
C L I CC L I C

I. Syratchev, CERN, AB/RF CL IC m eeti n g  2 0 .0 2 .2 0 0 4

CLIC module layout discussion
I. Syratchev



C L I CC L I C

I. Syratchev, CERN, AB/RF CL IC m eeti n g  2 0 .0 2 .2 0 0 4

#1. Original CLIC module 
lay out  2  P E T S  x 4  T D S :

#2 . T h e CLIC ac c elerat ing s t ruc t ure is  dramat ic ally  modif ied. F rom lay out  p oint  of  v iew
t h e mos t  modif ic at ion c onc erns  t h e s t ruc t ure lengt h ,  in general it  is  t w ic e s h ort er t h an T D S .
T o k eep  P E T S  des ign as  c ons erv at iv e as  p os s ib le it  w ill b e reas onab le t o adop t  2  P E T S  x 8  T W S
c onf igurat ion as  an init ial s t art ing p oint  f or t h e lay out  rev is ion.

#3 . M ore t h an 1 0 0 0  0 0 0  dif f erent  ac c elerat ing s t ruc t ures  w ere examined!  W e s h ould c h oos e One!
T h e c ert ain s elec t ion p rov iding h igh es t  Lxη f ac t or w as  done,  b ut  s t ill amongs t  t h em w e s ee b ig
s p read of  p aramet ers  af f ec t ing P E T S  des ign. W e t ried t o f ix w h at w e w ould lik e t o k eep ,
c onc erning driv e b eam and P E T S  p erf ormanc e:
- D riv e b eam c urrent :  ~  15 0  A  ( as  b ef ore)
- R F  p uls e lengt h :  ~  6 0  ns  ( ab out  h alf  of  original one)
- H igh es t  R F  t o b eam ef f ic ienc y ,  t o minimiz e P E T S  R F  p ow er f low  ( and s o - c urrent )
- T h e longer T W S  t h e b et t er,  t h e s ame as  f or P E T S .

#2 . N ew  CLIC module
lay out  2  P E T S  x 8  T W S :
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This We e k  St r u c t u r e  # 1 .  ( m a x  E f f . )
-E f f ic ie n c y  :  2 9 . 5  %
- L _ b x :  0 . 9 3 x 1 0 34 1 / m 2

- C e l l s n u m b e r :  8 0
- P ha se  a d v a n c e /  c e l l :  1 1 0  d e g r e e s
- R F  p o w e r  /  st r u c t u r e :  1 3 2  M W
- T r f :  5 5 . 6  n s
- S t r u c t u r e  p hy sic a l  l e n g t h:

8 0 x 3 . 0 5 5  =  2 4 4 . 4  m m  / r e g .  P a r t
2 x 3 . 0 5 5 =  6 . 1 1  m m  / in p u t  c e l l s
2 x 4 . 3 2 =  8 . 6 4  m m  /  c o u p l e r  W G
2 0  m m ?  /  st r u c t u r e  sp a c in g

t o t a l :  2 7 9 . 1 5 m m

L a y o u t  N 1  ( c o n s e r v a t i v e ) :  1  P E TSx 4  s t r u c t u r e s

35 2 0

2 0

6 0 7 55 2 07 0

Total 0.807 m

PETS Unit length to fit 4 s tr .  – 1 .1 1 7 m
PETS Q + B PM  – 0 . 3 1  m ( D a niel’ s  old  d a ta )
PETS a c tiv e length:  

1 . 1 1 7 -0 . 3 1 -0 . 2 0  =  0.6 07 m ( 1 8 5  c ells )
PETS p ow er :  1 3 2 x 4/ 0 . 9 5 =  5 5 6 M W
D r iv e b ea m c u r r ent:  2 07 A ( PETS d etu ned ) 
D r iv e b ea m ener gy :   1 .2 2 G eV  

V ar i ati on s :
# 1 .  O ne Q  s er v es  2  PETS,  feed ing 8  s tr .  
( giv es  1 5 . 5  c m PETS a c tiv e length inc r ea s e) 
D r iv e b ea m c u r r ent:  1 6 5 A ( weak focusing)
# 2 .  Thr ee b ea ms  s c heme ( 1  PETSx 2  s tr u c tu r es ),
R F  p ow er /  PETS =  2 78 M W  
D r iv e b ea m c u r r ent:  1 4 7 A
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Challenges. RF power

#1. RF power: 556 MW x 55.6 ns
N L C  d a t a ;  5 9 0  M W  x  4 0 0  ns!
( ov er-m od ed  wa v eg u i d e )

P E T S  RF power f l u x d ensi t y

Discussion:
W e  m a y  consid e r  t h a t  R F  p ow e r  f l ux  in P E T S  is r e p r e se nt e d  b y  8  ind iv id ua l  st r e a m s
t h a t  l a t e r  on a r e  e x t r a ct e d  int o 8  w a v e g uid e s a nd  ind iv id ua l l y  d e l iv e r e d  t o 4  st r uct ur e s.
H e nce  t h e  p r ob l e m  ca n b e  r e d uce d  t o t h e  d iscussion of  st a nd a r d  w a v e g uid e  p ow e r e d
b y  5 5 6 / 8  ~  7 0  M W .  
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Challenges. Drive beam current

#1. We should revise the PETS design: 
A p erture:  2 2 .5  m m    2 5 m m
R / Q ,  Ω / m          3 3 3 *       2 19 ( 2 0 0 )
V g/ C                  0 .8 3 3 3    0 .8 6 2 4
I ,  A                    15 7          2 0 7
E ( G eV ) 1.6 1         1.2 2
*- n o  d etu n i n g
O n /O f f  cap ab i l i ty i m p ro ved

With loa d N o loa d 
2 2 .5  m m       15 7  A  - 1.6 1 G eV 14 0  A  - 1.7 9  G eV
2 5 .0  m m       2 0 7  A  - 1.2 2  G eV 18 6  A  - 1.3 6  G eV

#2 . D o w e need the inp ut loa d ( 7 0  m m ! ) ?

0

x0 0.02 x0 0.04

0 0.02 0.04 0.06 0.08

2

1

0

1

22.5 mm

25 mm

z ,  m

Wt
, V

/pC
/m

/m
m

With 2 .5  m m  of  a p erture reduc tion,  the short 
ra nge w a k e inc rea ses b y  4 5 % ,  w hile w a k e a t the
p ositions of  c onseq uent b unc hes p ra c tic a lly  does 
not c ha nges ( m a y  b e even 2 0  m m ? ) .
The b ea m  sta b ility  sim ula tions a re needed!
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Conclusions

•T h e  2 x 8  s c h e m e  b a s e d  o n  p r o p o s e d  T W S  a n d  m o d i f i e d  P E T S  c a n  b e  a d o p t e d .
•T h e  n e x t  g e n e r a t i o n  o f  T W S  c a n  b e  e x p e c t e d  t o  b e  l o n g e r ,  t h a t  w i l l  a l l o w  u s  
t o  e s t a b l i s h  s o m e  m a r g i n s .
•T h e  d r i v e  b e a m  p a r a m e t e r s  ( c u r r e n t  a n d  e n e r g y )  a r e  k e p t  s i m i l a r  t o  o r i g i n a l  d e s i g n
v a l u e s .

2 . 2 3  m


