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Abstract

The Rocket Experiment for Neutral Upwelling 2 (RENU 2) launched into the
dayside cusp region on 13 December 2015 out of Andgya Space Center,
Norway. The mission included a suite of field and particle instruments designed
to examine upwelling of neutral particles in the cusp. One instrument designed
and built by the University of New Hampshire was a photomultiplier tube (PMT)
to look up the local magnetic field line, filtered specifically for ultraviolet emission
lines of atomic oxygen (130.4 nm, 135.6 nm). These emissions provide valuable
Information about the content of neutral oxygen in the ionosphere above the
payload, which plays a critical part in understanding neutral upwelling. The
SSUSI instrument on the DMSP spacecraft also observes atomic oxygen FUV
lines (both 130.4 and 135.6 nm). Three satellites (F16, F17, and F18) passed
near the trajectory of the RENU 2 flight within 10 minutes of apogee. This data
may provide information about atomic oxygen in the ionosphere/thermosphere

iIncluding spatial distribution, temporal evolution, and the mechanism of
excitation.

RENU 2 Background

Mission Objectives

1. To measure neutral gas, ion, and electron temperature enhancements, which
will provide an initial assessment of the upwelling process.

2. To measure large- and small-scale Joule heating in the cusp during the
RENU 2 overflight. Large-scale data will be acquired by EISCAT; small-scale
data (perhaps associated with Alfven waves) will be acquired using onboard
electric field measurements

3. To measure the precipitating electron energy input. Theory and observations
suggest that various types of electron precipitation contribute to neutral
upwelling; knowledge of the precipitating population is critical for understanding
this effect.

4. To use measured quantities as Inputs to “thermodynamic® and
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RENU 2: UV Observations of Atomic Oxygen in the Dayside Cusp
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» Scanning MSP at KHO

(Longyearbyen, Svalbard)
tracked PMAFs moving
overhead throughout the
morning (see bottom left)

All-Sky Cameras at both
Longyearbyen and Ny-
Alesund  provided visible
context during the launch
window
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“electrodynamic” models for comparison to the observed upwelling.
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Figure from Luhr et al [2004]. Air drag measured by the accelerometer on
board CHAMP. The harmonic variations indicate the range of change over an
orbit. Superimposed are small-scale features. The peaks In air drag are
labeled by their corrected magnetic latitude and magnetic local time

Lahr, H., M. Rother, W. Kéhler, P. Ritter, and L. Grunwaldt (2004), Thermospheric up-welling in the cusp region: Evidence from CHAMP observations, Geophys. Res. Lett., 31, L06805,
d0i:10.1029/2003GL019314.
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Schulman, M. B., F. A. Sharpton, S. Chung, C. C. Lin, and L. W. Anderson (1985), Emission from oxygen-atoms produced by electron-impact dissociative excitation of oxygen molecules, Phys. Rev.
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SSUSI: UV Measurement -

Conclusion

v RENU 2 successfully launched into cusp aurora on 13 December, 2015
Several observations help verify the presence and location of the cusp
v The UV PMT worked well enough to see a measurable signal of atomic oxygen in the
CuUsp region
- Instrumental limitations will make interpreting the data difficult: filter band pass
will make separation of UV excitation from particle precipitation difficult
- Optical depth of ionosphere complicates interpretation of 130.4 nm emission line
v DMSP provides measurements that will help with interpretation of RENU 2 data
- SSJ5 particle precipitation helps to verify cusp ion precipitation
- SSUSI SIS measurements helps to determine relative abundance of 130.4 nm
and 135.6 nm signals
v' Calibration of the PMT will provide additional information about the measurement
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