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UVa Results	  – Reducing	  Spot-‐size	  Helps

• wpc=	  1.35mmX,1.46mmY,	  wqpd=1.43mmX,1.58mmY	  
– 4θ terms	  ~	  1.3-‐1.5umX,	  0.76-‐1.1umY

• wpc~0.324mmX,0.341mmY,wqpd=	  0.886mmX,0.891mmY	  ~ 7x
– 4θ terms	  (NOT	  realigned)	  ~	  2.2-‐3.1umX,	  2.5-‐4.3umY	  
– 4θ terms(aligned)	  ~	  0.29-‐0.27umX,0.24um-‐0.09umY	  	  ~	  5.2x

• wpc=	  0.324mmX,0.341mmY,wqpd=	  2.06mmX,1.907mmY	  ~	  3x
– 4θ terms	  ~	  0.47-‐0.54umX,0.33-‐0.36umY	  ~	  2.7x
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Layout	  (Conceptual)
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• May	  have	  Upstream	  Lens	  before	  or	  after	  combiner	  
(either	  affecting	  all	  Halls	  or	  affecting	  only	  Hall	  A)

• Upstream	  lens	  permanently	  installed
• May	  keep	  downstream	  lens	  installed	  or	  not	  
(20%	  spot	  size	  difference	  on	  cathode)



Resources	  Needed
• 2	  f=1m	  lenses	  (we	  have	  2	  at	  UVa,	  but	  for	  permanent	  Jlab installation,	  so	  

maybe	  order	  lenses	  for	  the	  week	  after	  next)
• 2	  4-‐axis	  lens	  mounts	  (pitch,yaw,	  X,Y)
• Control	  over	  the	  helicity	  board
• 3-‐5mW	  of	  Hall	  A	  laser	  for	  alignment	  (CW	  or	  pulsed,	  either	  is	  fine)
• HallA Electron	  beam	  >20uA	  (70uA	  is	  good)	  going	  up	  to	  at	  least	  FC1
• (Conditions	  of	  injector	  beamline	  should	  be	  as	  if	  accelerator	  were	  going	  to	  

run	  70uA	  of	  1GeV	  beam,	  or	  150uA	  of	  2GeV	  beam)

• Walk-‐through	  of	  injector	  laser	  for	  Amali (M)
• Someone	  in	  control	  room	  who	  can	  change	  beam	  current,	  turn	  on/off	  

autogaining on	  bpms (M	  morn.,	  T	  even.,	  W	  morn.,	  W	  even.,	  Th morn.,	  Fri	  
morn.)

• Electron	  beam	  (M	  morn,	  M	  aft.,	  T	  even.,	  W,	  Th 3x,	  F)
• Access	  to	  injector	  laser	  room	  (M	  even.,	  T,	  W	  aft.,Th 3x,	  F	  morn.)
• Someone	  who	  can	  get	  the	  laser	  to	  give	  us	  3-‐5mW	  of	  Hall	  A	  laser	  beam(M	  

even.,	  T,	  W	  aft.,Th 3x,	  F	  morn.)
• Someone	  who	  can	  help	  us	  rotate	  the	  photocathode	  Angle	  (Th 3x,	  F	  morn)



3	  scenarios	  (Injector	  Table)

1. Now:	  wpc=1.9mm,	  wc=1.1mm
2. Upstream	  1m	  lens	  (z=-‐1.29m):	  wpc=0.53mm,	  wc=0.85mm	  
3. Up+Downstream(z=0.81)	  1m	  lenses:	  wpc=0.53,	  wc=1.1mm
4. A	  1m	  lens	  0.2m	  after	  the	  Pockels cell,	  would	  keep	  the	  wpc the	  

same=1.9mm	  and	  enlarge	   the	  wc from	  1.1mm	  to	  2.05mm	  (so	  
4sigma~4mm).

Scenario	  #2	  has	  a	  ~20%	  spot	  size	  reduction	  on	  the	  cathode
Scenario	  #3	  goes	  through	  a	  focus	  after	  the	  vacuum	  window



New	  Plan
• Today	  – Setup	  QPD,	  PC	  alignment	  check	  with	  laser	  and	  qpd,	  PC	  

realignment	  if	  necessary,	  RHWP	  scans	  (#1)	  if	  there’s	  time
• Monday	  	  -‐ benchmarking,	  bpm/bcm calibration,	  RHWP	  scans	  (#1),	  

+MOVE	  BEAM	  POS	  sON CATHODE+extraRHWP	  scans	  (#1b)
• Day2	  -‐ camera	  measurements,	  lens	  alignment,	  PC	  realignment,	  

maybe	  RHWP	  scans(#2)
• Day3	  – bpm/bcmcalibration,	  RHWP	  scans(#2),	  downstream	  lens	  

insertion,	  camera	  measurements,	  bpm/bcmcalibration,	  RHWP	  
scans(#3)	  +	  (ds	  lens	  position	  change	  +	  extra	  RHWP	  scan	  if	  time	  #4s)

• Day4	  -‐ Photocathode	  rotation,	  bpm/bcm calibration,	  RHWP	  scan	  
(repeat	  3X)

• Day5	  – Final	  photocathode	  angle	  selection,	  bpm/bcmcalibration,	  
RHWP	  scan	  (final),	  



wpc=	  1.35mmX,1.46mmY,wqpd=1.43mmX,1.58mmY	  

4θ terms	  
1.3um(IHWPout)/1.5um(IHWPin)X,	  0.76um(IHWPout)/1.1um(IHWPin)Y



wpcx<=0.324mmX,0.341mmY	  wqpdx~0.886mmX,~0.891mmY
PC	  NOT	  realigned,	  angle=(1mrad	  yaw,6mrad	  pitch)

4θ terms	  
2.2um(IHWPout)/3.1um(IHWPin)X,	  2.5um(IHWPout)/4.3um(IHWPin)Y



wpcx<=0.324mmX,0.341mmY	  wqpdx~0.886mmX,~0.891mmY
PC	  realigned,	  angle	  =	  (-‐0.3mrad	  yaw,	  5.5mrad	  pitch)

4θ terms	  
0.29um(IHWPout)/0.27um(IHWPin)X,	  0.24um(IHWPout)/0.09um(IHWPin)Y



4θ terms	  
0.47um(IHWPout)/0.54um(IHWPin)X,	  0.33um(IHWPout)/0.36um(IHWPin)Y

wpcx<=0.324mmX,0.341mmY	  wqpdx~2.06mmX,~1.907mmY
PC	  realigned,	  angle	  =	  (-‐0.3mrad	  yaw,	  5.5mrad	  pitch)


