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Data at NSSDC

• Helios 1 and 2 data and documentation from E4
are available from NSSDC:

http://spdf.sci.gsfc.nasa.gov/pub/data/helios/helios1/
search_coil_magnetometer/8-s_avg_spect_den_8_chan_6.8-1470/

http://spdf.sci.gsfc.nasa.gov/pub/data/helios/helios2/
search_coil_magnetometer/8-s_avg_spt_den_8_chan_6.8-1470hz/

• Only a small set of the total data is archived there
- the rest is most likely lost

• For Helios 1: 9 tape dump files covering the time
span from 1974-12-10 to 1975-09-20

• Some Helios 1 data have low time resolution

• For Helios 2: 9 tape dump files covering the time
span from 1976-01-15 to 1976-03-10
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Data format

• The data is encoded in binary (tape dump) files

• Tapes were written with a PDP 11

• Binary Data had been produced with a HP 3000

• Binary data contain
• Character strings
• Integer numbers (2 bytes, big endian)
• Floating point (real) numbers (4 bytes, big

endian, in HP 3000 representation)
• Floating point (real) numbers (8 bytes, big

endian, in HP 3000 representation)
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Data format

• Data in the binary files are organized in records:

• Tape header - Day label - Science data with
numvec vectors ...

• After a day label there are several science data
records, each containing numvec vectors

• A new day label is inserted when the day changes
- a file typically contains about ten day label
records and thousands of science data records
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Program to read data

• I have written a program to read ADR tapes and
produces tabular ASCII output with columns
• UTC (in ISO 8601 format)
• solar distance [AU]
• Ecliptical longitude of Helios (epoch B1950)

[degrees]
• Quality flag
• Sensor (’X’, ’Y’, ’Z’)
• 8 frequency channels (average data)

1974-12-10T10:00:07 0.98475 77.58 0 Z 1.19E-01 1.08E-03 1.46E-04 5.80E-05
1974-12-10T10:00:15 0.98475 77.58 0 Z 8.23E-04 2.90E-04 1.16E-04 5.99E-05
1974-12-10T10:00:31 0.98475 77.58 0 Z 7.08E-02 2.57E-02 1.11E-02 5.03E-03
1974-12-10T11:17:11 0.98475 77.62 0 Z 7.18E-02 2.53E-02 1.16E-02 5.41E-03
1974-12-10T13:55:39 0.98475 77.69 0 Z 7.08E-02 2.49E-02 1.06E-02 5.34E-03
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Caveats

• Variable length records - best opened with record length of
2 bytes

• Files contain undocumented words
• before tape header
• between tape header and day label
• before science label

• Amplification factor is always 10.0, regardless of value of
word 83. This can be verified using the high frequency
channel 8, which contains background noise that would
otherwise make jumps.

• File
SPHE-00358 DD045484 27-JAN-76/DD045484 F1.DAT
is damaged. Only 7 hours (of 12 days) can be read. Could
possibly be fixed.
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Example data

• The shock events of 1975-01-08 and 1976-03-30
shown by Fritz Neubauer have been processed
using the read program

• Comparison with published results show good
match in time and amplitudes

• See following plots
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Helios 2 Spice kernel

Helios 2 E4 data

Helios 2 E2 data

Helios 1 Spice kernel

Helios 1 E4 data

Helios 1 E2 data
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Time coverage of Helios 1/2 data
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Thank you for your attention
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