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Radio Emission Measurements.  SPP/FIELDS 
will measure solar and interplanetary radio bursts 
from near the local fpe to ~1 Rs above the photo-
sphere, corresponding to frequencies of 100 kHz 
to ~20 MHz.  FIELDS performs cross-spectral 
measurements required to perform ‘Direction-
Finding’ analysis of IP radio bursts (e.g. Cecco-
ni et al., 2008) to locate radio sources with ~1° 
angular resolution.  FIELDS sensitivity at radio 
frequencies is limited by preamp voltage noise 
(~few  nV/√Hz at ~5 MHz) and shotnoise levels 
below a few hundred kHz (Figure D.2-1).  HFR 
is a heritage design from similar instruments on 
Ulysses, Wind, Cassini, and STEREO, built by 
the FIELDS team and a similar instrument be-
ing developed for ESA’s Solar Orbiter mission.  
"e direction-#nding technique requires good 
knowledge of the e$ective electric antenna pat-
tern, which is modi#ed by spacecraft structure, 
solar panels, booms, etc.  "e FIELDS team has 
electrical models and done laboratory ‘rheometry’ 
measurements (Rucker et al., 1996; Bale et al., 
2008) of the antenna pattern for both the forward 
(Baseline) con#guration and the aft ("reshold) 
con#guration; the presence of the SPP gimbaled 
solar panels and the magnetometer boom behind 
the spacecraft signi#cantly degrades the HF/radio 
measurements for the aft antennas.

D.2.2.2  SPP/FIELDS Magnetic Field Mea-
surements.  
   SPP/FIELDS uses two (2) %uxgate magnetom-
eters (‘MAG’) to measure the 3-axis ‘DC’ mag-
netic #eld and a dual-winding search coil magne-
tometer (‘SCM’) to measure the 3-axis %uctuation 
magnetic #eld. "e two (inboard, outboard) 
MAG sensors provide redundancy and allow for 
accurate calibration and removal of spacecraft-
generated and thermoelectric #elds.  MAG and 
SCM are mounted on the spacecraft-provided sci-
ence boom and separated by ~1m to achieve low 
interference measurements; the FIELDS team 
has already performed laboratory MAG/SCM 
interference tests (at Chambon Le Foret, France) 
using nearly identical sensors and determined 
that 1m separation will su&ce.  MAG provides 
accurate (~0.1 nT) magnetic #eld measurements 
at 32 samples/sec (SPS), the SCM is more sensi-
tive above about 5 Hz and covers the bandwidth 
to ~40 kHz (above fce at perihelion).  SCM also 
uses a secondary winding on a single axis to pro-
vide high frequency magnetic measurements of 
Langmuir wave mode conversion and strong ra-
dio bursts to ~1 MHz.  "e overall FIELDS mag-
netic sensitivity is shown in Figure D.2-6; SPP/
FIELDS is sensitive to the entire bandwidth of 
magnetic #eld structures, turbulence, and waves 
described in Section D.2.1.  "ese measurements 

exceed the speci#-
cations of the SPP 
STDT report.
  "e two MAG sen-
sors (inboard, out-
board) are precisely 
cross-calibrated in 
the lab before %ight.  
MAG and SCM 
are inter-calibrated.   
Calibrated, MAG 
and SCM data will 
be interleaved to 
produce a single vec-
tor magnetic #eld 
data product using a 
wavelet-based tech-
nique pioneered by 
the SPP/FIELDS 
team (Alexandrova 
et al., 2004) and de-
scribed in Section 
E.2.  
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Figure D.2-6.  Sensitivity of magnetic #eld and waves measurements.  "e SCM and MAG together cover 
the full range of required measurements.  SCM becomes more sensitive than MAG at ~10 Hz.  "e HF 
SCM measures z-mode, very intense radio bursts, and very fast solitary waves.
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