Quick introduction to the EXPRES data-taking GUI
(version 2025 Dec 05 — D. Fischer)
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Figure 1. EXPRES data-taking GUI and observing scripts. Find each of the following information states: status of EXPRES
("Integrating"), Target, LMST, Exposure time/Max Exp time, Position of calibration injection mirror, Estimated remaining time on
this exposure.

Locate the 3 drop-down menus (Settings, Instrument, Observing Scripts) in the GUI (Figure 1).
Hovering over the menu name or horizontal lines (“hamburger”) on the GUI will open new
menus. The large left frame contains information about the loaded target package: the target
name, the exposure time (maximum exposure time is 1200s for PRV observations to limit
spectral smearing from Earth rotation), the number of desired exposures. The filename
(250102.1069) The observation in Figure 1 was loaded as “package 14” from the script (scroll
down on the GUI) and includes setups for optional calibrations (LFC and Thar). Immediately
below this frame is the “holding area” for the next target (here, HD50554). The large right frame
is a plot of cumulative counts with an estimate for S/N, the actual counts / target counts, and
the counts per second (CPS — a good indicator of clouds and seeing conditions.)

There are four tabs for four different observing scripts (e.g., “100 Earths 2024”) at the bottom of
Figure 1. Observers can toggle between these lists to interleave observations from different
programs (time-sharing).
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Drop-down Menus

The Instrument menu (Figure 2) allows the observer to set up and

configure EXPRES.

Status monitor — open new window with summary of
instrument status (start of night)

Hand Paddle — opens new window for moving stars onto fiber
(start of night)

Environmental Cover — should be left open for routine
observations

Cal injection mirror — must move this 45-degree mirror in place
to inject light from ThAr or LFC into the fiber

ADC — atmospheric dispersion compensator — at start of night
home this (takes a few minutes) then turn on

Extended Flat Controls — no longer in use

Fiber Agitator — should automatically start during exposures.
Only need this if the server for the fiber agitator goes down.

Status Monitor
Hand Paddle
Environmental Cover
=C
= Te
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Cal Injection Mirror
“0 abc

Extended Flat Controls
Fiber Agitator

Focus Motor Controls

LFC Controls

Log Out

Figure 2. EXPRES instrument
drop-down menu

Focus Motor controls — allows moving the camera optics inside the spectrograph. Not

normally changed.
LFC Controls — turn the LFC on and off

To take a ThAr calibration, the observer would hover the mouse over “Instrument” to open the
menu, then hover over “Cal Injection Mirror” and slide to “Move CIM In”. Then, the ThAr light
would be directed to the fiber and a ThAr exposure can be obtained.

The Log Sheet: Hovering over the 3 horizontal bars next to “Observing Script” opens a pop-up
that allows the observer to open the automatically populated logsheet in a new browser

window.

Settings: Here, addition functions (not frequently used) can be accessed:

2025-12-05

Names of additional observer can be added.

Auto slew can be toggled on or off (prevents slewing the telescope during set up if

another observer is working and we are waiting for our time to start).

The exposure meter can be turned on or off and conditions for auto-termination can be

set.

The list of motors to monitor on the Status page can be modified.
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Observing scripts

Observing Scripts =

zhang_2025a_20250101 Polanski2025A B-Stars 100 Earths [u] 100 Earths 2024

v. 3, Updated: 2024-12-31 22:19:57

Actions Package Name Location (RA/Dec) Airmass

BON Calibrations ThAr i 15 3
ALL_CAL 00 00 00.00-00 00 00.00 1 science | 1 1 Infinity &

i3 | El 3651 00 39 22.09+21 15 04.90 5.88 | Science : 1200 1 Infinity 43

ta H 4628 0048 22.53+05 17 00.20 574 | Science | 1200 1 Infinity 3
Actions

5 ) 9407 0134 33.88+68 56 52.3 6.54 | Science 1200 1 2.03 ¢
# Object Name Location (RA/Dec) VMag Type SNR Time #Exp C
5.01 9407 0134 33.88+68 56 52.3 6.54 | Science 250 720000 1200 1 | vmag=6.54 1200/1200 2x 720K GéV p0
5.02 LFC Calibration 350 2500000 15 1 Every 20-30 minutes for PRV
5.03 ThAr ThAr 300 1050000 30 1 | Once every hour during PRV observing
: 6 10476 014229.95+2016 12.5 5.24  Science 1200 1 824 P
g ‘ i _

Figure 3. Screen shot of the top of the 100 Earths observing script. Clicking to the left of an entry number (here, #5) opens a sub-
box with additional details about the target. The two location pins in this sub-box (line 5.01) will open a finder chart. There is
also information about the package (target star, calibrations). EXPRES has an exposure meter that automatically terminates an
exposure when the desired SNR is reached — that target SNR is listed in the sub-box (here, SNR = 250).

Clicking on the “send” button (blue paper plane) will send the package to the holding area in the
top part of the GUI where it will be listed under the left frame as “Next”. Clicking on the “send”

button for a star in the holding area will slew the telescope to that target.

The star that is currently being observed is highlighted in blue on the observing script and the
star that has been sent to the holding area is highlighted in yellow (Figure 4). Note that the last
column on the script shows a continuously updated hour angle to help the observer select stars
that are accessible with the telescope.

12 32147 0500 49.00-05 45 13.2 6.21 | Science 1200 1 208 $
14 n 38858 05 48 34.90-04 05 38.7 5.97 | Science 1200 1 163 P
15 50692 06 55 18.69+25 22 32.3 5.75 | Science 1200 1 106 P
16 52711 07 03 30.35+29 20 20.7 5.95 | Science 1200 1 106 P
| 17 55575 07 1550.11+447 14255 5.6 Science 1200 1 105 P
18 . 71148 ‘ 08 27 36.80+45 39 13.8 6.3 | Science 1200 1 102 @
19 75732 08 52 36.13+28 19 53.0 5.95 | Science 1200 1 102 Q

Figure 4. Currently observed stars are highlighted in blue. Packages in the holding area are highlighted in yellow.
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Guider and Acquisition GUI
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Figure 5. Guiding and Acquisition GUI. The main window shows an image of the star falling on a triangular "hole" - a track that

holds the optical fiber. The cross-hairs can be moved (top menu bar — “Advanced” “Fiber Position” and click on location) but the

maximum counts per second are highest when the cross-hairs are at the lower corner of the triangle, perhaps because the fiber
is slightly tilted. The graph below the image (red and yellow lines) shows the x and y fast tip tilt mirror positions.

The guide camera observes the end of a wedged track in the polished mirror that holds the bare
end of the optical fiber. This fiber-holder appears as the triangular shadow in the image in

Figure 5. It is important to understand this system since it is possible to crash the Fast Tip/Tilt

(FTT) if care is not taken. The following key points should be studied and understood before
operating the FTT:

1. Settings: The observer can set the Exp Time, the camera detector gain, and the window
size for the FTT. All of these are important for optimal operation of the FTT and these
settings are correlated. A short exposure time (0.007 sec) allows for the fastest
corrections, but this only works if the seeing is decent and the dimensions of the camera
detector have been windowed down (e.g. 40 pixels in x and y). If the window is too
large, the FTT cannot read out fast enough.

2. Acquisition: If the star doesn’t appear when slewing stops, increase the window to 200
for target acquisition. Once the star is approximately on the cross-hairs, stop the camera,
change the dimension back to 40 pixels, restart the camera and center up the star with
the hand paddle. Stop the camera, engage the servo, restart the camera and then start
the exposure.
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3. Stop the camera and servo! None of the settings (Exp Time, EM Gain, Dimension) can be

set if the camera is running — it will crash the system. So, stop and disconnect from the

servo before changing the settings.

4. Stop the camera and servo! The telescope cannot be moved if the FTT is engaged — the
FTT will try to keep up with the telescope slew and it will crash the system. Stop and
disconnect from the servo before moving the telescope.

5. Gain: The gain should be set (camera stopped and servo off) so that the image is bright

enough to guide on but not too bright so that it saturates many of the camera pixels.

The process of ending one exposure and starting the next (stopping FTT camera and servo) is a
little complicated so the steps are outlined below. Following these steps will ensure a smooth

and safe transition to the next target.

TARGET TRANSITION

e New target to holding

e Exposure ends, stop camera and
stop servo on FTT

e Send new target (telescope slews)

e Resize dimensions on FTT camera
to 200 for target acquisition. Turn
on camera (not servo).

e Use hand paddle to move star near
cross-hairs.

e Stop camera, window down to 40
pixels, turn camera on (not servo)
to touch up acquisition.

e Stop camera, start servo, start
camera

e May need to resend target to zero
the exposure time.

e Start exposure

TARGET TRANSITION WITH CALS

e New target to holding

e 60 seconds before exposure ends, start the
LFC

e Exposure ends, stop camera and stop servo on
FTT

e Send new target (telescope slews)

e CIMin, take LFC and ThAr

e LFC off, CIM out

e Resize dimensions on FTT camera to 200 for
target acquisition. Turn on camera (not servo).

e Use hand paddle to move star near cross-
hairs.

e Stop camera, window down to 40 pixels, turn
camera on (not servo) to touch up acquisition.

e Stop camera, start servo, start camera

e May need to resend target to zero the
exposure time.

e Start exposure
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Quick start check list for observers

([l
([l

WatchGuard VPN
Start EXPRES GUI: expres.lowell.edu
o Open logsheet (next to Observing script)
o Open status page (Instruments)
o Make sure exposure meter on with “stop integrations at minimum of counts or
time” (Settings)
o Open Hand Paddle (Instruments)
o ADC - home then when (ready,ready) turn on (Instruments)
Start the Menlo LFC GUI: “Finder” “Go” “Connect to Server” vnc://menlolfc.lowell.edu
(only for making sure the LFC is flattened — start and stop from the GUI instrument
menu)
Start the Guider GUI: “Finder” “Go” “Connect to Server” vnc://expresl.lowell.edu
o Settemp to-50
o Toggle mirrors to center at 2.5, 2.5
o Cross-hairs usually give highest counts when set on lower corner of triangle
(holds the fiber) — may need to adjust fiber position (“Advanced” on upper menu
bar, “Fiber Position” then click with mouse to mark position of cross-hairs.
Beginning of Night (BON) calibrations are automatically acquired (Thar, Flats, Darks) but
just before observing the first star for precise radial velocities, take 1 ThAr and 1 LFC
exposure (CIM in).
CIM Out and begin observing first star
Check AOS focus (600 is a good starting point (Dec 2025), but ask the TO for the current
value and check count rates for +/- 50). Keep an eye on this as temperature changes
through the night.
Take 1 ThAr and 1 LFC roughly every 30 — 60 minutes (should be able to get these during
target slews — plan to take during larger slews).
End of Night report
o “Finder” “Go” “Connect to Server” vnc://expres.lowell.edu — the icon link to the
nightly report is on that desktop.
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