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ighly interesting objects
at small sizes (= 100m):
* Close encounters

* Impactors 2008 TC3
* Meteorite parents
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Characterization demands urgency

2014 HW
Discovered April 20, Mt Lemmon

H=28.4—> ~5-10m

Av = 4.5 km/s
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Goals
Catalog physical properties of several hundred sub-km NEOs

Methods

Rapid follow-up with queue and remote observing

Astrometry  — Refine orbits
Photometry — Rotational properties, morphology

Spectroscopy — Composition, link to meteorites

Target selection

Mt ion accessible = Av < 7 kmis } ~ 0% of nev.
fie = | km discoveries



| owell Assets

LOWELL

Lowell’s 4.3m Discovery Channel Telescope (DCT)

Currently imaging only, | night/month

» 2015 Q2: New spectroscopic instruments, 2 nights/month
Sl SRl e/ 1) and 28" LONEOS

Differential Magnitude

Residual Magnitude

2014HW, P = 0.064120+/-0.000005 h, a = 1.07+/-0.05, m = 6
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NASA's IRTF SpeX

NEO Interrupt Program

» Multi-semester, started in 2010
by R. Binzel

e BIRterrLUpt per year:
Shigsiifice —0.00] AU

» Results released within 24 hours




NEO Interrupt Program

» Multi-semester; started in 2010
by R. Binzel

e BIRterrLUpt per year:
encounter < 0.001 AU

» Results released within 24 hours

Relative Reflectance

2014 RC
Flyby at 39,000km on /7 Sept 2014
R )76 albedo = Size ~ [ 5-20m

Rotation Period = |5.8sec

Fastest rotator ever observed!

NASAS IRTF Spex
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NOAQO Assets
Scheduled

KP 4m: | night/month
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NOAQO Assets
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= Refine orbital
solutions

* Fully automated
custom-built pipeline

* lypical residuals:
= OHC o

* Working towards
regular MPC uploads




= Rotation period,
gross morphology

* Highly automatead
custom-bullt pipeline

* 4-m facilities open
up new regimes (e.g.
magnitude, rate)

DA14, P = 5.95+/-0.12 h, a = 0.76+/-0.06, m = 4
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Spectra

= Taxonomy,
composition
(density, albedo,
size, mass)

Normalized Reflectance
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* Ppelines in placerels
near compleicH@ls
SpeX, Gemini, SOAE

* Working on spectral
repository
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S Science

Mary Hinkle (NAU) - Tues PM Poster #213.07
Investigating taxonomic distribution vs. size

Thomas Endicott (UMass Boston) - Wed AM Talk #304.02
Dynamical integrations of all known NEOs

Hosea Siu (MIT)

Role of Earth encounters on NEO rotation rates

Folded lightcurve of 2014 RC

Sep 6 2014
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S Database Project

Brian Burt (Lowell, MIT) — Poster, Thurs PM #414.02

* Need for enhanced observational planning, tracking and
coordination tools

* Goal: couple orbital elements (astorb) and ephemeris tools
with a physical property database

* Built in SQL + python, soon accessible at asteroid.lowell.edu

* Will allow real-time observing status updates



Summary

*MAN f‘bs: Access to diverse assets
enables rapid response

= Comprehensive characterization for ~10% of new discoveries

Acknowledgment: NASA NEOO Grant NNX14ANS82G + NSF AAPF



Summary

*MAN 5)8: Access to diverse assets
enables rapid response

= Comprehensive characterization for ~10% of new discoveries

* Developing system for near-realtime dissemination of data
products and to facilitate observing coordination

Acknowledgment: NASA NEOO Grant NNX14ANS82G + NSF AAPF



Summary

*MAN DS: Access to diverse assets
enables rapid response

= Comprehensive characterization for ~10% of new discoveries

* Developing system for near-realtime dissemination of data
products and to facilitate observing coordination

» Addressing challenges associated with NEO observations
(e.g. short observing windows, high non-sidereal rates)

Acknowledgment: NASA NEOO Grant NNX14ANS82G + NSF AAPF



Summary

*MAN % S: Access to diverse assets
enables rapid response

= Comprehensive characterization for ~10% of new discoveries

* Developing system for near-realtime dissemination of data
products and to facilitate observing coordination

» Addressing challenges associated with NEO observations
(e.g. short observing windows, high non-sidereal rates)

* Generating data products of interest to multiple
communities — science, exploration, hazard assessment

Acknowledgment: NASA NEOO Grant NNX14ANS82G + NSF AAPF
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