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The HIE ISOLDE project at CERN

HIE-ISOLDE aims at boosting the energy of the Radioactive lon Beams of
REX-ISOLDE from 3 MeV/u up to 10 MeV/u (A/lg < 4.5 ns of a SC linac




The HIE ISOLDE project at CERN

HIE-ISOLDE aims at boosting the energy of the Radioactive lon Beams of
REX-ISOLDE from 3 MeV/u up to 10 MeV/u (A/g < 4.5) by means of a SC linac




The ALPI experience: over 50
Nb/Cu QWR made at LNL and
Installed between 1999 and 2003

\
\

b ¢ Evolution of resonator geometry
Detail of resonator geometry. a) old model with

curvature radius of 10 mm; b) modifyed model with (from V Palmlerl; V L RUZInOV, S Stark; et al;
curvature radius of 20 mm; c) definitive model with PrOCeedingS of the 6th WOFkShOp on RF
curvature radius of 30 mm. . .

superconductivity, 1993)




High beta QWR design (electromagnetic)
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TOriginal tuning plate *Simplified tuning plate

Ref. Proceedings of SRF2009, p. 609 Visit the POSTER (THPO84) on the tuning system!



High beta QWR design (mechanical)

Version 1 Version 2

POSTER (TUPOG69)



Bias diode sputtering system at CERN

Schematics

Thermocouples positions :

— Inner conductor

€— Ext.top

CATHODE [ &— Ext. middle
(regulator)

| &—Ext. bottom

DC-1000V X F \

Bias -80




Bias diode sputtering system at CERN

Schematics

Thermocouples positions :

— Inner conductor

| €—|Ext.top

&— Ext. middle
(regulator)

GwooEH

| | &—Ext. bottom

DC-1000V X F \

Bias -80

System assembly in clean room

POSTER (TUPO73)



Roadmap of developments (2011-2013)

Strong development program focus
sputterin . Main steps:

* Incr nd coating tem
* Incr g power (global d

e Sputter venting gas
« Global film thickness

. Local film thickness 4 ™.



RF tests in vertical cryostats

Quick tur
essentia

eeks)
coating

Two cry

Thermal shie K) and cavity
circuit (4.5 K) cooled in parallel

Same cooling scheme as in the
OLDE Linac




Increasing coating temperature,
T(bake out)< T(c:oating)9 600 °C

1.E+09

Quality Factor

O HIE-ISOLDE specification
= Q2_5 January 2012

® Q1_9 February 2012

= Q1_10 April 2012

= Q3 1 June 2012
—10W
—7W

1.E+07

E...(MV/m)



T bake out) > T (coating) NIGhEr sputtering power (layers),
change of gases: Kr, dry air = Ar, N,

O HIE-ISOLDE specification
Q2_5 January 2012
Q1_9 February 2012
Q1_10 April 2012

1.E+10

® Q3 1 June 2012

¢ QP1_2 August 2012
——10 W

¢ Q1_11 July 2012
—7W

Quality Factor

1.E+07

E...(MV/m)



Quality Factor

Increasing global Nb thickness by 25%

O HIE-ISOLDE specification = Q2_5 January 2012

1.E+10 m Q1_9 February 2012 m Q1_10 April 2012
® Q3 1 June 2012 ¢ QP1_2 August 2012
e Q2 7 September 2012  ——10W

Q1_11 July 2012 —7W

1.E+07

E.cc(MV/m)



Full scale copper cavity
used for sample studi




SEM images at inner conductor tip

EHT = 10.00 kV - ag= 2.00 KX : =/ EHT=10.00KkV Mag= 5.00 K X
WD = 2.4 mm Nb coating on Cu Ignacio Aviles ENE | W A wD= Nb coating on Cu Ignacio Aviles
Signal A = InLens _Date :22 May 2013 . e ) e Signal A = i i - Date :22 May 2013 &5

E

0.00kV D ‘ Mag = 10.00 K -
WD = 3.7 mm Nb coating on Cu Ignacio Aviles -\ | \L A Ignacio Aviles |
Signal A = InLens Date :14 May 2013 B - i Signal A=InLens - _ Date :22 May 2013 .




Scaling the “top-gap” length

Thermocouples positions :

— Inner conductor

€—|Ext.top

CATHODE (—— Ext. middle
(regulator)

\ &—|Ext. bottom

|

DC-1000V X

Bias -80




Thickness profile study on samples:
effect of reducing the top gap distance
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Reduced “top gap” length from 52 mm down to 32 mm

HIE-ISOLDE specification = Q2_5 January 2012

Q1_9 February 2012 m Q1_10 April 2012
Q3_1 June 2012 ¢+ QP1_2 August 2012
Q2_7 September 2012 e LA

Q1_11 July 2012 4 Q3 4 April 2013

Quality Factor

1.E+07

0 1 2 K 4 5 6 7
E...(MV/m)



Quality Factor

Try again on a 20 mm shorter substrate

HIE-ISOLDE specification = Q2_5 January 2012

Q1_9 February 2012 m Q1_10 April 2012
Q3_1 June 2012 ¢+ QP1_2 August 2012
Q2_7 September 2012 e LA

Q1_11 July 2012 A Q3 4 April 2013

Q2_8, June 2013 —T7W

1.E+07

0 1 2 K 4 5 6 7
E...(MV/m)



Quality Factor

Top gap distance reduced to 22 mm

© HIE-ISOLDE specification —m Q2_5 January 2012
= Q1_9 February 2012 = Q1_10 April 2012

® Q3_1June 2012 ¢+ QP1_2 August 2012
® Q2_7 September 2012 —10 W

¢ Q1_11 July 2012 A Q3 4 April 2013

A Q2 8, June 2013 A QP1_4 July 2013
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Average RRR extracted from f. . (T) measurements
Coating test
Q2_3 April 2011

Q1_5 June 2011
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Surface quality of the inner conductor tip
—> source of field emission
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Tuning plate is fixed with 72 M6 screws
closed at 5 Nm and acting on Ti rings




Adhesion on the lower edge (RF contact)
was improved using a longer cathode
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with 840 mm cathode length increased to 870 mm



Quality Factor

Ready for production...
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System for magnetron sputtering
HIE-ISOLDE cavities at INFN-LNL




Double diameter Nb cath




Results of sample study INFN-LNL

Deposition rates > 10 A/s
Thickness homogeneity: 2+1um thanks to double diameter cathode

RRR vs. sputtering power
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Sample position




R&D on magnetron sputtering at CERN

« Coating time can be reduced from 4 days to 1 day

« Thickness profile matching the RF curre

Quality factor

Eacc [MV/m]

POSTER (TUPO76)



Conclusions

HIE-ISOLDE needs 39.6 MV from 32 independ
project schedules are always tight and physici for the beam

Project orient , Several parameters ¢

s recently met, (wit

ries production for the first phase up to 5 MeV/u

R&D at INFN- d at CERN continues with encouraging results, which
could benefit phase Il and phase Il (low beta), and future machines
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