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➤	
  Impedance	
  model	
  for	
  SuperKEKB	
  
	
  	
  	
  	
  	
  ●	
  To	
  address	
  the	
  concerns	
  from	
  the	
  20th	
  ARC
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➤	
  Impedance	
  budget	
  with	
  σz=5/4.9mm:	
  
	
  	
  	
  	
  	
  ●	
  Loss	
  factors,	
  resistance	
  and	
  inductance	
  are	
  calculated	
  at	
  
nominal	
  bunch	
  lengths

Ref.	
  D.	
  Zhou	
  et	
  al.,	
  IPAC14,	
  TUPRI021

1. Impedance budget for SuperKEKB
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➤	
  People	
  think	
  that	
  KEKB’s	
  impedance	
  should	
  be	
  in	
  the	
  
same	
  level	
  as	
  other	
  machines	
  (such	
  as	
  PEP-­‐II)	
  
	
  	
  	
  	
  	
  ●	
  But	
  I	
  cannot	
  agree,	
  because	
  the	
  vacuum	
  chambers	
  in	
  
KEKB	
  were	
  more	
  smooth.	
  SuperKEKB	
  does	
  even	
  beWer	
  …	
  
	
  	
  	
  	
  	
  ●	
  Let	
  us	
  compare	
  PEP-­‐II	
  and	
  SuperKEKB:

From	
  slac-­‐pub-­‐6798

1. Impedance budget for SuperKEKB
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➤	
  People	
  think	
  that	
  KEKB’s	
  impedance	
  should	
  be	
  in	
  the	
  
same	
  level	
  as	
  other	
  machines	
  (such	
  as	
  PEP-­‐II)	
  
	
  	
  	
  	
  	
  ●	
  We	
  can	
  take	
  a	
  look	
  at	
  some	
  structures	
  in	
  PEP-­‐II:

PEP-­‐II	
  BPM,	
  
From	
  slac-­‐pub-­‐7009

PEP-­‐II	
  long.	
  feedback	
  kicker,	
  
From	
  slac-­‐pub-­‐7349

PEP-­‐II	
  bellows,	
  
From	
  slac-­‐pub-­‐6992

1. Impedance budget for SuperKEKB
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➤	
  How	
  people	
  think	
  that	
  KEKB’s	
  impedance	
  was	
  in	
  the	
  
same	
  level	
  as	
  other	
  machines?	
  
	
  	
  	
  	
  	
  ●	
  They	
  might	
  draw	
  conclusion	
  from	
  beam	
  measurement	
  …

1. Impedance budget for SuperKEKB

From	
  T.	
  Ieiri,	
  sast	
  2003

|Zi/n| = !0L = 2⇡cL/C

L(LER) ⇡ 96nH
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➤	
  How	
  people	
  think	
  that	
  KEKB’s	
  impedance	
  was	
  in	
  the	
  
same	
  level	
  as	
  other	
  machines?	
  
	
  	
  	
  	
  	
  ●	
  But	
  I	
  found	
  something	
  strange	
  …

1. Impedance budget for SuperKEKB

ZoWer’s	
  formula	
  [Ref.	
  J.	
  CorbeW,	
  TUPP028,	
  EPAC08]:

Ieiri’s	
  formula:

My	
  quesgon:	
  Why	
  they	
  differ	
  by	
  a	
  factor	
  of	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  ?2
p
2
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➤	
  How	
  people	
  think	
  that	
  KEKB’s	
  impedance	
  was	
  in	
  the	
  
same	
  level	
  as	
  other	
  machines?	
  
	
  	
  	
  	
  	
  ●	
  We	
  should	
  not	
  miss	
  the	
  condigon	
  of	
  using	
  the	
  formula

1. Impedance budget for SuperKEKB

ZoWer’s	
  formula:

Note:	
  When	
  sigma_z	
  <<	
  b	
  with	
  b	
  the	
  vacuum	
  chamber	
  radius,	
  
where	
  resonant	
  impedances	
  dominate,	
  the	
  formula	
  does	
  not	
  
apply.	
  It	
  means	
  ZoWer’s	
  formula	
  is	
  not	
  good	
  enough	
  for	
  KEKB/
SuperKEKB?
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➤	
  How	
  people	
  think	
  that	
  KEKB’s	
  impedance	
  was	
  in	
  the	
  
same	
  level	
  as	
  other	
  machines?	
  
	
  	
  	
  	
  	
  ●	
  And	
  note	
  that	
  calculated	
  inductance	
  is	
  not	
  necessarily	
  
equal	
  to	
  effecgve	
  inductance	
  …	
  [Quesgon:	
  how	
  to	
  correlate	
  
them?]

1. Impedance budget for SuperKEKB
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➤	
  How	
  people	
  think	
  that	
  KEKB’s	
  impedance	
  was	
  in	
  the	
  
same	
  level	
  as	
  other	
  machines?	
  
	
  	
  	
  	
  	
  ●	
  If	
  Ieiri	
  was	
  wrong	
  …

1. Impedance budget for SuperKEKB

ZoWer’s	
  formula:

Ok,	
  let	
  us	
  just	
  accept	
  the	
  above	
  formula,	
  and	
  say	
  Ieiri-­‐san	
  was	
  
wrong.	
  Then,	
  I	
  only	
  need	
  an	
  inductance	
  of	
  34nH	
  to	
  drive	
  the	
  
(measured)	
  bunch	
  lengthening	
  in	
  KEKB	
  LER?!	
  

Please	
  double-­‐check	
  my	
  quesgon!
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➤	
  The	
  truth	
  is	
  that	
  there	
  is	
  no	
  good	
  impedance	
  model	
  
available	
  for	
  KEKB.	
  It	
  is	
  sgll	
  mysterious	
  to	
  me.	
  
	
  	
  	
  	
  	
  ●	
  I	
  struggled	
  in	
  2009	
  to	
  find	
  the	
  answer,	
  but	
  failed	
  …	
  
	
  	
  	
  	
  	
  ●	
  CSR	
  was	
  always	
  a	
  headache	
  to	
  me	
  …

1. Impedance budget for SuperKEKB

From	
  D.	
  Zhou,	
  ICAP2009
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➤	
  The	
  truth	
  is	
  that	
  there	
  is	
  no	
  good	
  impedance	
  model	
  
available	
  for	
  KEKB.	
  It	
  is	
  sgll	
  mysterious	
  to	
  me.	
  
	
  	
  	
  	
  	
  ●	
  Then,	
  if	
  we	
  assume	
  the	
  empirical	
  observagon,	
  and	
  say	
  
that	
  the	
  realisgc	
  impedance	
  will	
  be	
  2-­‐4	
  gmes	
  that	
  of	
  
computed	
  impedance,	
  what	
  will	
  happen?	
  I	
  will	
  have	
  
nightmares	
  …	
  
	
  	
  	
  	
  	
  ●	
  I	
  have	
  to	
  wait	
  for	
  the	
  beam	
  commissioning	
  of	
  SuperKEKB.

1. Impedance budget for SuperKEKB
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