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RTP	
  results	
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  a	
  couple	
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Compare	
  to	
  PREXI

• Pos diff	
  inj ~200-­‐300nm,	
  Pos diff	
  Hall~30-­‐100nm~60nm,	
  PREXI

~200-­‐300nm



Kargiantoulakis Thesis

~100nm• Qweak diff	
  =	
  (pos0-­‐pos1)/2	
  
• Prex diff	
  =pos0-­‐pos1
• Note:	
  laser	
  spot	
  size	
  on	
  cathode	
  was	
  0.5mm	
  for	
  run1,	
  1mm	
  for	
  run2
• Implies	
  4sigma	
  =	
  sqrt(2/ln2)	
  FWHM	
  =	
  1.7mm	
  for	
  2nd half	
  of	
  run,	
  
• Qweak run2	
  had	
  2X	
  smaller	
  laser	
  spot-­‐size	
  than	
  what	
  we	
  have	
  now

Compare	
  to	
  Qweak



PREX	
  checklist	
  – KD*P
• Reproduce	
  August	
  2017	
  laser	
  beam	
  configuration	
  &	
  PC	
  alignment,	
  	
  Dx,y <250nm	
  

• waist(2sigma):	
  wx=0.825mm,	
  wy=0.94mm	
  @PC
• divergences:	
  dw/dz x	
  0.51mrad,	
  y	
  0.66mrad	
  @PC
• cathode	
  4sigma	
  x	
  2.9mm,y	
  3.1mm	
  Vert,	
  steering	
  lens	
  2m,	
  eff.	
  throw	
  to	
  cathode	
  ~2.015m

• Steering	
  lens	
  change	
  to	
  reduce	
  spot-­‐size	
  to	
  that	
  of	
  Qweak run	
  #2	
  
• FHWM	
  1mm,	
  implies	
  1.7mm	
  4	
  sigma

PREX	
  checklist	
  -­‐ RTP
• Reproduce	
  August	
  2017	
  laser	
  beam	
  configuration	
  &	
  PC	
  alignment,	
  Dx,y <100nm
• Steering	
  lens	
  change	
  to	
  reduce	
  spot-­‐size	
  to	
  that	
  of	
  Qweak run	
  #2,	
  Dx,y <	
  50nm
• Stability	
  – Feedback	
  &	
  Tcontrol (in	
  progress)

MOLLER	
  checklist
• Helicity	
  Board	
  -­‐ Linesynch and	
  ‘trigint-­‐tet’	
  (30)	
  at	
  960Hz
• ADC	
  faster	
  (so	
  can	
  handle	
  2kHz),	
  Faster feedback	
  system	
  (so	
  can	
  handle	
  2kHz)
• Helicity	
  pickup	
  – ground	
  loops,	
  etc.	
  from	
  inj room	
  appear	
  to	
  contribute	
  ~20nm	
  to	
  some	
  bpm	
  
singnals.	
  REDUCE.

• Isolate	
  RTP	
  drive	
  system	
  GND	
  
• Reduce	
  spot-­‐size	
  asymmetries	
  by	
  further	
  2-­‐10X	
  	
  for	
  1-­‐5%	
  aperture	
  clipping	
  effects	
  on	
  Dx,y



Extras



Spot	
  Sizes	
  – history
August	
  2017	
  
• waist(2sigma):	
  wx=0.825mm,	
  wy=0.94mm	
  @PC
• divergences:	
  dw/dz x	
  0.51mrad,	
  y	
  0.66mrad	
  @PC
• cathode	
  4sigma	
  x2.9mm,y3.1mm	
  Vert,	
  steering	
  lens	
  2m,	
  eff.	
  throw	
  to	
  cathode	
  
~2.015m

PREX1	
  
• Pos diff	
  inj ~200-­‐300nm,	
  Pos diff	
  Hall~30-­‐100nm~60nm,	
  PREXI
Qweak run#2	
  
• Pos diff	
  inj ~100nm
• laser	
  spot	
  size	
  on	
  cathode	
  was	
  0.5mm	
  for	
  run1,	
  1mm	
  for	
  run2
• Implies	
  4sigma	
  =	
  sqrt(2/ln2)	
  FWHM	
  =	
  1.7mm	
  for	
  2nd half	
  of	
  run,	
  
• Qweak run2	
  had	
  2X	
  smaller	
  laser	
  spot-­‐size	
  than	
  what	
  we	
  have	
  now



Apertures	
  – Calculation	
  of	
  Impact	
  
• A	
  few	
  %	
  losses	
  typical
• Assume	
  1st few	
  inj bpms see	
  larger	
  spot	
  size	
  (σ=1mm)
• Gaussian	
  beam
• 5%	
  clip	
  	
  +	
  1um	
  pos diff	
  +	
  σ~1mm	
  =	
  54ppm	
  Aq created	
  by	
  aperture
• 10%	
  clip	
  	
  +	
  1um	
  pos diff	
  +	
  σ~1mm	
  =	
  94ppm	
  Aq created	
  by	
  aperture
• (1%	
  clip	
  +	
  2e-­‐4	
  Aσ +	
  σ~1mm	
  =	
  34nm	
  Dx created	
  by	
  aperture)	
  pure	
  gaussian
• 5%	
  clip	
  +	
  2e-­‐4	
  Aσ +	
  σ~1mm	
  =	
  76nm	
  Dx created	
  by	
  aperture
• 10%	
  clip	
  +	
  2e-­‐4	
  Aσ +	
  σ~1mm	
  =	
  92nm	
  Dx created	
  by	
  aperture
• Note:	
  Jay	
  says	
  2-­‐5%	
  is	
  realistic	
  ,	
  ref	
  pg 65	
  lab	
  book




