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ZTF Commissioning Overview 
•  Pre-commissioning Activities using iPTF 

•  Shutter environmental evaluation 
•  Wind shake evaluation 
•  TCS upgrade and motion optimization 

•  ZTF Camera Alignment Activities 
•  Handling and installation procedures 
•  EMI validation 
•  Focal plane metrology 
•  CCD focused imagery 
•  Hub flexure evaluation 

•  ZTF First Light Commissioning Activities 
•  Optical transmission validation 
•  Delivered Image Quality (DIQ) validation 
•  Filter exchange and M1 safety validation 
•  Autoguider / autofocus validation 
•  Full robotic operation / software validation 

•  Science Validation Activities 
•  Survey Operations Begin 
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ZTF PRE-COMMISSIONING 
ACTIVITIES 

Shutter environmental evaluation 
Wind shake evaluation 
TCS upgrade and motion optimization 
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ZTF exposure shutter complete 
• Provided to ZTF by DESY through BonnShutter 

•  Klaus Reif, Philipp Mueller, Martin Polder, Marek Kowalski 
•  Interface & 

baffle by 
Michael 
Feeney,  
COO 
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ZTF Shutter operational since Sept ‘16 
• Early installation in order to 

monitor behavior throughout a 
winter season 
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New P48 Telescope Control Software 
•  Legacy robotic control software for P48 provided by 

Vertex RSI 
•  Based on aerospace antenna controller 
•  Comprehensive source code unavailable  
•  Missing certain common astronomical TCS functions  

• New TCS under development by John Henning at 
Palomar Observatory 
•  Required to realize survey timing efficiency budget via optimized 

motion profiles for minimum-time telescope and dome motions 

•  Initial rollout tests scheduled for December 2016 
•  Optimization phase with goal of stable, tested TCS ahead of iPTF 

decommissioning 
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P48 RA drive has been upgraded 
to support fast slew commensurate with 15s observation overhead 



iPTF Decommissioning Activities 
•  Last expected night of iPTF science observations: 

 
28 February 2017 

 
• Kicks off approximately 9 weeks of telescope engineering 

in preparation for ZTF 
•  Building and Infrastructure 
•  Telescope Access, Balance, Corrector, Prime Focus, Safety 
•  Dry Air System and Monitoring 
•  TCS Software 
•  ZTF Camera Cooling, Electrical, Communications, Safety 
•  Handling Fixtures 
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Key Commissioning Dates (tent.) 
•  1 March 2017  iPTF removal 
•  19 May 2017  ZTF camera alignment at P48 
•  10 July 2017  Trim Plate Install (goal) 
•  19 July 2017  ZTF First Light 
•  29 July 2017  ZTF Robotic Ops Demonstration 
•  8 Aug 2017  DIQ and Operations Optimization 
•  24 Aug 2017  Start of Science Verification 

   (Handover from Development Team) 
•  Late 2017   Start of Routine Survey Ops 



ZTF CAMERA ALIGNMENT 
Handling and installation procedures 
EMI validation 
Focal plane metrology 
CCD focused imagery 
Hub flexure evaluation 
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ZTF Metrology Activities 
• P48 Telescope 

•  Initially, a small FoV test camera will be used to realign Schmidt 
Doublet (after maintenance activities) and Trim Plate 

•  Allows confirmation of telescope and dome drive slew by the new 
TCS 

•  ZTF Camera 
•  Focal Plane alignment critical at +- 10 micron relative in tip, tilt, and 

piston of each of the 16 science CCDs w.r.t. best focus surface of 
the telescope 

•  Based on experimental results by Gina Duggan, project has 
adopted ‘on-sky’ metrology measurement as the fundamental 
strategy for aligning the FPA 
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Focal Plane Metrology Test using iPTF 

16 



Focal Plane Metrology Test using iPTF 
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Confirmed consistent with PTF 
lab profilometer metrology 



ZTF FIRST LIGHT 
COMMISSIONING ACTIVITIES 

Optical transmission validation 
Delivered Image Quality (DIQ) validation 
Filter exchange and M1 safety validation 
Autoguider / autofocus validation 
Final trim plate installation 
Full robotic operation / software validation 
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Trim Plate still driving schedule 
•  The project schedule critical 

path depends on delivery of 
a large new ‘trim plate’ 
•  Modifies the Schmidt corrector 

aspheric coeff by ~ -10% 
•  Needed to compensate for 

telescope and cryostat window 
aberrations 

•  Two procurements proceeding 
in parallel 
•  Rayleigh Optical Systems 
•  Nanjing Institute for 

Astronomical Optics & 
Technology 
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ZTF First Light Activities 
•  First Light images will be the first in-focus images across 

the array 
•  Confirm the delivered image quality (DIQ) budget 
•  Evaluate impact of tube and dome seeing following telescope mods 
•  Confirm ZTF optical transmission 
•  Confirm the observing efficiency budget 
•  Commission ZTF guide / focus loop 

•  Control tip, tilt, focus of the ZTF cryostat as well as HA, Dec guiding of 
P48 

•  Evaluate figure monitoring of P48 primary with focuser imagery 
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Stow filter: Filter undocked from window frame and stored 
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Kuka KR + Filter Exchanger Prototype Dock/Undock 



Key Commissioning Dates (tent.) 
•  1 March 2017  iPTF removal 
•  19 May 2017  ZTF camera alignment at P48 
•  10 July 2017  Trim Plate Install (goal) 
•  19 July 2017  ZTF First Light 
•  29 July 2017  ZTF Robotic Ops Demonstration 
•  8 Aug 2017  DIQ and Operations Optimization 
•  24 Aug 2017  Start of Science Verification 

   (Handover from Development Team) 
•  Late 2017   Start of Routine Survey Ops 



The Amazing ZTF Development Team 
Observing System - Caltech 

•  Roger Smith – Observing System Lead  
Richard Dekany – Project Manager 
Eric Bellm – Project Scientist 
Justin Belicki – Electronics 
John Cromer – Instrument Software  
Alex Delacroix – Cryo & FPA Mechanical  
Gina Duggan – FPA Metrology 
Michael Feeney – Cryo & P48 Mechanical  
David Hale – Camera & Filter Exchanger Software  
Steve Kaye – VIB & Detector Testing  
Thomas Kupfer – Ops Planning  
Peter Mao – Detector Test Automation  
Jennifer Milburn – Autoguider Software  
Patrick Murphy – Electronics & Cryo  
Reston Nash – Exchanger Mechanical  
Michael Porter – Filter Exchanger Lead  
Dan Reiley – Optics Lead  
Reed Riddle – Software Lead  
James Wincentsen – ZTF Documentation  
 
Jeff Zolkower – P48 Chief Engineer 
Bruce Baker – P48 Supervisor 
Tom Barlow – P48 Operations 
John Henning – P48 TCS 
Dan McKenna – P48 Telescope Engineering  
Victor Tapia – P48 Engineering  
Richard Walters – P48 Operations#

•  Frank Masci – Data System Lead  
Ron Beck – Pipeline Operations 
Lee Bennett – Systems Engineering  
Imel David – IPAC Manager 
Steve Groom – Archive Architect 
George Helou – IPAC Director 
Ed Jackson – Database Mngt 
Russ Laher – Pipeline Infrastructure; Ingest; Test 
Ben Rusholme – Data xfre; Pipeline; Config. Mngt 
David Shupe – Source Matching; Astrometry 
Jason Surace – Image Simulation; Data Analysis 
Lin Yan – Marshal Planning & Summer School#

Data System 

Shri Kulkarni, Principal Investigator  &   Eric Bellm, Project Scientist 

•  Andy Boden – E/PO Lead and HPWREN  
Bryan Penprase – Undergraduate Education#

Education and Public Outreach 

Observing System - DESY 
•  Klaus Reif – Shutter Lead  

Philipp Mueller – Systems Engineering  
Martin Polder - Mechanical#


