PDC2021
Vienna, Austria
Please submit your abstract at https://atpi.eventsair.com/7th-iaa-planetary-defense-conference-2021/abstractsubmission 
You may visit https://iaaspace.org/pdc
(please choose one box to be checked)
(you may also add a general comment - see end of the page)

 FORMCHECKBOX 
 Key International and Political Developments
 FORMCHECKBOX 
 Advancements and Progress in NEO Discovery
 FORMCHECKBOX 
 NEO Characterization Results
 FORMCHECKBOX 
 Deflection and Disruption Models & Testing
 FORMCHECKBOX 
 Mission & Campaign Designs
 FORMCHECKBOX 
 Impact Consequences
 FORMCHECKBOX 
 Disaster Response
 FORMCHECKBOX 
 Decision to Act
 FORMCHECKBOX 
 Public Education & Communication
NEO Population Models and Current and Future Completeness of 

NEOs Larger than 140m 
Tommy Grav (1), Amy Mainzer(1), Sarah Sonnett(2), Eva Lilly(2), Tim Spahr(3) , Joe Masiero(4), Roc Cutri(4) and Vishnu Reddy(1)
(1)Lunar & Planetary Laboratory, University of Arizona, 1629 E University Blvd, Tucson, AZ85721, tgrav@arizona.edu
(2)Planetary Science Institute, 1700 E. Fort Lowell, Suite 106, Tucson, AZ85719
(3)NEO Sciences LLC, 
(4)IPAC/California Institute of Technology, MR100, 1200 E California Blvd, Pasadena, CA91125
Keywords: Maximum of five keywords separated by comma
ABSTRACT

NEO Surveyor is a next generation space-based survey designed to discover, track and characterize Near-Earth Objects (NEOs). The goal is to detect at least two-thirds of potentially hazardous asteroids (PHAs) larger than 140m, objects that are capable of causing significant regional damage should they hit the Earth, cataloging them by the end of its five year mission (Mainzer et al., 2015). NEO Surveyor is an infrared survey telescope with a 12 square degree field-of-view with a single dual channel instrument observing in bands centered on 4.8 and 8.0µm. The telescope will be located at the Sun-Earth L1 Lagrange point, where it will observe the region between 45 and 120 degrees away from the Sun in ecliptic longitude and from -40 to +40 degrees ecliptic latitude on either side of the Sun. The survey’s primary goal is to make significant headway towards the 90% completeness goal for PHAs larger than 140m as laid out in the Congressional direction to NASA (George E. Brown Act of 2005), but the survey will also detect and characterize on the order of 300 thousand smaller NEOs, thousands of comets, and millions of more distant Main Belt Asteroids (MBAs).

In order to understand and design an optimal survey, the NEO Surveyor team has developed a survey simulator that models the surveys performance in detection and cataloging asteroids and comets. In this paper we report on how we use the survey simulator to model the current and future completeness of PHAs larger than 140m and the progress made against the Congressional Mandate. A major part of this work is to understand the completeness provided by the current ground and space-based surveys, such as Catalina Sky Survey, Pan-STARRS, NEOWISE, etc., in context of different contemporary NEO population models (Grav et al. 2011, Harris et al. 2015, Granvik et al. 2018). Additional complexity is introduced by the fact that most NEO populations are expressed using an absolute magnitude (H) frequency distribution. Traditionally, H = 22 has been used as a proxy for 140m, but work by Wright et al. (2016) showed that to ensure 90% completeness for 140m, one needs to reach 90% completeness for H ≤ 23 magnitude. We will also present work on predicting the completeness of the current suite of surveys, should they continue on in their current configuration, at the expected start of the NEO Surveyor operations. While the current surveys have increased the number of new NEOs discovered, with around 3000 new discoveries in 2020, the fraction of discoveries that have H ≤ 23 have steadily decreased from ~45% in 2015 to ~28% in 2020. 
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