Using the CHARA Alisnment Laser
by Judit Sturroann
Lpml 25, 200%

The CHABRL alignonent laser has multiple purposes.

Cne parpose 15 to venfsy the ahoyanent of the bearn tram from a telescope to the bearn
corbiner in use. Users can make small adjustments to the aligrenent of certain optical
elernents of the CHARA bearm delivery systern using the ahgnrnent laser. This 15 done

hefore ohservation starts. [ 1. ]

Dharing observations the aligrenent laser serves as the indicator where the star should be
i the acquisition field m order to get a lock on the tipfilt systern. [Mot descrbed in this
docurnent ]

When reversed with retro reflectors, the aligranent laser, often combined with the whate
light sonrce (WL, 18 also used to aligh beam combiners. This should be done daytime. [
2]

The alignraent laser, 17 W Hele, 15 located i the Bearn Corbining Laboratory on
the “Sources™ table along with WL. The aligronent beata canbe rgected into tao beam
posttions at a time though the CHARL VIS beam combiner, CHAFS VIS beam
corbiner 15 also the reference for phasing up all bearn cornbiners linked to the Array.

511 5T0Is shown here can be called frorm the menu on the “ohserve™ screen on any
CHABS cormputer in the control side, including all laptops i the lab. The other option
15 nzing one of the HMokia palr computers, on that sou have to call the GUIs from a
corunand line logged m as “observe™.



1. How to verify/adjusi the alignment of the beam irain

The laser bear dive ction 15 the reverse of the direction of the starhght, so
checkpoints are checked frorn the laser to the telescopes.

=The laser 15 always on. I[f niot, report to CHARL staft,
sIyTake sure MO 15 selected on the laser filter wheel
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=Ivlake sure no beatn sarapler 1s on Beam é.
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*Check Bearn 6 on the Far Target on the East telescopes table

You have to go behind this target and look on the other side to check the
spot. There 15 a laptop there to use for adjustinents, if necessary,



= Change the Ins size to create an easy pattern to use for alignment. The laser spot
15 a diffraction pattern norally defined by the man Iris.
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The first button allows ywou to select Bé.
When B 15 selected bt WIOVE, this pops 1o a new
window, which allows o to mowve the beam.

Cornrnand hne: xpicol

*This 15 an optional check, ravely shows the need for adjustrnent.

Insert the target on the IR table.
Check Bearn & on the target. Use the Ins control again for easiest spot. IF

adjustrnent 15 necessary dial #2 “Las™ on the pico motor controller on the top of

VIS5 table, and use the hand paddle attached to 1t When done, reraove the target and
chial #1 again on the controller!

If wou do argy adjustment here, yom have to repeat BA adjustroient on the Far Target.



=Select the pair of bearns that spon weant to align.

If this 15 different from 5&6, move VIS Beams to the selected pair. (See above )

Cpen the shutters in your beams.
Ivlake sure that no Beam Sampler is set on your beams. (See above )

*Check your bears one by one on the target, adjust if necessary using Picol controller.

Ilake sure ywou select the comect optics to move. For example of VIS Beamns 3&4 vras
selected, to move beam 3 wou have to select 3&4-5 on Picol . (See above )

=Send the Bearn Saraplers of wour telescopes to ywour chosen bearn postions.

*Checkfadjast the alisrment of the dichroie.

There are stops i front of each
Beam Feducing Telescope (BET)
secondary rrror for a target. The
targets are labeled for each
telescope. Insert the target and
adjust the dichroic nsing Picol
controller. It 15 located under the W
table.

Dial up oy dicheoie (for e
Eldich) on the controller, and nuse
the hand paddle. Or use the
handheld Molkia, command xpical,
and select your dichroie there.
Choose a mce diffraction pattern for
accuracy by adjusting the Irs!




*Check the aligrenent of the BRT.

Ivlake sure that the cart s all the way m the back, at the back hirt switch.

Place the rail target on the rail near : :
Hie hotne sensor et tha Frant Check the backside of the rail target.

Thas rarely happens, nt if the laser spot corung back frorn the cart 15 not centered,
that 15 oft'bey rnore than 2 e, ask for help. (Judit, or a CHAB S merober on duty)
When the laser spot looks good here, 2o on to the next step.

= Checkfalign BI10 rarror

Ivlake sure that the wacuum pipe s at a low pressure, below 10 torr. Cpen the
penscope cover. (3o to a control side coraputer and brng up the telescope GUIL

Using the GUI turn onthe TV, select W10 ahgrerent. You should see the laser bearn
at the telescope on the TV,

If the center of the diffraction pattemn
15 not as well defined as mn thos
picture, adjust the ms.

Using Picod controller, select yrour
telescope’s W10, In thas exaraple
E1NI10, and mmoeee the D10 ronror to
center the laser spot onthe black dot

L fter that, this line is ready for observatior, and the laser can be used to guide
acopusition during the raght. If star acopusition and locking on tipstilt barrs out
to be troublesorme, CHABS staft will deal with the problem.



2. How to use the alignmeni laser for aligning heam comhiners

*Followr the presnous procedure [ 1] up to *Checkiadjust the ahenment of the
dichroics’. When this 1z done,

*place the small retro reflector
desiznated to the telescope to be nzed on
its kinematic base.

i These small cormer cubes are for
alienruent only, they are not good for
phasing up bearn comb iners. That
procedure 15 described elsewhere.)

From this pomt detatled procedures are different for different bearm cormbiners.

*Place the designated tarset to its place for the bearn corabiner to be aligned.

If wrom are on the VIS side,

rrake necessary adjustieents i wour setup.

If wou are ahgrang a beam combiner on the TR side,

scheckladjust the IR muror of the telescope, wlach 15 on the beam to be aligned
using Picod controller. For exaraple, of wou are ahgrang IR bearn 5 to CLASSIC,
and 51 i onhearn 3, select 51IE. on PicoZ.

=Ilake adjustinents, if necessary i your setup.



