
D,7C'ZCOPilE?lT OF THE TRITRON CAVITIES 

L. D i e t 1  

Techn i sche  U n i v e r s i t a k  ?.lunchen 

For L h c a -  TRITRON ( s 2 e  c o n t r i b u t i o n  o f  U.Trinks)  w e  need 6 

wedge shaped c a v i t i e s  For s i n u l t a n e o u s  a c c e l e r a t i o n  of 20 

ne igwoaur ing  beams. Some d a t a :  l e n g t h  1 .2  m,  h e i g h t  P.7 m; 

widtilma, 0.7 m,  frequency 170  imz, f r e q u e n c y  v a r i a t i o n  ( b y  

mechan ica l  d e f o r m a t i o n )  531,  the superconr luc tor  is 1 - 2 3  or] 

61111n c q p e  r . 
A s  a f i r s t  s t e p  a r o t a t i o n a l  symmetric r e e n t r a n t  c a v i t y  

( g  44 c m ,  f(T;jlOl0) ~ 4 . 9 0  ?~II lZr ~ ( T E ~ ~ ~ )  =l G'rIz, gap = 1 0  c m )  

w i t h  smooth cu rved  shape  was manufac tured  from S ~ n i n  copper 

sheets and e l c k  t ropl-n teil W.:. i-71 l e a d .  Without  s u i t a b l e  s u r f  a c e  

t r e a t m e n t  Q-va lues  of 5 . 1 0 ~  ( 2.5% oF t i ~ e o r e t i c a l  maximum) 

i n  the T>:olO-node and 1 .S  *108 i n  t h e  TElll-mode were 
measure:l.  A :naximun! v o l t a g e  oi' 3 = 430'1:V w a s  a c h i e v e d ,  

l i m i t e d  by  t h e  RF-pawer s u p p l y  (14 TJ) . Meanwili le the 

f a c i l i t i e s  for  atIvanc2;l sarLra(:e Lceat~n:2nts a r e  unde r  

c o n s t r u c t i o n .  

The development  o f  t h e  Munich supe rcon( luc t iny  s e p e r a t e d  

orbit c y c l o t r o n  TRITRON as post a c c e l e r a t o r  f o r  the 1 3  MV 

Tanclern f o r  heevy  i o n s  I l a s  s t e r t e d .  

Tie r f  sys tem c o n s i s t s  o f  S wedge shaped c a v i t i e s  ( w i t h  a 

l e n g t h  02 1 .2  .m and maximum h e i g h t  of  0 .7  m )  0 . C  r e e n t r , a n t  

t y p  ( d r i v e n  i n  t h e  TE 10L mode) w i t h  a f r e q u e n c y  o f  1 7 0  MHz. 

The ar=celer?i: ing gap  has a s l i t  1engL:l or 3.8 m i n  r a d i a l  

d i r e c t i o n  f o r  s i m u l t a n e o u s  a c c e l e r a t i o n  of 20  ne ig l lbour ing  
-7- bealas ( s u e  Eig. l ) .  ~ . l e se  c a v i t i e s  are p o s i t i o n e d  i n  the 

( s t r a y )  f i e l d  f r e e  i n t e r m e d i a t e  sectors between t w o  

s i l p a r ~ . c > n d ~ ~ c t i n q  magnet sectors. I n  o r d e r  t o  g e t  the t u r n  

s e p a r a t i o n  of  A r = 4  Gin a ;~?xirnill;~ rF vol"c?ge or' 3 :dWJ per L i l c n  

c o r r e s t ~ o n d i n g  to  500 kV p e r  c a v i t y  is  needed.. 
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SCHNITT: A-A 

r*) 

fig-l: the TZITRON cavity 

In case oi convankional cavities the power dissipation would 

exceed 300 kW. To avoid this power dissipation i f 1  kilr close 
ncig:~i>o~lri~oo 7 oi: kile cold magnets, superc6nduct ing cav i t ies 

are favourable. We use a c u r v e ~ l  contour of the outer w a l l  to 

suppress multipacting. The cavity in fig.1 was calculated by 

means o:a c o ; o p u L e r  cale For. t:lree dimensional cavities /l/. 
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.m cllu s-:lunt imge9,~n;e f.>r ~~orrnal Llonl4ucting copper i s  4 MA. 

Tine f ina l  design w i l l  reduce the peak elcctr5c ancl ~~~dgrle'cic 

s ~ r f a c e  f ie lds  a t  the expense of shunt impedance. The  

r.evolution Frequency of t:le ions it; ~ ~ ~ ~ l f l ~ ~  :\g UJ L71 ;:;l12 

specific charge s t a t e  and injection energy, hence we need .-a 

resonance Ercqileacy variation oC i32 . variation could 

be done witl~out sl iding contacts by mechanical. c7eCor'lnai:iorl , . 

07 Irile cavity, verified by t e s t s  with a 1:5 model. I t  i s  

planned to  builA the TXITRON cavity with co2per usitlg the 

electroforming technique. This treatment resul ts  i n  a. very 

smoo'c;~ cosper sili-Face (roughness less khan a .2  pm), which i s  

necessery for successful electroplating with lead. Ti15.s 

Cu-Pb cojnpos its ii+s i n  coinpar i s  ion to i considerable 

advantages for the TRITRON cavity, as there is t;.lc easy 

mat111 Eac'coring without any welding and solAering. The 

comparably large surlace da;nancls a yoo:l skabi li ty agairls t 

thermornagnetic breakdown, because the probability of normal 

conrl~tc.iing spots i s  proportional to tile amount of the 

surface. This s t ab i l i ty  i s  guarantied by the excelienk 

k i l e r ~ r ~ a i  C O I ~ C ~ I I C  t i v i  ty of the composite. Tt~e somewhat higher 

. rf-losses of Pb are not j.ini>ortarlt f i l  our case. T;le low peak ' 

magnetic surface rf f ie ld  (nearly 80 Gaun a t  the required 

acceleratiny volCage) does not demand the higher c r i t i c a l  

data of h%. 

In a f i r s t  s tep we have bui l t  a more simple t e s t  ca;ity ko  

so?.-~e Lechr~r>lojical problems under r ea l i s t i c  conditions. 

Mainly the manufactoring an13 ' improvement of the 

silperconducting surface is studied to  yield lower residual 

losses. Furtl~erinore we want to learn something about 

mechanical s t ab i l i ty ,  joints and fine t u n i n g .  We have chosen 

for 'tile tes2 cav! ty a koro:Iial symmetric ' reentrant  shape 

with a diameter of 44 cm (,see f ig.2).  Similar to  the TRITRON 

cavity the gap wiiltll i s  10 cm, the outer wall i s  curved and 

the peak e l ec t r i c  ancl i~~agne t  i c  silr:&~ce ?i~?ll'ls are Xept l o ~ .  

The r a t i o  of the maximum surface e l ec t r i c  f ield to the 

e Isc t r i c  f it? 111 syln-rIt? i:ry aw is is 1 .4, the peak magnetic 

surface f ie ld ,  normalized to an acceieratiilj  vol'caga (>E 

=530 kV is  72 Gauf3. %cc 
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'771s frequency O F  T:dOl0 i m d e  is 490 MHz. Tne t e s t  cavity is 

able t o  accelerate beams wit11 f3 2 3 . 4  ant? 5s t71erecorc no  

low-p structure.  Consequently t e s t s  with our heavy ion 

bea:ns are  nok i n  tentle~l. 

The cavity is S ~ l i l k  11:) O F  

two shel ls  connected by 

joints  along the equator 

( a t  r=22 cm). n ~ e  sha l l s  

a re  pressed of S m m  OFdC 

copper sheets and 

connected with cooling 

pipes for 4.2 K l iquid 

helium cool-ing.. A c t e r  

mechanical and 

electropolishing treatment 

in the TMOIO mode a 

Q-value of 34000 was 

measured . in t 3e  m r : ~ ~ a  i 

condclc t ing s t a t e  

corresponding to  the 

theoret ical  . value 

calcu1.a teR by the 

S'JPEXFISiI code /2/. 

fig.2: Tie t e s t  cavity with 

e l e c t r i c  f ie ld  l ines  

In a f i r s t  crude experiment the cavity was eSelctro?late:7 

witilout using sili table f a c i l i t i e s .  In the superconductjng 
7 0 s t a t e  a Q-value of 5.10 (theoretical.  maximm is 2 * l a d )  and 

a n  accelarating voltage Uacc of 440 kV were measured in the 

T;-!O1O i n o p l e .  Sle voltage was l i i n i t c ? ( f  by the rf-power 

supply (14 W power consumption in the cavity).  Even during 

slow increase of the f ie ld  amplitude there was no 

multipacting observed. I n  the TEl l l  mode (f=l G m )  a 3-value 

of 1.5*10a was measured. 730th Q-values cqrrespond t o  a %igh 
P 

surface r s s i s  t ~ n i : e  of s53ak 2 *  1 0 - " ~  cause;:l by t 3 e  imperfect 

surface. Although the r joints have been sligl1ki.y 

t 3 i s  tottc3:l, i:?~e;r t 3 i 4 1  not show a s i j n i  Picant loss mec'nanism. 

SRF84-12 Proceedings of SRF Workshop 1984, Geneva, Switzerland



To get b e t t e r  res idual  l.osses, w e  t es ted  s e v e r ; ~ l  :;ai-Cq(:t? 

tceataznts .  A_nglie~l on small samples w e  got good r e s u l t s  

with the following me t h 0 3  S : 

1 ) Tile well. know3 c':lc3i!l ;C I!. L>o'L i s l l i ! l~  procedure /3/ 
. .. 

2 )  Elektropolishing ( a c e t i c  acid plus so<iium acekaix) 

3 ) 'Japmr czxp.3~ i t  it)!^ 

In add;. i: ion developed .an e l ec t ro ly te  for  e l ec t rop la t ing  

t h a t  leads t o  b e t t e r  silrfaces than Cle usual 3.ead 

flu03orate.  Tne so a t ta ined  surfaces r e s i s t  t o  oxidat ion and 

keep t h e i r  'mj-rror i.j.ke appearance. Tls may be possible  t h a t  

t h i s  su r faces .  need no fur ther -  treatement. 

Meanwhile w e  h a v e '  instal3.etl 7aciS.i.t;.:?s to a these 

techniques on our t e s t  cavi ty .  With t h i s  progress w e  hope 

t h a t  we can ;>resent l o i~e r  resi.:,lai l o s s e s '  a f t e r  the next 
- ?  

t e s t s .  
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