
Next Generation Palomar Spectrograph on Palomar 200-in
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NGPS Team
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Commissioning began in November 2024
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NGPS Commissioning: First light 11/12, First science 11/13
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Instrument Performance: Throughput
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Christoffer FremlingNGPS Overall Throughput
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Instrument Performance: Resolution
Resolution Validated On-Sky on a Planetary Nebula. Shows R > 3500 with 0.5” slit.
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NGPS Tech Overview
• NGPS replaces DBSP as the workhorse spectrograph on the 200” Hale telescope
• It simultaneously covers  320nm to 1030nm and can achieve R>4000 under median 

seeing with low slit loss (~0.5 arcsec central slit)
• For 2025A, R and I channels are available (570 to 1030nm).
• A key objective of NGPS is to maximize optical and operational efficiency

• Optical efficiency
• 4 channel VPH grating spectrograph with 16K pixels in the spectral direction
• Image slicer to improve the tradeoff between resolution and light loss

• Operational efficiency
• Only slit width and exposure time needs to be adjusted (manual, auto)
• Fixed gratings
• Flexure compensation
• Focus compensation
• Exposure and observation timeline calculators
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• A key element to the operational efficiency is the novel design of the image slicer
• The image is sliced into 3 images including a narrow central slit which is passed directly to the 

spectrograph without losses
• The surrounding light is redirected by 2 pickoff mirrors and captured in 2 neighboring slices that are 

recombined at post-processing to improve the SNR of the central slit
• The net result is the resolution of a narrow slit without all of the losses from vignetting
• Usable slit length is ~45” and the width is currently adjustable from 0.36” to 10”
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NGPS - Image Slicer



NGPS – Dichroic Tree
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• After the slicer, the image is separated into 
four wavebands using a series of long pass 
dichroic filters and a final mirror

• The dichroic mirrors are arranged sequentially 
in wavelength, maximizing efficiency at 
shorter wavelengths

Notes:
4K pixels spectral
0.6 A/pixel R-channel
0.7 A/pixel I-channel
0.185” per pixel, spatial



Handy look-up tables
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Observing Cookbook Step-by-Step

OPEN PALOMAR VNC

OPEN NGPS VNC

STARTUP

UPLOAD & LOAD 
TARGETLIST

CALIBRATION I: 
INTERNAL FOCUS

ARCS + BIAS + INTERNAL 
FLATS

DOME FLATS

CONFIGURE FOR 
SCIENCE

TELESCOPE FOCUS

Get started… Calibrations Science

LOAD TARGET

RUN ETC (optional)

GO

ACQUIRE

EXPOSE

End
NIGHTLY 

SHUTDOWN

CREATE ACCOUNT / LOGIN
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Pre-observing checklist

❏ Login to Palomar VNC

❏ Open NGPS VNC

❏ Upload and load your targetlist

❏ Read NGPS documentation
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Open Palomar VNC
➔ Join with Caltech VPN (or Caltech Wifi)

➔ Install and open VNCViewer (RealVNC recommended)

➔ portal.palomar.caltech.edu:13 (needs password – ask SA)

➔ portal.palomar.caltech.edu:14

➔ portal.palomar.caltech.edu:15 
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Open NGPS VNC
➔ DRP and quicklook:

portal.palomar.caltech.edu:11 > click on VNC Viewer > 10.200.129.160:5901 (separate 
password, ask SA)
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Startup

➢ Open “sliceview GUI” (SCAM) and “guider GUI” (ACAM) 
GUIs on screen 2 

➢ Click on observing GUI button on screen 3

➢ There will be a login option when the GUI initially loads. 
Please login to your account which is usually your email, or 
sign up for an account

➢ Startup takes a few minutes. While the sequencer is 
starting up, login and upload your targetlist and open the 
cal GUI

➢ There will be a pop-up when startup is completed
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Method 2:

Method 1:

Create Account / Login
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Targetlist Format
● CSV format

● Compulsory columns: NAME, RA 
(hh:mm:ss), DECL (dd:mm:ss) 

● Space instead of colons is also supported

● Other columns used for ETC, see right

● Example targetlist: 
https://drive.google.com/file/d/1O6-
lcv6OOLbCWNitym-
bA4bRA5A8EV1P/view?usp=sharing 

 

17



Upload Targetlist

➢ Transfer file to Palomar machine to this path: scp <path to 
targetlist in your local 
machine/filename>user1@observer1.palomar.caltech.edu:/
observer/observer/targets/<username>/<filename> 
(Palomar Password: ### - ask SA )

➢ To grab targetlist from Palomar machine to NGPS machine, 
in any NGPS VNC window:
Right click > Open in Terminal (Open it inside NGPS and 
not Palomar computer;observer@ngps) > scp 
user1@observer1.palomar.caltech.edu:/observer/observer/t
argets/<username>/<filename>      
/home/observer/targetlists/<filename> (Palomar Password: 
### - ask SA )
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Load Targetlist

➔ Click on ‘Targetlist Dropdown’

➔ Load already existing targetlist or 
‘Create a new targetlist’

➔ Enter a name (lastname_date. E.g., 
Das_20250107) of your 
targetlist in the pop-up box
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Open Calibration GUI

➔ Tools > Calibration

20



Internal focus
➢ Click on ‘Afternoon’ tab
➢ Values will be pre-filled
➢ Click on ‘Run thrufocus’
➢ Two .png files will pop up with the best fit 

focus values
➢ Under Band and Focus Value, enter the 

values from the .png best fit.  
➢ Click on ‘Set Focus Value’ 
➢ Repeat the above step for R, I- band 

This step will generally be performed by 
the Palomar support astronomers in the 
afternoon 21



> Slitwidth Value: 0.5”; offset=3.0” Spatial: 2, Spectral: 1
 (this is the nominal instrument configuration)

>  Click on ‘Get Calibration’

> Arcs can be taken at a single slitwidth at 0.5” even if different slitwidths are 
used for science

> Repeat for each binning configuration

 

>  Set slitwidth, binning

> Confirm with SA if mirror cover is open

> Ask the SA to turn on high lamp.

> Click on “Get Calibration Flats”

> Repeat for all slitwidth and binning settings you will use in the night.

 

Arcs + Bias + Internal Flats

Dome Flats
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Configure Instrument for On-sky

> open calibcover

> close calibdoor

> open acamcover

> turn off all lamps

> close all lamp modulators

> set IMGTYPE = SCI 

➔ Click on ‘Configure for Science’ button

➔ Click on ‘Close Covers’ button if you need to close covers anytime during the night
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➔ Click on the ‘Focus’ tab
➔ Some values will be pre-filled
➔ Ask the TO: Go to a 10 mag SAO star
➔ Ask the TO: Use the previous best-fit focus value/ask 

the operator to get a rough value of focus. Inspect 
ACAM images to ensure we are close to focus

➔ Put the SAO star at the center of the virtual slit 
(‘Acquire here’/jog buttons on SCAM GUI; see slide # 
on acquisition)

➔ Enter starting file number 
➔ Upper bound and Lower Bound  = rough focus - 1.2, 

rough focus + 1.2
➔ ‘Focus Step’ = 0.2
➔ Click on ‘CAMSTEP Focus (General)’
➔ Click on ‘Run focus’ button
➔ Enter the best value in ‘TCS Focus Value’ Field
➔ Click on ‘Set TCS Focus’

Telescope Focus
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Load Target

> Select row with desired 
science target

> Optional: Click on ETC tab if 
you want to measure the 
desired exposure time
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Run ETC

> Click on ETC tab. Some values will 
be prefilled from your targetlist.

> Click on ‘Run ETC’ to run the 
calculator

> Click on ‘Save’ to set the output 
values to the targetlist and Control 
panel to the right.
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Take Exposure - I. GO
1. Set exposure time, slit width, slit agle in the ‘Control tab’
2. Default values are those listed in targetlist or those from the 

ETC calculator
3. Click ‘Confirm Changes’ if you are happy with the values. Else 

enter different values and then click on ‘Confirm Changes’ (this 
also updates the values in the targetlist)

4. Click on ‘Go’
5. If you need to change these values anytime after clicking on 

‘Go’, click on ‘Abort’. Changing exposure time after clicking 
on ‘Go’ will NOT change the exposure time!

6. After clicking on Go, ‘Waiting on TCS Operator’ pops up. Let 
the operator know you are ready to slew. The popup 
disappears when operator approves the slew.

7. After the slew is completer, the TO will click on a ‘On Target’ 
button 

8. Acquire target (see Slide on Acquisition)
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Take Exposure - II. ACQUIRE

Sliceview (SCAM; orange window: FOV ~ 40”x30”) shows the view of 
the slit camera

Guider (ACAM; blue window FOV ~ 4’ x 4’) shows the view of the 
acquisition camera

In SCAM window:

● Click on ‘acquire last slew’  (should happen automatically)
● This will put target close to virtual slit (e.g, see figure)
● If it is not in the center of the slit but very close, click on ‘jog 

settings’, enter jog values and jog using the 
‘up/right/left/down’ buttons till it is at center of the virtual slit

● If target is far away from the slit, move the crosshair on your 
target with your mouse and click on ‘put on slit’ button

● If you need bigger field of view, click on ‘put on guider’ to 
move the field to ACAM and after confirming (put crosshairs 
on target) click again on ‘put on slit’ in ACAM window to 
move back to SCAM

NOTE: click on ‘Camera Settings’ buttons to change exposure 
times or stack images

ACAM SCAM
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1. If there are offsets, click on ‘Offset button’ 

2. When you are ready to expose, click on ‘Expose’. 
This will start the exposure. Expose is only enabled 
once the TCS OP approves your target.

3. If you want another exposure at same location, click 
on ‘Repeat’ button (can change Exposure Time (if 
required) - > Confirm change -> Repeat)

4. ‘Pause’ to pause an exposure. Button changes to 
‘Resume’. Click to resume the exposure

5. ‘Stop Now’ to stop exposure and readout

6. ‘Abort’, aborts observing/acquisition sequence

Take Exposure - III. EXPOSE
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Inspect the raw 2D spectrum

In a terminal on portal:15/ngps:4

Change directory to your nights date: cd /data/<utdate> or cd /data/latest 

- ds9last (opens last image) 
- ds9last2 (opens next-to-last image)
- ds9fancy <image name> (opens any image)

These commands open ds9 displays, with _rough_ wavelength solutions (+- 10 A) 
for quick inspection of the raw data

30



End of Night Procedure

➔ Click on ‘shutdown’
➔ To get raw data:

scp -r /data/latest <your machine>
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Data Reduction and Quick-Look GUI
• All calibration data (bias, flats, arc solutions, sensitivity functions) are logged in a database 

system (sqlite).
• This allows the Data Reduction Pipeline (DRP) to perform very quick preliminary reductions 

based on the most recent calibration dataset that matches your science data.
• This capability is available as a dedicated GUI as part of the observing system 

(portal:11/quicklook).
• Within <10 seconds of a completed exposure 2d sky subtracted data and a 1d spectrum will 

be automatically shown on the GUI.
• The spatial position and width of the extractions on each detector can be easily adjusted.
• Reduced data can be sent from the quicklook computer to your local machine or server 

using scp: Data is located in /media/data_archive/<ut date>

The goal is to allow the observer to make on-the-fly decisions based on the data being collected 
to improve the overall observing efficiency.



Quick-Look Data Reduction and GUI



Questions?


