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To upgrade LEP energy above 55 G e V ,  t he  f i r s t  s t e p  w i l l  consis t  i n  

i n s t a l l i n g  32 SC c a v i t i e s  of 352 MHz frequency a t  Point 2 o f  t h e  machine. 

This operation w i l l  be ca r r ied  out i n  s t eps  and should be completed by the  end 

of  1991. It has been decided t h a t  8 o f  t he  32 c a v i t i e s  w i l l  be Nb coated 

copper cav i t i e s ,  t he  c ruc i a l  part o f  which ( i . e .  t h e  cav i ty  proper) w i l l  be 

manufactured and coated at CERN. For t h e  time being, 4 o f  these  8 c a v i t i e s  

have been prepared. They present Q0 values a t  low f i e l d  of  about 101°, while 

a t  t h e  specif ied operating f i e l d  of  5 MV/m t h e i r  Q0 range between 5 and 7 X 
109. In  order  t o  carry  out assembly, coating and r ins ing o f  c a v i t i e s  i n  

b e t t e r  ( i  . e . cleaner) conditions, an experimental h a l l  is being prepared, 

which w i l l  become operational a f t e r  smer  1989, such as t o  be used f o r  t he  

manufacturing o f  t he  second batch of 4 coated cav i t i es .  In  p a r a l l e l  with t h i s  

main a c t i v i t y ,  some work is a l so  being devoted t o  t he  study o f  coatings of 

higher Tc mater ia ls ,  namely NbTiN. Due t o  t h e  higher Tc, these  new coatings 

should present a lower BCS RF r e s i s t i v i t y ,  a necessary condit ion to  obtain 

higher Q0 values. The first cav i ty  coated s o  f a r  with NbTiN ( a  s ing le  cell 
cav i ty  o f  500 MHz frequency) gave encouraging r e s u l t s ,  which however a r e  not 

be t t e r  than what was obtained with a Nb film. 

Presented a t  t h e  4th  Workshop on RF Superconductivity 
14-1 8 August 1989, Tsukuba, Japan 
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1. Introduction 

The energy upgrading o f  LEP (Large Electron Positron Col l ider)  present ly  

under const ruct ion at  CERN, from t h e  i n i t i a l  55 GeV t o  about 90 GeV w i l l  

r equ i re  t h e  i n s t a l l a t i o n  on t h e  machine o f  about 200 4-cell superconducting 

c a v i t i e s  (SC) o f  352 MHz frequency1). Each o f  these  c a v i t i e s  should provide 

an acce le ra t ing  f i e l d  o f  5 t o  7 MV/m and a Q0 value  not  lower than 3 X l09 a t  

5 MV/m and 4.2 K. 

Tradi t ional ly ,  SC's are made o f  high p u r i t y  Nb s h e e t s  by l a t h e  spinning 

and welding. A developnent program f o r  c a v i t i e s  prepared i n  t h i s  way was 

s t a r t e d  a t  CERN i n  197g2); t h e i r  f e a s i b l i t y  has been shown and prototypes 

have been produced from industry3).  I n  s p i t e  o f  being produced using high 

p u r i t y  Nb shee t s ,  t h i s  type o f  c a v i t y  s u f f e r s  from t h e  r e l a t i v e l y  poor thermal 

conductivi ty o f  Nb a t  l i q u i d  he l iun  temperatures. This may r e s u l t  i n  

thermomagnetic breakdown o f  t h e  cav i ty ,  because it permits t h e  inner  cav i ty  

surface  t o  exceed t h e  crit ical temperature whenever a l o c a l  surface  de fec t  

r e s u l t s  i n  a l a r g e  RF power absorption. 

To minimize t h i s  r i s k ,  t h e  p u r i t y  of  Nb has been increased and its 

thermal conductivi ty enhanced from 10 t o  about 80 Wm-1 K-1 with benef ic ia l  

e f f e c t s  on c a v i t y  s t a b i l i t y .  

Another poss ib le  so lu t ion  t o  t h i s  problem c o n s i s t s  i n  reducing t h e  

thickness of  t h e  superconducting Nb by coat ing with a Nb t h i n  f i lm a c a v i t y  

made of  high p u r i t y  copper (OFHC, with thermal conduct iv i ty  a t  4.2 K o f  about 

400 hhn-1 K - ~ ) .  Due t o  t h e  Meissner effect which limits t h e  RF f i e l d  

penet ra t ion  i n  a superconductor t o  a very t h i n  s u p e r f i c i a l  l aye r ,  a Nb f i l m  

1 pm t h i c k  is s u f f i c i e n t  t o  s h i e l d  completely t h e  more r e s i s t a n t  underlying 

copper subs t ra te .  I n  addi t ion  t o  t h e  higher thermal s t a b i l i t y ,  t h e  Nb/Cu 

so lu t ion  brings about o t h e r  advantages, namely a sur face  free from macroscopic 

r e s i s t i v e  inc lus ions  and a saving on t h e  c o s t  o f  Nb. Furthermore, as more 

recen t ly  discovered4),  Nb coated c a v i t i e s  are i n s e n s i t i v e  t o  t h e  presence o f  

ex te rna l  static magnetic f i e l d s .  This f e a t u r e  renders superfluous t h e  o f t en  

complicated magnetic shie ld ing.  For these  reasons,  a developnent program was 

undertaken a t  CERN i n  1980, aiming a t  producing SC's by coat ing copper 

c a v i t i e s  with Nb f i lms5) .  
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Coating is a t  present carr ied out by means of  a cy l indr ica l  magnetron 

sput ter ing configuration. This configuration makes use of  a cyl indr ical  

cathode concentric t o  t he  cavi ty  ax i s  and containing some electromagnets 

f i g .  1 . The magnetic f i e l d  produced by the  solenoids t r aps  t h e  e lectrons  on 

closed o r b i t s ,  resu l t ing  i n  higher ionizat ion eff ic iency and, consequently, i n  

enhanced sput ter ing rate. The solenoids are kept at  fixed posi t ion and t h e i r  

d i s t r ibu t ion ,  shown i n  f i g .  1, allows coating of a l l  pa r t s  o f  a LEP cavi ty  and 

a l s o  of  t h e  tubes of t he  coupling ports. Figure 1 a l s o  shows 2 magnets placed 

outside t h e  cav i ty  which a r e  used t o  produce a ge t te r ing  f i lm f o r  impurit ies 

p r io r  t o  cav i ty  coating. 

Last year ( s m e r  1988), some f u l l  s i z e  LEP c a v i t i e s  were successfully 

coated6). The r e s u l t s  obtained at t h a t  moment, sunmarized i n  f i g .  2, 

ind ica te  t h a t  Nb coated LEP c a v i t i e s  are feasible .  

However, t h e  r e l i a b i l i t y  of t he  coating process, which is an e s sen t i a l  

requirement t o  envisage i ndus t r i a l  production of cav i t i e s ,  remained t o  be 

demonstrated. Furthermore, no experience was avai lable  with coated cav i t i e s  

i n  r e a l  machine operating conditions. 

Therefore, it has been decided t o  produce some of  these cav i t i e s  a t  CERN 

and t o  i n s t a l l  them i n  LEP a s  soon as possible. Producing a s ign i f ican t  

nunber of coated c a v i t i e s  would a l so  serve t h e  purpose of gaining experience 

on the  reproducibi l i ty  of t h e  coating process and of optimizing t h e  various 

s teps  of t h e  cav i ty  manufacturing sequence. 

2. Manufacturing sequence 

The main s t eps  of cavi ty  manufacturing a r e  t he  following: 

( i )  production of half -cel ls  (by l a the  spinning) and of t he  cut-off  tubes;  

( i i )  chemical treatment of t he  cavi ty  components before welding; 

( i i i )  welding of components; 

( i v )  chemical cleaning of the  complete cavi ty;  

(v)  coating; 

( v i )  f i n a l  r insing.  
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For each s t e p ,  a ttstandard recipet1 has been es tab l i shed  which l e a d s  t o  good 

performance i f  s t r i c t l y  applied.  However, i n  view of poss ib le  c o s t  reduction 

f o r  series production it is convenient t o  s impl i fy  as much as poss ib le  t h e  

manufacturing operat ions.  For t h i s  reason, some s i m p l i f i c a t i o n s  have been 

introduced i n  t h e  preparat ion o f  some c a v i t i e s .  The standard rec ipes  and t h e  

t e n t a t i v e  s i m p l i f i c a t i o n s  are given below. 

2.1 Production o f  components 

Present ly ,  ha l f -ce l l s  are produced by l a t h e  spinning and t h e  cut-off 

tubes  by r o l l i n g  and welding a metal shee t  according t o  t h e  procedure a l ready 

applied f o r  t h e  manufacturing o f  Nb c a v i t i e s .  A s  an a l t e r n a t i v e  f o r  cell  

manufacturing, hydroforming has  been envisaged and s tudied .  A t  t h i s  s t a g e ,  

complete 5-ce l l  c a v i t i e s  o f  1.3 GHz have been produced by hydroforming a t  

C E R N ~ ) ,  and t h e  t o o l i n g  f o r  hydroforming LEP c a v i t i e s  has been designed but  

not  y e t  f ab r i ca ted .  

A s  f a r  as t h e  cut-off tubes '  are concerned, an obvious s impl i f i ca t ion  

would c o n s i s t  i n  using prefabr ica ted  tubes  without welds, but t h i s  may only be 

envisaged i f  a re levant  quan t i ty  o f  tubes  is required,  as w i l l  be t h e  case f o r  

series production o f  LEP c a v i t i e s .  

2.2 Welding o f  components 

A l l  welds are present ly  c a r r i e d  out  by means o f  an Elec t ron Beam (EB) 

gun. Problems were experienced, p a r t i c u l a r l y  a t  t h e  e q u a t o r i a l  weld, when an 

ex te rna l  beam-gun had been used. Now a l l  c a v i t y  welds (except f o r  those  o f  

t h e  coupling por t s )  are c a r r i e d  out  from t h e  i n s i d e  using an i n t e r n a l  EB 

gun8). Since t h i s  procedure was adopted, 6 c a v i t i e s  have been produced 

without any problems. 

2.3 Chemical t reatment o f  components 

This  t reatment is necessary t o  obta in  good welds. The standard rec ipe  

c o n s i s t s  o f  degreasing t h e  components i n  perchlore th i lene  vapours, c leaning i n  

a s u l p h o n i t r i c  s o l u t i o n  and pass ivat ing  i n  a sulphochromic solu t ion .  

Elec t ropol ish ing has  a l s o  been t r i e d  with good results. 
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However, t h e  chemical treatment a t  t h i s  s t a g e  may a l s o  deserve t h e  

purpose o f  removing from c a v i t y  components t h e  su r face  l a y e r  which is damaged 

by mechanical forming. This removal may be carried out  after completion o f  

t h e  c a v i t y  ( a s  described i n  sect. 2.4), but it would be easier on components, 

p a r t i c u l a r l y  i f  e l ec t ropo l i sh ing  is envisaged. This modificat ion w i l l  be 

t r i e d  out  i n  t h e  near fu ture .  

2.4 F ina l  chemical c leaning 

Tnis opera t ion se rves  t h e  purpose o f  removing t h e  copper damaged sur face  

l a y e r  and o f  providing a smooth surface .  Metallographic inspect ion o f  t h e  

copper su r face  after c a v i t y  formation i n d i c a t e s  t h a t  mechanical damage extends 

over a th ickness  o f  about 50 pm. Usually, about 80 pm are removed by t h e  

f i n a l  chemical cleaning.  The chemical s o l u t i o n  c o n s i s t s  o f  a mixture o f  

sulphamic a c i d ,  hydrogen peroxyde , ammoniun citrate and n-butanolg ) . 

The r e s u l t i n g  su r face  roughness RA is of  t h e  o rder  o f  0.1 pm. This 

treatment is followed by r i n s i n g  ' a t  first with demineralized water ( f i n a l  

s t a g e  high p u r i t y ,  dust-free water with r e s i s t i v i t y  higher than 18 MOhm c m )  

and then with analyt ic  grade ethanol. 

The r i n s i n g  with a lcohol  prevents t h e  formation o f  drying s t a i n s  which 

are l i k e l y  t o  appear i f  t h e  cav i ty  is dr ied  i n  air after water r ins ing.  

Drying s t a i n s  may r e s u l t  i n  poor adhesion o f  t h e  Nb coat ing and i n  t h e  

formation o f  n b l i s t e r s l l  and/or film peel-off. 

An i n t e r e s t i n g  a l t e r n a t i v e  t o  t h e  described procedure c o n s i s t s  i n  

e l iminat ing t h e  a lcohol  r i n s i n g  and drying t h e  c a v i t y  by evacuating i t  with an 

o i l - f ree  pumping system. 

To improve on reproduc ib i l i ty ,  t h e  chemical t reatment has  been completely 

automatized. 
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2.5 Coating 

Coating o f  a LEP cav i ty  is c a r r i e d  out  i n  severa l  s t e p s ,  namely: 

i) Upper and lower manifolds ( i n  sequence) t o  produce a g e t t e r i n g  ac t ion  

and t r a p  gas impur i t ies  ou t s ide  t h e  c a v i t y  (pressure  5 X 10-4 Torr,  

cathode vol tage  -700 V, cathode cur ren t  2 A,  dura t ion of t h e  

spu t t e r ing  4 min) . 
ii) Extremities o f  t h e  cut-off tubes  ( i n  sequence) ( 5  X 10-4 Torr ,  -400 V, 

7 A ,  7 min). 
iii) Cut-off tubes i n  f ron t  o f  t h e  connecting por t s  ( i n  sequence) 

( 8  X 10-4 Torr ,  -400 V,  15.6 A ,  27 min). 

i v )  Outer cells ( i n  sequence) ( 5  X 10-4 Torr , -400 V,  15.6 A ,  50 min) . 
v)  Centra l  cells ( i n  sequence) (5  X 10-4 Torr ,  -400 V, 15.6 A ,  75 min) . 

The cathode voltage is kept constant  while t h e  cathode current  is 

s t a b i l i z e d  by varying t h e  magnetic f i e l d  produced by t h e  solenoid.  During 

coating,  t h e  c a v i t y  is kept a t  200°C. A s  previously reported6),  heating 

during coat ing helps  i n  reducing t h e  s lope  o f  t h e  c a v i t y  Q(E)  curve. 

Besides t h e  coat ing parameters, t h e  absence of  any s o l i d  p a r t i c l e  on 

cav i ty  walls is o f  v i t a l  importance f o r  a successful  coating.  Many 

disappointing r e s u l t s 6 )  may be a t t r i b u t e d  t.0 t h e  presence o f  fore ign 

p a r t i c l e s  which, buried under t h e  Nb f i l m ,  s p o i l  its cooling and result i n  

"hot spo t sv  o r  " b l i s t e r s n .  To avoid dust  pick-up during s to rage ,  t h e  cathode 

is kept i n  a class 100 c lean room. Unfortunately, our e x i s t i n g  c lean room is 

not l a r g e  enough t o  house t h e  operat ion of  i n s e r t i n g  t h e  cathode i n t o  t h e  

cavi ty .  An improvement of  cav i ty  performance, on a statistical bas i s ,  may be 

expected when a l a r g e r  class 100 c lean room w i l l  become opera t ional  after 

summer 1989. 
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3. Resul ts  

Since June 1988, nine coat ings  have been c a r r i e d  out  on four  d i f f e r e n t  

c a v i t i e s .  

Some o f  these  coat ings  have been executed on c a v i t i e s  prepared according 

t o  "standardw recipes ,  as discussed i n  sect. 2. The purpose o f  these  coat ings  

was t o  gain  information on t h e  reproduc ib i l i ty  o f  t h e  process. 

The o t h e r  coat ings  served t h e  purpose o f  a sce r ta in ing  i f  any one o f  t h e  

standard rec ipes  could be made simpler ,  i n  view o f  i n d u s t r i a l i z a t i o n  o f  t h e  

coating process. 

On t h i s  general  philosophy t h e  add i t iona l  cons t ra in t  was imposed o f  pro- 

ducing t h r e e  good c a v i t i e s  t o  be i n s t a l l e d  on LEP at  t h e  beginning o f  1990 

together  with t h e  coated c a v i t y  which was already avai lable6) .  

The r e s u l t s ,  discussed i n  more d e t a i l  i n  t h e  following paragraphs, showed 

t h a t  good coat ings  could only be obtained by s t r i c t l y  following t h e  standard- 

ized procedures. None o f  t h e  o t h e r s  was acceptable f o r  LEP. 

3.1 Cav i t i e s  produced following "standardv procedures 

The r e s u l t s  obtained are shown i n  f i g .  3. The bes t  o f  these  c a v i t i e s  

(curve 5 i n  f i g .  3) presents  a QO value at. 4.2 K o f  1.2 X 1010 a t  low f i e l d  

and about 7 X l09 a t  t h e  spec i f i ed  f i e l d  o f  5 MV/m. The r e s i d u a l  r e s i s t i v i t y  

o f  t h i s  c a v i t y  is lower than 2 nQ and its Qo, sca led  according t o  t h e  inverse  

square o f  t h e  frequency r a t i o ,  c l o s e l y  corresponds t o  t h e  Q0 o f  t h e  bes t  

s ing le -ce l l  c a v i t i e s  o f  500 MHz frequency coated s o  fa&). For these  

reasons c a v i t y  4 may be assumed t o  provide t h e  bes t  performance which may be 

obtained with c a v i t i e s  o f  t h i s  type ,  unless t h e  present  s lope  o f  t h e  Q0 (E) 

curve is improved. 

The two o the r  c a v i t i e s  present  Q0 values o f  about 5 X l09 a t  5 MeV/m. 

For one of them Q0 exceeds 1010 a t  low f i e l d  but it decreases rap id ly  with 

increas ing f i e l d  due t.o some small defects .  The o the r  one d id  not  show any 

hot  spot  on temperature map nor sudden decrease on t h e  Q0 (E) curve,  but its 

Q0 a t  low f i e l d  is somewhat lower (8.5 X 109). 
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A s  far as t h e  maximum acce le ra t ing  f i e l d s  are concerned, c a v i t y  5 reached 

9.4 MV/m with RF processing only (10 h ) ;  c a v i t y  4 reached 8.2 MV/m after 5 h 

o f  h e l i m  processing and c a v i t y  3 required 17 h of h e l i m  processing t o  reach 

6.8 MV/m. 

It is worth noting t h a t  a f0urt.h c a v i t y  prepared i n  t h e  standard way was 

l imi ted  a t  an acce le ra t ing  f i e l d  o f  2 MV/m because o f  a l a r g e  Nb f i lm peel-off 

consequent t o  t h e  presence o f  a piece  of s t a i n l e s s  steel on t h e  c a v i t y  wall.  

This p iece  was t i g h t l y  incrus ted  i n  t h e  copper and i t  has  been ground off .  

After t h i s  opera t ion  and chemical removal of t h e  Nb f i lm, t h i s  c a v i t y  has been 

coated again. The subsequent coat ing  gave t h e  r e s u l t s  shown by curve 4 of 

f i g .  3. 

3.2 Simplif ied production procedure 

Four o f  t h e  f i v e  o t h e r  unsuccessful coat ings  have been a consequence o f  

improper/simplified r ins ing .  These f a i l u r e s  have been o r ig ina ted  by s t a i n s  

( p a r t i c u l a r l y  i n  t h e  upper cut-off tube) produced by i n s u f f i c i e n t  r i n s i n g  o f  

t h e  upper f lange  o f  t h e  c a v i t y  and aggravated by t h e  concomitant suppression 

o f  a lcohol  r i n s i n g  i n  t h e  f i n a l  chemical t reatment p r i o r  t o  coating.  

This  type  o f  f a i l u r e  has been completely suppressed by opening t h e  upper 

f lange before water r i n s i n g  and adding a f i n a l  r i n s i n g  with ethanol .  

I n  t h e  f i f t h  case, t h e  f i n a l  chemical t reatment d id  not  r e s u l t  i n  a shiny 

su r face  a s  it does usual ly .  Instead o f  repeat ing  t h e  treatment,  a r i n s i n g  

with sulphamic ac id  has  been appl ied ,  but apparent ly  t h i s  mild c leaning was 

i n s u f f i c i e n t .  

4. Other develoment work on Nb coa t inas  

A smal ler  c y l i n d r i c a l  magnet.ron s p u t t e r i n g  conf igura t ion  has been 

developed t o  coa t  1.3 GHz c a v i t i e s  f o r  Saclay. A t  d i s t i n c t i o n  with t h e  

previous work, permanent magnets ins t ead  o f  electromagnets have been used t o  

produce t h e  discharge magnetic f i e l d .  

The r e s u l t s  are encouraging but a complete evaluat ion  o f  t h e  performance 

o f  t h e s e  c a v i t i e s  t o  be c a r r i e d  ou t  a t  Saclay is still missing. 
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5. Coatings of  NbTiN 

Reactive spu t t e r ing  is a well es tabl ished procedure t o  produce niobium 

n i t r i d e  on ca rbon i t r ide  films s t a r t i n g  from a Nb cathode. This method con- 

sists i n  adding, t o  t h e  argon which produces t h e  s p u t t e r i n g  discharge,  a cer- 

t a i n  amount of N2 (and CH4 f o r  t h e  ca rbon i t r ide ) .  These compounds, having a 
higher Tc (values up t o  17 K are reported i n  t h e  l i t e r a t u r e l o )  et 11) 

should r e s u l t  i n  a lower RF surface  r e s i s t i v i t y  (BCS) at  4.2 K and hence i n  

higher Q values. 

The main d i f f i c u l t y  presented by t h i s  approach is t h a t  t o  obta in  high 

Tc's t h e  c a v i t y  should be heated a t  500-700°C, which is not f e a s i b l e  i n  our 

case f o r  mechanical reasons. Coatings c a r r i e d  out  i n s i d e  a c a v i t y  heated at 

200°C, i.e. t h e  maximum permissible temperature, d id  not  resul t .  i n  Tc values 

higher than 13 K. Furthermore, t h e  discharge was usual ly  uns table  and t h e  

r e s u l t s  not very reproducible. 

It has been found t h a t  most o f  these  inconveniences could be removed by 

using a cathode made out  o f  a Nb-Ti al loy12).  S t a r t i n g  from a cathode o f  

nominal composition Nb 54%, T i  46% (weight percentages) ,  critical temperatures 

up t o  15 K have been obtained on samples placed a t  t h e  equator o f  a cav i ty  

kept  a t  200°C during coating.  

Following these  r e s u l t s  on samples, a 500 MHz s ing le -ce l l  c a v i t y  has been 

coated i n  t h i s  way. The results are given i n  f i g .  4. An a t  4.2 K o f  

about 20 nR has been obtained,  which is about a f a c t o r  2 lower than t h a t  

measured on t h e  bes t  Nb coatings.  However, t h i s  low BCS r e s i s t i v i t y  is 

spoi led  by a high res idua l  r e s i s t i v i t y  (about 40 nR ) such as t o  r e s u l t  i n  a 

Q0 value a t  low f i e l d  and a t  4.2 K marginally lower than f o r  t h e  bes t  Nb 

coat ings  (4  X l09 ins tead  o f  6 X 109). Unfortunately Q0 d e t e r i o r a t e s  very 

rap id ly  with increas ing f i e l d ,  and it is much lower than spec i f i ed  at  t h e  

nominal LEP f i e l d  value o f  5 MV/m. 

The r e s u l t s  of f ig .  4 have been obtained at  t h e  first attempt. Therefore, 

it is easy t o  p red ic t  t h a t  some improvement w i l l  be achieved by varying t h e  

deposi t ion  parameters and/or t h e  composition o f  t h e  cathode. It is known12) 

t h a t  a Nb 555, T i  45% (atomic percentage) cathode composition should provide 

Tc values  up t o  17 K. 
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However, t he  values of t he  res idual  r e s i s t i v i t y ,  and its dependence on 

accelerating f i e l d  a r e  unpredictable. Furthermore, t he  prac t ica l  d i f f i c u l t i e s  

presented by these coatings are much more relevant than f o r  Nb coatings. For 

instance,  a var ia t ion of 5% on N2 pressure o r  Nb-Ti deposition rate may r e su l t  

i n  a Tc var ia t ion of about 2 K. 

Any performance improvement along t h i s  l i n e  may only be obtained a t  t h e  

pr ice  of a much more careful  control  of t he  deposition process. 

6. Conclusions 

Although some of t he  equipnent foreseen t o  guarantee f u l l  reproducibi l i ty  

of t he  coating process is still missing, the  results obtained a r e  encouraging 

i n  t h i s  respect. 

Simplifications of t he  cavi ty  cleaning did not work so  far but t he  small 

s t a t i s t i c s  does not provide conclusive proof. 

The four cav i t i e s  which should be i n s t a l l ed  i n  LEP a t  t he  beginning of 

1990 a r e  ready and i n  t he  process of being mounted i n  t h e i r  cryosta t .  

Coating has been extended t o  cav i t i e s  of 1.3 GHz frequency. 

Niobim-titanium n i t r i d e  seems t o  be a good candidate t o  provide higher 

Q0 values a t  low f i e l d .  However, some doubts remain concerning its behaviour 

a t  higher f i e ld s .  Furthermore, t he  s e t t i n g  of  t he  deposition parameters is 

very c ruc i a l  i n  t h i s  case. 
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Figure Captions 

Fig. 1 Schematic view of a LEP cavi ty  with cathode f o r  magnetron 

sputtering.  

Fig. 2 @(E) curves of t he  f i r s t  LEP Nb coated copper cav i t i e s  (curves 1 

and 2) compared t o  t he  best  Nb cavi ty  produced a t  CERN. 

Fig. 3 Qo(E) curves f o r  t h e  3 LEP Nb coated copper c a v i t i e s  produced 
t h i s  year. 

Fig. 4 Qo(E) curves f o r  a 500 MHz single-cell  copper cav i ty  coated w i t h  

NbTiN. Upper curve, measurements taken a t  2.6 K ;  lower curve, 

measurements taken a t  4.2 K. 
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Fig,  1 

Proceedings of the Fourth Workshop on RF Superconductivity, KEK, Tsukuba, Japan

SRF89H02



70" - 

70" .. 0 o o o  

0 
O 0 0 0  

* +*+ 
'.... . 0 . 0 

. W+ 

* + C + +  + + + +  
\ 

8 
+ " +  

bulk Nb 
Q0 . + + 

2/. 
0 + + 

7 0 9  .. 

.. 0 
+ 

. 
W 

W 

7 0 8  

W 

W 

. 
W 

~ a n ~ m ~ ~ a a a ~ m ~ n l ~ n a ~ m ~ ~ m a ~ ~ m ~ ~ ~ l l n m ~ n ~ ~ m g l * *  

0 7 2 3 4 5 6 7 8 

Proceedings of the Fourth Workshop on RF Superconductivity, KEK, Tsukuba, Japan

SRF89H02



Fig. 3 
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Fig, 4 
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