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  about	
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1. Lum. calculation: LER: Simplified IR
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➤	
  Simplified	
  la1ce	
  by	
  H.	
  Sugimoto	
  
➤	
  sler_simple001.sad:	
  no	
  solenoid	
  but	
  preserve	
  main	
  op.cs	
  
parameters	
  
➤	
  No	
  significant	
  lim.	
  degrada.on	
  at	
  low	
  current	
  
➤	
  Solenoid	
  is	
  the	
  main	
  source	
  of	
  la1ce	
  nonlinearity?



2. Lattice nonlin.: LER: Y. Zhang’s idea
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From	
  Y.	
  Zhang



➤	
  Realis.c	
  la1ce

2. Lattice nonlin.: LER: Y. Zhang’s idea
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From	
  Y.	
  Zhang



2. Lattice nonlin.: LER: Y. Zhang’s idea
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➤	
  Realis.c	
  la1ce	
  
➤	
  Evidence	
  of	
  nonlinear	
  X-­‐Y	
  coupling?	
  
➤	
  COD	
  in	
  y	
  direc.on	
  as	
  func.on	
  of	
  X	
  offset	
   From	
  Y.	
  Zhang



➤	
  Simplified	
  LER	
  la1ce	
  (From	
  H.	
  Sugimoto)	
  
➤	
  Confirm:	
  solenoid	
  causes	
  nonlinear	
  X-­‐Y	
  coupling

2. Lattice nonlin.: LER: Y. Zhang’s idea
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From	
  Y.	
  Zhang



2. Lattice nonlin.: LER: Y. Zhang’s idea
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2. Lattice nonlin.: LER: Y. Zhang’s idea
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From	
  Y.	
  Zhang



2. Lattice nonlin.: LER: Y. Zhang’s idea
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From	
  Y.	
  Zhang

➤	
  Test	
  by	
  inser.ng	
  a	
  map	
  of	
  H=K*x2y	
  into	
  the	
  LER	
  la1ce	
  

Phase	
  advance	
  
from	
  IP

Normalized	
  
coordinates

Phase	
  shi\

skew-­‐sext.	
  kick



2. Lattice nonlin.: LER: Y. Zhang’s idea
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From	
  Y.	
  Zhang

➤	
  Test	
  by	
  inser.ng	
  a	
  map	
  of	
  H=K*x2y	
  into	
  the	
  LER	
  la1ce	
  
➤	
  COD	
  and	
  oscilla.on	
  amplitude	
  in	
  y	
  are	
  well	
  suppressed	
  as	
  
expected

w/o	
  skew-­‐sext.	
  map:

w/	
  	
  skew-­‐sext.	
  map:



➤	
  Realis.c	
  la1ce:	
  lum.	
  drops	
  at	
  low	
  beam	
  currents	
  
➤	
  Crab-­‐waist:	
  
	
  	
  	
  	
  	
  ●	
  to	
  cancel	
  beam-­‐beam	
  driven	
  resonances	
  
	
  	
  	
  	
  	
  ●	
  work	
  well	
  at	
  high	
  currents,	
  but	
  not	
  well	
  at	
  low	
  currents

2. Lattice nonlin.: LER: Lum. calculation
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➤	
  Test	
  by	
  inser.ng	
  a	
  map	
  of	
  H=K*x2y	
  into	
  the	
  LER	
  la1ce	
  
➤	
  Skew-­‐sext.	
  map:	
  
	
  	
  	
  	
  	
  ●	
  to	
  cancel	
  the	
  nonlinear	
  term	
  from	
  solenoid	
  
	
  	
  	
  	
  	
  ●	
  work	
  well	
  at	
  both	
  low	
  and	
  high	
  currents	
  
	
  	
  	
  	
  	
  ●	
  interplay	
  of	
  SC	
  and	
  la1ce	
  nonlin.	
  also	
  mi.gated	
  par.ally

2. Lattice nonlin.: LER: Lum. calculation
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➤	
  Test	
  by	
  inser.ng	
  a	
  map	
  of	
  H=K*x2y	
  into	
  the	
  LER	
  la1ce	
  
➤	
  Skew-­‐sext.	
  map:	
  
	
  	
  	
  	
  	
  ●	
  cause	
  loss	
  in	
  DA	
  and	
  life.me	
  (to	
  be	
  understood)

2. Lattice nonlin.: LER: DA and lifetime
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From	
  H.	
  Sugimoto



➤	
  Detuned	
  la1ce:	
  sler_1689_d4-­‐8/sher_5767_d4-­‐8

3. Lum. calculation: Detuned lattice
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From	
  Y.	
  Ohnishi



➤	
  Assume:	
  εx=1.75nm,	
  coupling	
  =	
  2%	
  
➤	
  Space-­‐charge	
  is	
  not	
  important	
  
➤	
  La1ce	
  nonlinearity	
  is	
  not	
  very	
  important	
  
➤	
  L=1⨉1034cm-­‐2s-­‐1	
  is	
  promising	
  
➤	
  L=10⨉1034cm-­‐2s-­‐1	
  is	
  possible	
  by	
  increasing	
  beam	
  currents?

3. Lum. calculation: Detuned lattice
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➤	
  Assume:	
  εx=1.75nm,	
  coupling	
  =	
  2%	
  
➤	
  Compare	
  with	
  the	
  case	
  of	
  simplified	
  IR	
  
➤	
  Solenoid	
  not	
  to	
  cause	
  lum.	
  loss

3. Lum. calculation: Detuned lattice
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➤	
  Assume:	
  εx=1.75nm,	
  coupling	
  =	
  1%	
  
➤	
  Space-­‐charge	
  is	
  not	
  important	
  at	
  low	
  currents	
  
➤	
  La1ce	
  nonlinearity	
  is	
  not	
  very	
  important	
  
➤	
  Decreasing	
  coupling	
  =>	
  Lum.	
  gain	
  but	
  beam-­‐beam	
  limit	
  
appears	
  at	
  lower	
  beam	
  currents

3. Lum. calculation: Detuned lattice
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4. Summary
➤	
  Lum.	
  calcula.on	
  with	
  simplified	
  IR	
  (LER)	
  
	
  	
  	
  	
  	
  ●	
  No	
  significant	
  lum.	
  loss	
  at	
  low	
  beam	
  currents	
  
	
  	
  	
  	
  	
  ●	
  Solenoid	
  is	
  likely	
  to	
  be	
  the	
  main	
  source	
  of	
  LN	
  
➤	
  Analysis	
  of	
  LN	
  in	
  LER	
  by	
  Y.	
  Zhang	
  and	
  relevant	
  
simula.ons	
  
	
  	
  	
  	
  	
  ●	
  Dominant	
  nonlinear	
  term:	
  skew-­‐sext.	
  K(x2y-­‐y3)	
  
	
  	
  	
  	
  	
  ●	
  This	
  term	
  not	
  to	
  appear	
  in	
  simplified	
  la1ce	
  
	
  	
  	
  	
  	
  ●	
  Lum.	
  can	
  be	
  par.ally	
  recovered	
  by	
  inser.ng	
  a	
  skew-­‐sext.	
  
map	
  into	
  the	
  la1ce	
  
	
  	
  	
  	
  	
  ●	
  But	
  the	
  skew-­‐sext.	
  map	
  does	
  not	
  improve	
  DA	
  and	
  life.me	
  
➤	
  Lum.	
  calcula.on	
  for	
  detuned	
  op.cs	
  
	
  	
  	
  	
  	
  ●	
  Space-­‐charge	
  and	
  LN	
  likely	
  not	
  to	
  cause	
  lum.	
  loss	
  
	
  	
  	
  	
  	
  ●	
  L=1⨉1034cm-­‐2s-­‐1	
  is	
  promising	
  
	
  	
  	
  	
  	
  ●	
  L=10⨉1034cm-­‐2s-­‐1	
  is	
  possible?


