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Science Weekly Debrief 

For Science Weekly in ODOCS, click here then follow the path: Folders -> Documents and 

Drawings -> OSIRIS-REx Bennu Proximity Operations -> Science Status -> Science Weekly -> 

2018-11-01.  

Status of WOY 44 OVIRS/OTES/OCAMS observations – Mike Nolan  

Testing with OD056 showed that the full-disk integrated spectroscopy observations for DOY 306 

and 307 are safe to run. The OD and ATFs were uplinked today. Previously, these observations 

had been pulled because testing with an earlier OD indicated that they would cause a slew 

collision, putting the spacecraft into safe mode. We will continue to monitor slew margins to be 

sure that they preclude collisions.  

Expected trajectory through end of approach – Mike Moreau  

The spacecraft is currently on a different trajectory than planned. Such dispersions are expected 

to occur during Approach. We will execute AAM-3A on Monday (DOY 309, 5 November) to 

bring the spacecraft back toward the nominal trajectory so that it will be in the expected position 

going into AAM-4.  

Astronomy updates – Carl Hergenrother  

Natural Satellite Search (NSS) data from 23 to 28 October (DOY 296 to 301) have been 

manually blinked and coadded. Using these methods, no satellites down to 10 cm diameter are 

apparent (but Neptune can be seen). We are awaiting results from the Catalina Sky Survey and 

Alan Hildebrand, who are using different approaches to process the NSS data.  

The delivery of the lightcurve data products (AP-4, -12, and -13) is behind schedule to allow 

time for vetting and validation. Preliminary products have been produced; final products will be 

delivered after determining the shape model and rotation state and performing the L+30 OCAMS 

aliasing calibration.  

The latest phase function photometry with the MapCam v filter appears to agree with what was 

reported from PolyCam pan data during the first month of Approach—namely, that the phase 

slope is shallower than anticipated, around 3%. This would mean that the asteroid has a fainter 

absolute magnitude than expected. It would also indicate a darker albedo, which is not consistent 

with other observations. Some disconnect thus has yet to be resolved; it might be related to 

considering average versus maximum brightness, or to the MapCam color calibrations (see the 

WOY 43 Science Monthly summary).  

Carl has corrected the calculations of dust production rates and is now finding mass loss rates of 

single to a few hundred grams per second (upper limit). These rates are comparable to those for 

the lowest-activity objects, such as Phaethon.  

IPWG updates – Dathon Golish  

https://soedms.as.arizona.edu/Classic/Folders/Folders.aspx


The IPWG has produced global mosaics with stacked resolution and ad hoc photometry 

corrections. The group is beginning to count boulders and to test and refine associated processes. 

They are also building photometric models for PolyCam and MapCam. They will meet 

immediately after AGU to prepare for the Nature paper due in January.  

Today’s PolyCam super-resolution image shows a dark area that appears to be a real albedo 

feature. Other landmarks, including the protruding boulder predicted by the shape model and an 

area with line-like features, are also visible. It is unclear whether the bright spots that are 

apparent in multiple images are real albedo features.  

OTES update – Vicky Hamilton  

Vicky presented caveats for the forthcoming OTES data: WOY 44 observations are optimized 

for OVIRS, not OTES (WOY 45 observations are OTES-optimized). The OTES pipeline is 

designed for spatially resolved data, not whole-disk observations. Space looks will only occur on 

either end of the 4.5-hour OTES observation sequences, requiring manual work to refine the 

calibration. Deep space in the field of view will contribute to the calibrated radiance. The large 

temperature range on the surface is not yet accounted for in E-T products. The default 

assumption that maximum emissivity = 1 will be adjusted as we learn more about Bennu.  

The blessing process for OTES data products will include documentation of known caveats. As 

with all data, users should not assume that L2 and L3 products are accurate until they have been 

blessed.  

Data product status – Jon Cutts  

See the slides for the latest forecast, MRD roll-up, and this status period’s completions and slips. 

Jon noted that slipping in the delivery of the NSS products will affect the 9 November date for 

deciding whether to perform a braking burn.  

YORP detection and PCK update – Mike Nolan  

Mike stepped through the process by which he and coauthors determined that Bennu’s rotation is 

accelerating owing to the YORP effect (see the slides; the manuscript is under review at GRL). 

Bennu is rotating faster than the DRA value by 5 rotations every 6 years. We have completely 

solved the rotation state of Bennu from 1999 through 2018. We also know its orientation to 

within 15 degrees. The YORP effect is within the range of possibilities modeled by Dan 

Scheeres and Jay McMahon, but does not match the simplest-case prediction. The analyses 

revealed the limitations of the ground-based predictions, thereby contributing to the objective of 

improving ground-based astronomy. MRD-193 is met.  

Based on these findings, Mike has proposed a new PCK (DP-325). AltWG, FDS, OpNav, Radio 

Science, and IPWG approved it during the meeting; Mike will follow up with the remaining 

reviewers. DP-325 represents SPOC-level approval; next, the PCK will go through the TCR 

process for project-level approval.  

http://conman.lpl.arizona.edu:8080/browse/DP-325


PDS delivery status – Mike Nolan  

We have encountered some problems with matching our PDS deliveries to our documentation. A 

JIRA procedure is under development to help with this.  

Upcoming meetings  

• 11/8: Science Weekly  

• 11/15: Science Monthly 

• 11/22: Thanksgiving, no meeting 

• 11/29, 12/6, 12/13 (AGU): Science Weekly  

• 12/20: Science Monthly 

• 12/27: TBD (may cancel) 

• 11/3: Science Weekly 

• 11/10: Meeting replaced by STM14 

 


