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IN 2018

e New CHARA alignment laser

 Computer controlled filter change in NIRO

 VEGA/CESAR

e MIRC upgrade to MIRCX

e Optical fiber test between telescope and lab by the ALOHA team
e JouFLU combiner not usable, waiting for upgrade

* New IR star imager and pupil camera on CLIMB table

PLANNED:

e CHARA reference camera upgrade > more sensitivity
 New delay line control

 New internal source IR and VIS by MIRCX and VEGA teams
MIRCX/MYSTIC

VEGA/SPICA

Recent Developments in the Lab GcmgaSﬁLh&gsny "% - l.@vatmre WER

C o 7 - N UNIVERSITY OF
o AR EXETER 2
i KYOTO UNIVERSITY

(&) © oomer )iy




IN THIS

e New CHARA alignment laser

PLANNED:
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 Computer controlled filter change in NIRO

* New IR star imager and pupil camera on CLIMB table
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NEW CHARA ALIGNMENT LASER

PROBLEMS WITH THE PLANNED TWO-COLOR FIBER LASER SETUP

e The green and the red paths would have required different alignment due to differential refraction through the system,
especially LABAO.

* Even though using fairly high powered fiber lasers within reasonable budget, there was no gain in brightness compared
to the former green diode laser setup.

e The wave-front was very rough out of the fiber + off-axis parabolic mirror arrangement.

e We proved since that there is no need to add complication by having a red laser too from the lab for AO setup.

SOLUTION: BRIGHTER GREEN DIODE LASER WITH THE OLD BEAM EXPANDER

e Choosing LASERGLOW >200 mW diode laser (replacing old 65 mW) the alignment beam can be
very bright and easy to use for any task.

* The spatially filtered expanded beam has a smooth flat wave-front.

ADDITIONAL BENEFIT
 The recently purchased green fiber laser is superior to what we had before for metrology
alignment.
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MOTORIZED NIRO FILTER WHEEL

Saves observing time:  one click on the GUI versus trip to the lab

| NiroFilter | &5

K BAND
The reference dial is firmly* attached to |
/ the actual wheel and synchronously _
= moves with the actual filter wheel CONTK
: : inside the dewar. e
. ] ] BAND
* Still do not touch the reference dial!
OPEN
Never try to turn the wheel REINIT
by hand while the motor is -
attached. mp—
QUIT

The server runs on the GPS computer; on restart it will reset the wheel to J BAND.
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IR STAR IMAGER AND PUPIL CAMERA
ON CLIMB TABLE

Set up on IR beam 4,
but CLIMB 2 could still be used.

y — Removable fold mirror on magnetic base

When the metrology laser is ON,

i) Il Y notch filter is necessary.
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IR STAR IMAGER AND PUPIL CAMERA
ON CLIMB TABLE

Airy disk ~ 3.5 px, at1600 nm
1 arc sec seeing =2 4.3 px

29 px < Pupilimage < 77 px, depending on pupil distance

IR Camera Spectral Profile

0.8
0.6
0.4 / InGaAs
Major Parts: .
e Xenics XEVA camera, borrowed from JouFLU 0
320 x 250 px, 30 um/pixel edge, InGaAs array 0.2 P 1700 nml
e =500 mm @1" plano-convex uncoated CaF, lens
e ESP translation stage with 100 mm travel CHARA IR/VIS split Metrology notch
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ON CLIMB TABLE
The Software:

e |RCAM is running on JouFLU computer
e GUI from command line: xenicsgtk IRCAM

[ IRCAM
MAIN
XEMICS data collection started.
| START CAM (| ZOOM UP (| STOP CAM (| MNEW BIAS |
| ZO0OM LEFT | 3(160,128) | ZO0OM RIGHT |

| Z00M IN ||ZGGM DOWN (| Z00M OUT (| ZERO BIAS |

[P
Exp (uS) 500000 || SAVE FITS ||moo

| CLEAR [| REOPEN || PING
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IR STAR IMAGER AND PUPIL CAMERA

Unbiased full size frame
showing the lab white light
returned by the small
corner cube from S2 table.

e Chosen number of frames may be saved in /ctrscrut/chara/data/YYYY_MM_DD_IRCAM_nnn fit
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IR STAR IMAGER AND PUPIL CAMERA
ON CLIMB TABLE

UPDATE ||CLOSEALL|| ALIGN: 7 || CONF

124 (| B4&5 || B5&6 | Bb&1 CHECK B3&4

e - = Laser WL Ref
. . e ing: eopen It H H
Unbiased full size frame B1 B2 g Focusingis done by
showing the image - IR Camerd _ B4 B5 e MOVINg the ESP stage
of the lab white light — — — co-nnected to BC3 at FTS
axis.
returned by the small — S— —
corner cube from S2 - - —
ta b I €. S2WFS W2WFS E2WF!
Exp = 30000 pis Best focus found here.
M PING REOPEM QUIT
(RCAM focused to
infinity.
0.20 vel 0.0000
08 Jacc | | - 05/ Pupil images are at
o 000 K ase0a  SMaller numbers, move
bt B (USB Level 2) (1b21:8634) H H H 1
(Screen shot was taken using the test HOME 200.0 || acc =l 10 In negatlve dlreCtlon to
version of the software.) s (213.083313fps) find.
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IR STAR IMAGER AND PUPIL CAMERA
ON CLIMB TABLE

UPDATE ||CLOSEALL|| ALIGN: 7 || CONF

124 (| B4&5 || B5&6 | Bb&1 CHECK B3&4

= - Qui Laser WL Ref
. . e ing: eopen It . .
Unbiased full size frame B1 B2 B3 FOCU.S'”g is done by
showing the image - IR Camerd _ B4 B5 e MOVINg the ESP stage
of the lab white light - — — co-n nected to BC3 at FTS
returned by the small — _— XIS
corner cube from S2 - - —
ta b I €. S2WFS W2WFS E2WF!
Exp = 30000 ps Best focus found here.
M PING REOPEM QUIT
(RCAM focused to
infinity.
0.20 vel 0.0000
HOME | 08 Jace || - 05/ Pupil images are at
cEmE . . ase0a  SMaller numbers, move
t B (USB Level 2) (X2 . . . .
(Screen shot was taken using the test HOME 200.0 || acc =l 10 In negatlve dlreCtlon to
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version of the software.) 5 (213.083313Fps) find
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ON CLIMB TAB

IR STAR IMAGER AND PUPIL CAMERA

E

Lab white light source in focus, Exp= 30 ms Alpha Hya (H=-1.06) at same focus, Exp= 500 ms

b IR Camera — =

IRCAM X

~ 3 pixels across
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Star in focus, dancing in bad seeing.
Zoom level =1 (Is that the full screen?)
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IR STAR IMAGER AND PUPIL CAMERA
ON CLIMB TABLE

In focus, Alpha Hya H=-1.06, Exp= 500 ms pupil image,
bad seeing 03/14/2019 Zoom level =5 through pop 5, expected ~ 30 pixels

IRCAM X IRCAM X
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