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Abstract

This software is provided to the HISCALE Team for the purpose of de-
termining the background levels in the MFSA and RATE data for the M,
F, M’ and F’ detectors. The background rates provided by this software
are the result of the application of a technique demonstrated by Patter-
son and Armstrong [2001] of using the IMP-8 data to determine the GCR
contribution to the overall background rates. A data quality flag is in-
cluded in the software to warn the user. The normalization factors for the
model spectrum used to determine the background rates is provided in a
separate file. The team will be provided with updated normalizations as
more data are made available.



2 STRUCTURE

1 Introduction

In previous studies, the background rates for the HISCALE detectors were de-
termined by searching the data time-series for minimum counts and assuming
that the background rates were time invariant [Simnett, 1994]. Other studies
made the assumption that the background rates varied with heliolatitude [ Tap-
pin, 1994]. These earlier attempts dismissed the possibility of a time-varying
background rate. With the over 10 years of data now collected by HISCALE,
a time-varying trend in the GCR-induced background rates was noticed [Pat-
terson, 2001]. The trend was only noticed as a result of the simultaneous in-
vestigation of the data from IMP-8 and Ulysses. The results of our method to
determine a rough value for the HISCALE backgrounds were noticed to bear a
strong resemblance to the IMP-8 P11 time-series. It was then realized that the
correlation between the two could be made. The process of utilizing the IMP-8
data to model the HISCALE background is presented in a report by Patter-
son [2001] to the HISCALE team. Details about the computational methods
and models can be found in Patterson’s report. This document focuses on the
application of the results of the model. The other component to the total HIS-
CALE background rates are the rates induced by the RTG gamma rays. Many
experimental measurements and numerical simulations have been done to de-
termine the contribution to the total background rates by the RTG. A preflight
measurement was taken with the RTG and the HISCALE package in the same
relative positions they now have on the spacecraft [Gold, 1984], and a numerical
simulation of the response was done by Gomez [1996]. The RTG-induced rates
used in the ULYBKGR.FOR subroutine are those obtained by the Patterson
[2001] study.

2 Structure

The tabular data accessed by ULYBKGR.FOR is provided via a series of DATA
statements rather than reading the data from a file on disc. The drawback is
that the subroutine must be recompiled at each update to the available data,
whereas the advantage is the increase in the speed of the software. Disc I/O is
slow and with the large quantity of data used by ULYBKGR.FOR the access
time will be high. With the data compiled into the object file, the access time is
greatly reduced, thereby reducing the amount of costly CPU time required. All
of the time-invariant data are contained within the ULYBKGR.FOR file, but the
time-varying normalization factors are contained in a separate file, SCALE.INC.
This is done to allow for easy updates to the software as more data are made
available. Upon taking the day-of-mission (DOM) as an input from the user,
the subroutine loads the tabular data required. These data include the energy
thresholds for the MFSA and RATE channels, the RTG contribution to the
background, the parameters for the modeled MFSA background spectrum, and
the time-varying normalization of the background spectrum, and then the mid-
point energies for the MFSA channels are computed. The DOM is compared



3 USAGE

to the available range of days in the current data set. If the DOM is within
the available range, then the program continues with no changes. If the DOM
requested by the user is outside the available range, then the last day of data
available is used instead and the data quality flag is set to a value of two,
indicating an estimated result. Once the normalization data for the requested
day are acquired, the GCR contribution to the MFSA background are computed
using the following model:

RGC’R*backgroun
b

The parameters a though are defined in the software as the array FIT.
A in the equation above is the normalization factor for the requested DOM.
The resulting GCR-induced rates are then added, channel-by-channel, to the
RTG-induced rates to yield the total background rates in the MFSA channels.
In order to obtain the background rates for the RATE channels, the MFSA
data were integrated over the individual RATE channel energy passbands. As

an example, here is how the background rate for P is determined:

Similar methods are used for the other RATE channels. With the background
rates now determined for the MFSA and RATE channels, the values and the
data quality flag are returned to the user.

e

This software is a FORTRAN  subroutine which accepts from the user the
day-of-mission (DOM) and returns two arrays containing the MFSA and RATE
block background rates and a data quality flag. The two data arrays contain the
background rates in the 2 MFSA channels of the M, F, M’, and F’ detectors, the
eight RATE channels for M and M’ (P1 to P8), and the seven RATE channels
for F and F’ (E1 to FP ). Here is a sample calling statement:

where the arguments are declared in the following manner:



RE ERE CES

The day-of-mission numbering begins with day 18 of 1990 as day 1. All other
days are numbered sequentially from that initial date with no gap. The first
coordinate for the data arrays indicates the detector where 1 M, 2 F’, M’
and 4 F. The second coordinate indicates the energy channel. For the F and F’
portions of the RATEBKGR array, the eighth element is unused and set to zero.
Therefore, the background rate for P ’ would be stored in RATEBKGR( , ).
The data quality flag, D F, has the value 1 if the data are good and without
availability errors. D F has a value of 2 if the DOM requested is outside the
bounds of the current version of the software. When this occurs, the last value
of the normalization factor is used.

in d te

The initial version of the SCALE.INC file contains data up to and including the

day of the mission. As more IMP-8 data and HISCALE data are made
available, this file will be updated and distributed to the HISCALE team. To ap-
ply the updates, simply remove or rename the previous copy of the SCALE.INC
file and place the new version in the same directory as the ULYBKGR.FOR
source code. The version number for the SCALE.INC file can be found at the
top of the file within the header block. With the new version of the include
file in place, recompile the ULYBKGR.FOR code so that the new data are
incorporated in the object file.
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endi Source ode

This is the FORTRAN  source code for the ULYBKGR.FOR subroutine. This
code was written for an i 86 machine running RedHat Linux .0, but there is no
platform-specific code involved. The code should compile as-is, without modifi-
cation, on any architecture-OS combination.
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endi S I Source ode

This is the file which contains the normalization factors for the HISCALE
background model. Each new update to the software will include a current
SCALE.INC file that contains the latest results. This file also will update the
size of the SCLE vector as more data are included.
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