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1.0 SCOPE

This document addresses the results of the magnetic characterization tests performed on the X-ray
Multi-Mirror (XMM) Optical Monitor 2 (OM2) instrument on March 3, 1998. The results of the
DC magnetic field measurements and the DC magnetic ficld susceptibility tests are presented in
this report.

2.0 TEST FACILITY

All measurements were performed at the GSFC Spacecraft Magnetic Test Facility (SMTF),
building 305. The SMTF consists of a 40 ft coil system capable of nulling the ambient
geomagnetic field to zero, with a uniformity of 0.001% within a two meter diameter spherical
region. The following equipment was also used for this test:

3- Fluxgate magnetometers, NASA/GSFC

1- Data Acquisition & Analysis System, National Instrument & Macintosh Quadra 800
1= Non-magnetic dolly & tumntable

1- Helmhottz perm/deperm coil system, 1.2 meter diameter

3.0 DESCRIPTION AND SPECIFICATIONS

3.1 Initial Perm — Initial perm measurements of the XMM OM2 instrument were taken at the
beginning of the overall Magnetic Tests. Three triaxial magnetometer probes used for
making measurements were set up along a horizontal line running north-to-south. The
probes were spaced 50 cm apart and vertically positioned at equal heights. The distance
between the first probe and the center of the turntable was 1 meter. See figure 1 for the
test setup.

Figure 1. Initial Perm Test Setup
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Facility zero geomagnetic ficld was maintained within the coil system through out this
test. One background measurement was taken before the test sample was rolled in inside
the coil system. While the test sample was inside the coil svstem stationed on the
turntable, it was rotated 360° and the data collection was conducted at every 10°. Then
the test sample was roll out and another background measurement was taken. The
average of the two background readings was subtracted from everv data point before it
was processed. This is to correct or minimize any error that might have been introduced
into the data acquisition svstem

Initial perm measurements characterized the test sample “as receive™ before exposing it
to any influences that might alter its magnetic state. The “as receive” magnetic state of
the test sample indicates:

(a) A possible level of perm that the newly assembled item might be expected to maintain.

(b) A relevant magnitude of field that can be used to determine the effectiveness of the
deperm treatment.

(c)  The stability of the test sample’s perm field by initiating a record of its magnetic history.

32 Stray Field Mapping - This was to measure DC magnetic field emissions from the test
sample. Stray field measurements were conducted before and after the test sample was
exposed to the external DC magnetic fields for the susceptibility tests. The
measurements were performed with the test sample powered on and placed in the
operational mode. The test sctup and measurement methods were the same as the initial
perm’s in Section 3.1. See figure 2 for the test setup in the horizontal position and figure
3 for the vertical position.
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Figure 2. Stray Field (unit power on) Test Setup in Horizontal Position

i,

Figure 3. Stray Field (unit power on) Test Setup in Vertical Position

3.3 Induced Fields or Susceptibility — This test was to ensure the nominal operation of the
test sample at any orientation in the earth’s magnetic field. The test sample was placed
between a 1.2 meter-diameter Helmholtz perm/deperm coil system, and the 3 ganss
exteral field was generated. The test sample was in operational mode while exposing to
the induced DC magnetic field, and then checked for susceptibilities. This test was
repeated three times for three different axes (x, y, and z).

3.4 The magnetic test personnel participated in the test included O. Palini and Dave Orbock
of ManTech and H. Tann of Code 549.3.

3.5 This test was performed under the Work Directive 7657 (Labor JON 549-440-62-59-69).

3.6 The specification limit for this test was that the XMM MO?2 instrument’s magnetic field
emissions should not exceed 200 nanotesla at 1-meter distance, and it should not be
susceptible while exposing to 3 gauss extemal field.

4.0 TEST RESULTS

Table 4-1 summarizes the results of the XMM OM2 instrument’s field mapping tests. All
measurements were well below the specification limit of 200 nanotesla at 1-meter distance.
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Table +- 1" Test Result Summars

I Test Max. Total Field (nT)
|_#Jl_ Description at |-meter distance
Initial Perm (horizontal position)
Stray Field (power on. horizontal position} 9.4 |
Stray Field (power on. vertical position)
Post 3 Gauss Exposure (power off. horizontal position)

Ll

Post 3 Gauss Exposure (power on. vertical position)
Post 3 Gauss Exposure (power on. horizontal position)

Note: The complete data set is enclosed for additional information.

5.0 CONCLUSIONS

Based on the measurement results indicated in Table 4-1. the XMM OM?2 instrument s magnetic
field emissions are well within the specification limit of 200 nanotesla at 1-meter distance. The
unit was operational normally while exposing to 3 gauss external magnetic field.
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