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Introduction:  1627 Ivar is an Amor class near Earth 

asteroid with a taxonomic type of Sqw [1], and a rota-

tion period of 4.795162 ± 5.4 hours [2].  Ivar was the 

first asteroid to be imaged by radar in 1985 at a resolu-

tion of 1.2 km [3]. These radar images show Ivar to be 

elongated with estimated dimensions of 11.5 x 6 km [3].  

Its large size and close approach to Earth in 2013 (min-

imum distance 0.32 AU) provided an opportunity to ob-

serve the asteroid over many different viewing angles 

for an extended period of time.  We have used 

lightcurves and the delay-Doppler data to generate an 

improved shape model of Ivar [2][4].  Here we present 

a thermophysical model of Ivar using this shape model 

and discuss the implications that these results have on 

the properties of the regolith of this asteroid.      

Observations:  During Ivar’s apparition, we were 

able to obtain CCD lightcurves, radar data, and near-IR 

spectra.  The radar data consists of Doppler spectra and 

delay-Doppler images with 300 m resolution obtained 

using the Arecibo Observatory’s 2380 MHz radar.  

Lightcurve data were gathered using the 0.35m tele-

scope at the Palmer Divide Station.  The NIR spectra 

encompass reflected and thermal wavelengths (0.8 – 4.1 

µm) and were acquired using the SpeX instrument at the 

NASA IRTF [5].   

Background:  We have used the software SHAPE 

[6] to incorporate these recent radar and lightcurve da-

tasets in order to determine the best shape model for Ivar 

that updates the results presented by Kaasalainen et al. 

[7], which were based solely on lightcurves.  Our ap-

proach was similar to that of Magri et al. [8] for 1580 

Betulia.  SHAPE uses penalty functions and parameters 

that must be tailored specifically to the target asteroid in 

order to steer asteroid shapes away from those that are 

overly complex and implausible.  SHAPE produces syn-

thetic lightcurves and radar images based on the result-

ing shape model that can then be compared to the origi-

nal data.  The results of our work clearly demonstrate 

the merit of combining the additional delay-Doppler 

data.  

Work to be Presented: We will present our pro-

gress of using the shape model of Ivar with our thermo-

physical modeling code SHERMAN [4,9,10].  Input pa-

rameters for SHERMAN include the asteroid’s IR emis-

sivity, optical scattering law and thermal inertia in order 

to complete thermal computations based on the shape 

model.  We then create synthetic near-IR spectra that 

can be compared to our observed spectra, which cover a 

wide range of Ivar’s rotational longitudes and viewing 

geometries.  SHERMAN lets us determine which reflec-

tive, thermal, and surface properties for Ivar best repro-

duce our spectra. From our derived best-fit thermal pa-

rameters, we will learn more about the detailed regolith 

and surface properties of Ivar and how those properties 

compare to those of other S-complex asteroids.         

 

References:  DeMeo et al. 2009, Icarus 202, 160-

180. [2] Crowell, J. et al. 2015, LPSC 46. [3] Ostro, S. 

et al. 1990, Astron. J., 99, 2012-2018 [4] Crowell, J. et 

al. 2014, AAS/DPS 46. [5] Rayner, J. et al. 2003, PASP 

115, 362. [6] Magri, C. et al. 2011, Icarus 214, 210-227. 

[7] Kaasalainen, M. et al. 2004, Icarus 167, 178-196. [8] 

Magri C. et al. 2007, Icarus 186, 152-177. [9] Howell, 

E. et al. 2012, AAS/DPS 44. [10] Marshall, S. et al. 

2013, AAS/DPS 45.  We thank NSF (AST-1109855) 

and the CLASS SSERVI for their support of this work. 


