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Highlight	  (2012)	  	

2012	  Sep	  
TU	  Trouble	  happened.	  
ü  Limited	  instrument	  choice	  (~Dec)	  	  

2012	  Aug	  
HSC	  commissioning	  starts.	  
ü  Further	  tes,ng	  scheduled.	  
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K3DII	  
SCExAO	  

HSC	  

Almost	  Completed	  	  
Recovery	  from	  Glycol	  Incident	  

Ø  Cs	  ADC	  s,ll	  to	  be	  installed	  
Ø M1-‐recoa,ng	  should	  recover	  	  

the	  full	  capabili,es	  
for	  all	  the	  instrument..	  



Suprime-‐Cam	  	  
(recovery	  from	  glycol	  incident)	

Disassembling Suprime-Cam 
(2011/7/15) 

Preparation for observation 
(2012/7/11) 
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2012/4	  	  Filter	  exchanger	  and	  shuQer	  is	  repaired	  
2012/4/27	  	  Re-‐assembly	  of	  all	  parts	  
2012/6/18	  	  Transfer	  to	  the	  summit	  
2012/7/15	  	  Restart	  open	  use	  observa,on	  



Suprime-‐Cam	  	  
(Current	  Limita,on)	
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Unstability	  of	  the	  filter	  exchanger	  system	  
When	  we	  exchange	  filters,	  

ü  the	  filter	  some,mes	  stacks.	  	  
ü  the	  barcode	  of	  filter	  some,mes	  is	  not	  acknowledged.	  	  

	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  Now	  inves,ga,ng	  about	  these	  problems.	  
	  

Remote	  observa8on	  will	  be	  restarted	  	  
a:er	  confirma8on	  of	  the	  stability	  of	  the	  filter	  exchanger.	  



FOCAS	  	  
(recovery	  from	  glycol	  incident)	
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Sep.	  2012	  :	  transport	  to	  the	  summit	  
Oct.-‐Nov.	  2012	  :	  test/open-‐use	  observa,ons	  with	  IRM2	  
Dec.	  2012	  :	  test/open-‐use	  observa,ons	  with	  CsOpt	  

M15	  (IRM2,	  R-‐band,	  seeing	  0”.55)	



FOCAS	  	  
(recovery	  from	  glycol	  incident)	
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System	  efficiency	  with	  300B/R	  grism	 MOS	  observa,on	  of	  Mrk	  6	  field	

Test	  observa8ons	  have	  been	  mostly	  successful	  
ü  similar	  imaging/spectroscopic	  performance	  as	  before	  
ü mul,-‐object	  spectroscopy	  
ü  polarimetry	



Atmospheric	  Dispersion	  Corrector	  for	  Cs.	  
–  currently	  under	  repair	  
–  not	  available	  for	  S12B/S13A	  
–  will	  be	  installed	  in	  Aug.	  2013	  

FOCAS	  observa,on	  with	  IRM2	  
–  ready	  for	  opera,on	  including	  MOS	  observa,on	  
–  but	  with	  several	  drawbacks	  compared	  to	  CsOpt	  

•  higher	  background	  (20-‐30%)	  
–  due	  to	  stray	  light	  from	  the	  side	  of	  IRM2	  

•  Fresnel	  diffrac,on	  (see	  poster	  by	  Tanaka-‐san)	  
–  similar	  reason	  as	  above	  
– when	  there	  is	  a	  bright	  star(s)	  at	  ~1.25	  degree	  from	  the	  FoV	  

•  non-‐uniform	  sky-‐background	  and	  domeflat	  
•  Atmospheric	  Dispersion	  Corrector	  cannot	  be	  used	  with	  IRM2	  

FOCAS	  	  
(Current	  Limita,ons)	
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FMOS	  (Status	  and	  Plan)	
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Full	  Func,on	  (IRS1	  &	  2	  w/LR	  &	  HR)	  available	  
ü  Several	  nights	  only	  with	  one	  spectrograph	  due	  to	  

warmup	  of	  another	  spectrograph	  (failures	  of	  watching	  
chillers).	  

ü Replacement	  of	  IRS1	  OH	  mask	  mirror	  (2012	  summer)	  
ü  IRS1	  J-‐band	  mask	  mirror	  to	  be	  adjusted	  by	  ~0.52	  mm	  
ü New	  Spine-‐to-‐Object	  sohware	  was	  released	  (2012	  Dec)	  
	  
	  	  	  	  	  	  	  	  	  	  	  Dr.	  Josh	  Walawender	  	  
	  	  	  	  	  	  	  (for	  instrument	  maintenance)	  



MOIRCS	  (Troubles)	
Turret	  Troubles	  happened	  (again)	  in	  Sep	  2012…	  
	  
	  
	  
	  
	  
	  
	  
	  	  	  	  	  	  	  	  	  Fixing	  work	  planned	  in	  Feb-‐Mar	  2013.	

Date	 Obs	 Events	

Sep	  29,2012	 S12B026	 	  Trouble	  Happened.	  Channel-‐1	  Turret	  got	  stuck.	

Sep	  30	  –	  Oct	  
1	

S12B026,	  
S12B008	

Ch2-‐only	  opera,on.	

Oct	  2	 S12B008	 We	  succeeded	  to	  put	  ch1	  to	  HK500	  posi,on.	  Decided	  
not	  to	  move	  further.	

Oct-‐Dec	 Ch1	  has	  been	  used	  only	  for	  HK500	  spectroscopy.	  

Jan	  4,	  2013	 S12B-‐036	 Channel-‐2	  Turret	  Trouble	  has	  happened.	  A	  night	  loss.	

Jan	  7~	 Troubleshoo,ng	  is	  ongoing.	  T5	  turret	  has	  difficulty	  in	  
moving	  counterclockwise,	  resul,ng	  in	  the	  loss	  of	  
current	  posi,on.	  For	  clockwise	  move	  it	  is	  okay	  for	  
now.	
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MOIRCS	  (New	  capabili,es)	
New	  features	  available	  for	  Service	  Mode	  (S13A~)	  
•  NB	  filters	  &	  More	  flexible	  opera,on	  (such	  as	  Sky	  Nodding)	  	  

New	  Filters/Grisms	  available	  for	  Open	  Use(*1).	  
•  Three	  new	  narrowband	  filters	  (NB2315,	  NB2071,	  NB1657)	  	  
•  Two	  VPH	  grisms	  (Y	  and	  K:	  R~3000)	  
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*1:	  Special	  Thanks	  to	  	  
	  	  	  	  	  	  	  Dr.	  T.	  Kodama	  (NBs),	  	  
	  	  	  	  	  	  	  Dr.	  K.	  Shimasaku,	  and	  	  
	  	  	  	  	  	  	  Dr.	  T.	  Yamada	  (VPH)	  for	  

providing	  with	  the	  carry-‐in	  
filters	  and	  grisms.	



HDS	  	  (Upgrades)	

⇒  Please see Tajitsu+2012 (PASJ, 64,77)  
for #1 and #2 performance..	

ü  R=150,000	  will	  be	  achieved	  	  
w/	  0”.2	  x	  3	  slits	  

ü  2	  ,mes	  higher	  efficiency!	  
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Image	  Slicer	  #3	   Mul,-‐object	  (fiber)	  Unit	  
by	  W.	  Aoki-‐san+	  Grant-‐in-‐Aid	  

ü Up	  to	  4	  Units	  



IRCS	  (overhaul	  and	  new	  capabili,es)	  
Period:	  2013	  Jun	  to	  Aug	  (overrapped	  by	  M1-‐recoa,ng)	  

Ø  First	  ,me	  opening	  up	  the	  dewar	  aher	  moving	  on	  NsIR	  (2005	  Dec)	  

Ø  Extensive	  check	  will	  be	  conducted..	  
New	  modes	  will	  be	  installed	  	  

ü  Two	  NBFs	  (1.551um,	  2.323um)	  and	  one	  BBF	  (Y-‐band)	  
ü  Replacing	  JH	  Low-‐res	  grism	  -‐>	  zJH	  Low-‐res	  grism	  
ü  Polariza,on	  func,on	  (Wollaston	  prism)	  

ü  Three	  NBFs	  for	  order-‐sort	  in	  Echelle	  	  
(1.085um,	  1.256um,	  and	  1.650um)	  

Measured	  emissivity	  and	  throughput	  of	  AO188	  (2012	  Nov)	  	  
for	  evalua,ng	  value	  of	  “IRCS	  direct”	  mode	  
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AO188	  (status)	
AO188	  (NGS	  &	  LGS)	  Fully	  Commissioned	  

ü Stably	  operated	  with	  IRCS	  and	  HiCIAO	  (incl.	  w/LGS)	  
ü Combina,on	  tested	  w/	  SCExAO	  and	  K3DII	  

Refining	  Opera,on	  

ü  Summarize	  AO	  status	  
(such	  as	  loop	  parameters)	  

ü  Refresh	  status	  in	  about	  10	  Hz	  
ü  Easy	  to	  recognize	  temporal	  

change	  in	  AO	  performance	  
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AO188	  (opera,on	  refinement)	

Improved	  procedures	  for	  LGS	  ini,al	  calibra,on	  
(laser	  beam	  ,lt	  and	  collima,on	  alignment)	  
ü  Previously	  large	  overhead	  (>	  30min)	  	  

depending	  on	  the	  skill	  of	  the	  operator.	  	  

ü  New	  procedures:	  less	  overhead	  (~15min)	  fully	  automated.	  	  
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Figure 1. (Left) Pupil image of the Rayleigh scattered light while scanning the L1x stage. Upper panels show the pupil
image taken with the pupil camera, while lower panels show that taken with the 188 lenslet arrays. Left and middle
panels show the Rayleigh scattered image taken at (∆L1x, ∆L1y) =(+500, -500) and (+500, +500), respectively. We
determine the L1x center (aligned) position by scanning the L1x position and finding the position where ∆θ(= θ2 − θ1) is
180.0 degrees. Right panels show the pupil image when the laser beam tilt is aligned to the telescope sight line. (Right)
L1x stage position vs. ∆θ plot used for finding the L1x center position.

2.1.1 Beam alignment

To adjust the laser beam tilt, we are using Rayleigh scattered light leaked from the shadow of the telescope
secondary mirror. The leak of the Rayleigh scattered light can be seen in the pupil image obtained with a
pupil camera or 188 lenslet array illumination detected by avalanche photodiodes (APDs) both installed in the
HOWFS (see Figure 1). If the laser bam tilt is aligned to the telescope sight line, the Rayleigh scattered light
is hidden by the telescope secondary mirror and is not seen in the pupil image. On the other hand, if the laser
beam tilt is not aligned, the Rayleigh scattered light is leaked from the shadow of the secondary mirror and can
be detected in the pupil image. To measure the tilt of the laser beam and find the center (or aligned) positions
of the L1x and L1y stages, we perform the following procedures.

1. Move L1x and L1y stages to their expected center positions to roughly align the beam tilt.

2. Scan L1x around the center position by moving the L1x stage in 100 step intervals, which corresponds to
about 0.2 mm in the L1x stage shift and about 20 arcsec in the laser beam tilt on the sky. The L1x scan
is performed in the range ±500 steps (±1mm in the stage position, ±100arcsec in the beam tilt) from the
center position.

3. At each L1x position, move L1y stage by ±500 steps from the center and measure the angle of the Rayleigh
scattered light in the pupil image (Figure 1 left).

4. Calculate the difference of the angles (∆θ) measured at the positions of ∆L1y= ±500 steps.

5. Plot ∆θ as a function of the L1x stage position (Figure 1 right). If the laser beam tilt in the L1x direction
is aligned to the telescope sight line, ∆θ should be 180 degrees. The L1x center position can be found by
using the L1x vs. ∆θ plot.

6. Repeat the same procedures for L1y.

The misalignment between the laser beam and telescope sight line is happen when the telescope azimuth or
elevation is moved from the positions where the beam tilt alignment is performed. This misalignment is due to
the flexure of the LLT in the telescope elevation direction and/or unflatness of the telescope azimuth rail. We

LGS	  beam	  alignment	  procedure	  	  

Hiroshi	  TERADA	  @	  Subaru	  Telescope	  Subaru	  2012UM	  



Tested	  NsOpt	  and	  CsOpt	  M2	  availability	  for	  
Ø  avoiding	  stray	  light	  due	  to	  the	  diffrac,on	  by	  the	  edge	  of	  IR	  M2.	  

	  (see	  M.	  Tanaka+	  Poster)	  

Ø  enabling	  more	  flexible	  scheduling	  by	  reducing	  the	  number	  of	  M2	  exchange.	  

NsOpt	  M2	  available	  	  
ü  No	  degrada,on	  found	  for	  throughput	  and	  emissivity	  at	  0.4	  –	  5.3	  micron	  
ü  Note	  that	  plate	  scale	  becomes	  about	  5%	  larger	  	  

	  

AO188	  (flexible	  opera,ons)	

Throughput�
Throughput&with&IRM2&and&NsOptM2&are&compared&by&observing&NIR&faint3standard&stars&
and&esQmaQng&a&zero&magnitude&that&corresponds&to&1&ADU/sec&in&each&observing&band.&�

Surprisingly,&throughput&with&
NsOptM2&is&almost&same&with&or&
even&beYer&than&that&with&IRM2.&&

Emissivity�
Difference&in&emissivity&in&thermal&band&(K’,&L’,&M’)&is&esQmated&by&measuring&the&background&&
level&in&each&exposure&frame.&&Background&level&is&almost&same&between&IRM2&and&NsOptM2.&
This&can&be&explained&by&the&fact&that&dominant&source&of&background&is&radiaQon&from&warm&
AO&opQcs.�
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CsOpt	  M2	  (currently)	  not	  available	  	  
due	  to	  limita,ons	  in	  the	  secondary	  control	  unit.	  	  



Summary	
Recovery	  from	  the	  Glycol	  Incident	  

Suprime-‐Cam:	  Successfully	  done!	  
FOCAS:	  Successfully	  done!,	  but	  s,ll	  ADC	  to	  be	  installed.	  
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MOIRCS	  
•  Channel-‐1	  trouble	  (and	  Channel-‐2	  concern)	  
•  New	  NBFs	  &	  VPH-‐grisms,	  and	  New	  mode	  open	  for	  Service	  obs.	  

HDS:	  Image-‐slicer	  and	  Mul,-‐object	  fiber	  upgrades	  
IRCS:	  Overhaul	  (2013	  Summer)	  and	  new	  func,ons	  to	  be	  introdued.	  
AO188:	  Fully	  commissioned	  and	  Opera,on	  refinements	  
FMOS:	  IRS1	  OH	  mask	  mirror	  to	  be	  adjusted.	  
COMICS:	  Clearer	  background	  subtrac,on	  expected	  	  

aher	  M1-‐recoa,ng	  in	  2013	  Summer	  


