
SEDM Status
Oct 19, 2020

Don Neill

Richard Walters



Facility instrument on P60



Hyperspectral imaging spectrograph

Spectrograph

Lenslet Array

Expander Lens

Imager Port

P.I. Pixis 2048 CCD
3



SEDM Team

• Richard Walters – Operations
• Don Neill – Instrument Scientist
• Christoffer Fremling – Phot 

pipeline, ML classification
• Yashvi Sharma – ML 

classification of spectra
• Jeff Zolkower – Palomar Ops
• Nick Ganciu – SEDM master
• Reed Riddle – SEDMv2

• Mickael Rigault – IFU pipeline
• Young-Lo Kim – Contsep module, 

Cosmic Ray rejection
• Jeremy Lezmy – Stronghost

subtraction
• Yannick Copin – IFU pipeline 

(author of Nearby Supernova 
Factory pipeline)



SEDM Accomplishments 
(as of 10-14-2020)

• Leading classifier of SNe on TNS website
• 2224 having SEDM as official classifier, 43% since ZTF start
• Since ZTF start a factor of 4.1 times next instrument
• 2625 total classifications including supporting and non-SN

• Averages 11 spectra every night
• Averaged over all nights including cloudy and engineering

• Averages 8 ZTF spectra every night
• SN spectral completeness @ r <= 18.5 > 90%

• Starting ML Classification Training
• Already better than 90% accuracy
• ~5000 SEDM spectra in training set
• GOAL: automated ML classification on Fritz marshal
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Preliminary ML Classification Results
May 1, 2020

Model Validated
On independent dataset (761 SNe)

~90% of SNe spectra correctly identified



Recent 
Instrument Events

• Jul 2020: Computer mounted on 
P60 to make camera 
communication more reliable

• Aug 2020: Dry air system failure, 
operating without

• Oct 2020: RC USB board replaced 
and AtoD threshold adjusted

• Oct 2020: Dry air system repaired, 
may re-install soon



IN2P3 Ordering Andor iKon-936 BEX-DD for SEDM

Wavelength [nm] e2V Theoretical Wavelength [nm] SN: 2803120001 SN: 04001312 SN: 05313416 Andor iKon-936
350 20 350 14.2 16.1 23.7 49
400 65 400 36.8 52.9 59.6 89
450 77 500 58.5 92.6 90 92
500 90 650 62.1 89.7 91.6 89
550 81 900 30.3 31.6 30.4 89
600 79 90
650 76 93
900 40 80
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SEDM: Efficiency Plots

e2V+CCD42-40 (Original Theoretical Estimate.)

SN: 280312001 (Original IFU 2013-2018)

SN: 04001312 (Original RC)

SN: 05313416 (Current IFU 2018-2019)

Andor iKon-936 BEX2-DD

○Linux API
○Heritage (KPED)
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• Improve SEDM throughput and front-load software development for SEDMv2
• IN2P3 (France) will characterize and develop software API
• Install on SEDM early 2021



Recent Telescope (P60) 
Events
• Oct 2020: Secondary vacuum system reworked, 

major leak discovered and repaired
Open Items:
• RA axis cover
• Primary re-coat



Recent 
Software / 
Operations 
Events

• Sep/Oct 2020: Fritz integration underway
• Requests accepted
• Spectra/comment uploaded
• Still need end-to-end testing

Operations

• IFU pipeline: Contour line separation 
implemented and automated

• Strong host modeling in development
• Cosmic ray spaxel rejection in development

Pipelines



Preliminary Host Model

Data Cube

Model Cube
Based on 
PanSTARRS
images

Residual Cube

𝑅𝑒𝑠 = 𝐷𝑎𝑡𝑎 − 𝛼𝑀𝑜𝑑𝑒𝑙

𝛼 ≡ correction scale factor
J. Lezmy



Cosmic Ray Removal

1. spatial filtering

compare a spaxel flux with mean flux of 6 surrounding spaxels

2. spectral filtering
compare a spaxel flux with mean flux of 2 spaxels 
in wavelength bin before and after.

credit@eso

-Idea-

Y-L. Kim



Mean (cut=20)
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Cosmic Ray Removal

Y-L. Kim



D. Neill
J. Fucik

R. Walters
R. Riddle

M. Rigault



Big Picture
“no mean plans”

• World domination!

• Robotic follow-up for ZTF-II, LSST, all 
time-domain!

• With KP84+ could achieve 100% 
completeness down to 19+ mag

• Win by focusing on classification:
• Low resolution -> high throughput 

-> many classifications

• Infrastructure and coordination are 
important: Web/DB

• Future SEDMs: southern/eastern 
hemispheres?



Current Status Overview

Design: 90% complete

Review on Jan 30, 2020

Budget: Funded through private 
donation and partnership

Need to secure KP84 first

Schedule: Unknown

Expect KP84 call Jan. 2021

Loss of lead engineer (M. Feeney)



SEDM-KP: Mechanical Design

AG-HS Imaging Fold 
Mirror Assembly

IFU Pickoff + 
Expander Assembly

AG-KPED Imaging Channel

IFU Packaging Fold

IFU Collimator + 
MLA Assembly

IFU Prism AssemblyIFU Camera Assembly
IFU Detector 

Assembly

TBD: Guider Optics



Spectrometer Optical Layout
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Re-imager #1
(magnifier)

Pupil Micro Lens Array (MLA)

Tri-Prism

Camera

Collimator Window

Detector
(2K x 2K @ 13.5 𝜇m/pix)

Re-imager #2
(collimator/prism/camera)

Design Choices

- Re-use spare MLA w/ 700 𝜇m aperture sizes from SEDM at Palomar
- 20” FOV, 0.72” spaxel size, and 2 pixel sampling of re-imaged 𝜇pupils 

(alternative is to have a 30” FOV, 1.05” spaxel size, and 4 pixel
sampling of re-imaged 𝜇pupils)

- Expand the wavelength coverage to 330 nm to 1000 nm (with 
emphasis on collecting more UV light).

The Spectral Energy Distribution Machine (SEDM) is a low resolution (R~100) integral field spectrograph with high optical transmission ( > 50%). 

TBD: Guider Optics



SEDM for ZTF II

• Improve SEDM
throughput/efficiency
• Automated Transient Classification
• SEDMv2 on KP84
• Fritz marshal integration
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