	&	Phil	Davies Laminar	Flow	Unit

Cavity	1
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TUPB060	– L.	Bizel-Bizellot
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Status	@	STFC	for	high-beta	cavities
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Step	1:	Copper	coax	cavity,	300K	(complete)
– validates	freq tracking	of	the	LLRF	system

• Q~5000					τL =	QL/ω ~	1μs
• Heated	&	cooled	± 10-20°C	approx

– SEL	–works,	ioc software	with	labview being	developed

Step	2:	Niobium	coax	cavity	<	9.3K	(ongoing)
– Cryocooler being	configured

• Q	~	107 to	108;	τL ~	23ms
• Higher	Q	test	of	LLRF
• Low	power	testing	of	rack	&	control	SW

– Aluminium	mock-up	(right)	to	check	‘clean’	assembly	method

Step	3:	Niobium	elliptical	HB	cavity	P02	(CEA)	(planning)
– Step-by-step	commissioning	of	Vertical	Test	Facility
– High	power	testing

• Q	~	5	x	109 at	~20MV/m
• Needs	radiation	shield	&	large	cryostat!

– Also	testing	handling,	loading,	cryostat	etc

MOPB040	– P.A.	Smith



Elliptical	tuning	system
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Saclay V	tuner,	adapted	for	ESS	cavities



Elliptical	tuning	system
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Saclay V	tuner,	adapted	for	ESS	cavities

CTS parameters / medium-beta
Cavity sensitivity 215 kHz/mm

Cavity stiffness 1.3 kN/mm

Coarse tuning range 650 kHz 



Medium-beta	prototype	cryomodule
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Medium-beta	prototype	cryomodule
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Medium-beta	prototype	cryomodule
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THYA05	– F.	Peauger



Testing	at	test	stand	2	@	ESS
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MOPB018	– N.	Elias
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