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IMPORTANT POINTS TO NOTE BEFORE USING THE EQUIPMENT 
 

1. COMPATIBLE SENSORS 

The Spectramag-6 unit is for use only with the devices listed below namely:   

¶ Mag-03 three-axis magnetometers from Bartington Instruments Ltd 

¶ Accelerometers with ICP interface from PCB Piezotronics Inc., e.g. 393A03 

(1V/g) or 393B31 (10V/g) 

¶ Microphone 40AE with preamplifier 26CA from G.R.A.S. Sound and 

Vibration 

The connection of any other device may cause serious damage and will invalid the 

equipment warranty.  

 

2. INSTALL THE SOFTWARE BEFORE CONNECTING THE USB CABLE  
The Spectramag-6 software must be installed on your PC before attempting to 

connect the hardware using the USB cable.  Connection of the hardware prior to 

installing the software may cause the system to malfunction. 

 

3. PC POWER SAVING FEATURES 

PC power saving features (e.g. hibernation, sleep mode, screensavers, etcé) have 

been known to cause problems when using the Spectramag-6 system, and to prevent 

the system from logging data correctly. It is recommended that these features be 

disabled whilst the Spectramag-6 system is being used. 

 

4. ACCIDENTAL DISCONNECTION OF THE USB CABLE  

Disconnection of the USB cable whilst the Spectramag-6 system is operating may 

cause the system to malfunction.   Should this occur, stop the PC program, reconnect 

the USB cable and wait 15 seconds and then re-start the program. 

 

5. PC POWER DRAIN 

Under normal operation, power is supplied to the Spectramag-6 unit from its internal 

batteries.  However, if the Spectramag-6 unit is switched off, but connected to a PC 

with the PC switched ON, then power will be drawn from the PC (approx. 240mA) 

the computer. For a laptop PC this may affect battery life; avoid leaving an un-

powered Spectramag-6 unit connected to a laptop PC that is switched on. 

 

6. SAVING DOCUMENTS 

The My Documents folder should not be used as a location for saving data when 

automatically logging multiple files using the Multiple Acquisition mode. Files can 

only be manually saved in the My Documents folder for example when a single run is 

made using the Single Acquisition mode. 

 

7. DATA SAMPLING  - ALIASING  

Always use a sampling frequency that is adequately high to avoid aliasing. For 

example a 60Hz signal caused by mains electricity can contain harmonics of 

significant magnitude up to 240Hz. See section 6.1.4 Digital Filtering for steps to 

minimise or eliminate aliasing. 

  

8. COMPATIBILITY  

Version 6 software is compatible with earlier versions. Files created in the earlier 

versions can be opened and post-processed. 
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 KEY TO NOTATION USED IN THIS MANUAL  

  

 Bold text ï menu items, tabs, check-boxes and other selectable (ñclickableò) 

items displayed in the software are shown in this manual in bold letters,  

e.g. ñclick on the OK  buttonò   

 

 A sequence of actions is shown using arrows,  

e.g Edit  Ÿ Copy (means select Edit , then select Copy) 

 

 $   -  Important features and information are denoted by the  $  symbol 
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1. INTRODUCTION  
The Spectramag-6 system, comprising the Spectramag-6 hardware and software, 

provides a PC-based, fast, six-channel, 24-bit data acquisition system with data-logger 

and spectrum analyser for Bartington InstrumentsÓ fluxgate sensors and industry 

standard ICPÓ accelerometers and microphones. Applications include environmental 

monitoring (of EMI, vibration and sound levels) for pre-installation surveys for MRI 

systems, electron microscopes and similar sensitive equipments. The Spectramag-6 

system performs simultaneous data acquisition in all six channels and produces both 

time domain and frequency domain plots showing either slow or fast trends for 

magnetic, vibration and sound data in three axes.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.1: The Spectramag-6 system connected to a magnetometer and an accelerometer 

 

The conversion of time-varying information into a frequency spectrum is 

accomplished using Fast Fourier Transforms referred to as FFT in the text. When used 

as a data-logger, time-stamped data can be logged (for extended periods) then 

retrieved and post-processed in both time and frequency domain. The system is 

software controlled and connection to the userôs PC is via a USB interface. Prior to 

data acquisition, system configuration is accomplished using the Spectramag-6 

software. A typical arrangement is shown in Figure 1. Additional functions provided 

by the Spectramag-6 system include: 
 

Ç Selectable plot of time or frequency data or both  

Ç Saving favourite settings as reusable templates 

Ç Selectable Pre and Post-processing Filters 

Ç Data post-processing (selectable filtering and averaging) 

Ç Availability of cursors and markers for effective measurements 

Ç Raw data export in .dat and ASCII formats for use in spreadsheets 

Ç Saving of plots (images) in .bmp, .jpg and .tif formats for use in reports  

Ç Up to 8 hours operation powered by a rechargeable battery  

Ç 10kS/s sampling rate giving a spectral plot up to 3.5kHz (-3dB point) 

Ç Selectable gain (x1ïx1000) and sensor scaling (magnetic, sound, vibration) 
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The Spectramag-6 software records time and frequency domain data over a wide 

frequency range - from DC to 3.5kHz (-3dB point) for all input channels. Data 

logging with time-stamping is also provided hence the system functions as a high-

resolution data logger for magnetic, vibration and sound measurements. The 

Spectramag-6 software is compatible with Windows 98, NT, XP or Windows 2000.   

 The Spectramag-6 hardware unit contains a rechargeable battery for up to 6 hours 

operation under typical conditions to allow field-work with a laptop computer.  In 

order to extend battery operation, magnetometer power is applied only to the sensor 

groups selected. The system is ideal for magnetic, vibration and Low Frequency (LF) 

acoustic measurements and is also suited for recording the magnetic fields due to 

50/60Hz mains supplies and associated harmonics.  

 

Input Channels 
The six input channels are divided into two groups of three (Input 1 and Input 2)  and 

are marked on the front panel of the hardware as follows:       

 

Group         Channels      Sensor Type 

Input 1        X, Y, Z      Select all 3 channels as magnetic or acceleration or pressure 

Input 2        X, Y, Z          Select all 3 channels as magnetic or acceleration or pressure 

 

A user can activate either or both groups of inputs for data acquisition and display.  

Note that you cannot mix sensor types on the three channels of an input group. 

 

Valid combinations are 

Two Mag-03 magnetometers (on Input 1 and Input 2) 

or 

One Mag-03 magnetometer, and up to 3 accelerometers or up to 3 pressure sensors. 

or 

Up to 3 accelerometer or 3 pressure sensors on one input group and up to 3 

accelerometer or 3 pressure sensors on the other input group. 

 

Magnetometer Inputs 

When a Bartington Instruments® Mag-03 triaxial magnetometer is connected to the 

system, the X, Y, Z channels correspond to the X, Y, Z axes of the magnetometer. 

Hence, up to two Mag-03 magnetometers can be connected to the Spectramag-6 data 

acquisition system via the two circular 10-way connectors at the front of the unit.  

 

Accelerometer/Microphone Inputs 

When connecting an accelerometer or a microphone to the system, the two input 

groups (Input 1 and Input 2) can be independently selected for vibration/acceleration 

or sound/pressure measurements. The Accelerometer/Microphone inputs are six 

separate BNC connectors on the front panel. These inputs use ICPÑ interfaces that 

provide a 4mA constant current source, and are compatible with ICPÑ accelerometers 

and ICPÑ microphone/preamplifier combinations. 

 

Sensor Ranges 
 

Magnetometer Inputs 

The Spectramag-6 system is designed to accommodate Mag-03 magnetometers with a 

full -scale range of Ñ70ɛT to Ñ1000ɛT. 
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Accelerometer/Microphone Inputs 

The available accelerometer input scaling are 1V/g, 10V/g or a custom value can be 

set by the user to match the scaling of the sensor being used. 

The microphone input has a custom scaling which can be set by the user, to match the 

mV/Pascal scaling of the sensor in use. This is set to 50mV/Pascal as a default.  

 

Coupling 
 

Magnetometer Inputs 

Magnetometers can be DC or AC coupled to the Spectramag-6 unit via a high-pass 

filter with a 10mHz cut-off.  

 

Accelerometer/Microphone Inputs 

The ICPÑ interface connectors supply a constant DC current to the sensors. Input 

coupling is AC, with a cut-off frequency below 0.1Hz.  
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2. HARDWARE 
A typical Spectramag-6 system (for use say in an MRI survey) comprises a 

Spectramag-6 unit, a Mag-03MS1000 three-axis magnetometer with a range of 

Ñ1000ɛT, a connecting cable, a tripod for the magnetometer, a USB cable, universal 

mains adaptor and up to three accelerometers with optional microphone and 

preamplifier with associated cables.  All items can be conveniently accommodated in 

an optional rugged carrying case offered with the Spectramag-6 system.  The user's 

laptop computer (with a USB interface and installed software) completes the system.  

Connections to the Spectramag-6 unit for a typical application are shown in Fig. 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                        

                                      Fig.2: Spectramag-6 external connections 
 

The Spectramag-6 unit contains power supplies, amplifiers, filters, six simultaneously 

triggered 24-bit A/D converters and a USB interface.   The unit is powered by an 

internal Lithium Ion battery which is recharged via the universal mains adaptor 

supplied.  In order to optimise the battery life of any laptop to which the unit may be 

connected, power to the USB interface is provided by the internal battery of the 

Spectramag-6 unit. 

 
                               

                                          Fig.3: Spectramag-6 front panel 
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2.1. Power Status and Charging 
A power-on switch is situated at the bottom left hand side of the front panel with a 

battery status indicator (Fig.3.).  When the unit is switched ON, the battery status 

indicator shows green if the battery is fully charged; amber if the charge is low and 

red if it is very low.  When the indicator shows red, the unit should not be used but 

should be recharged until the indicator shows green. The unit may be operated while 

recharging. The charging socket for the mains adaptor has an indicator that is lit when 

the battery is being charged. For prolonged on-site measurements additional power 

sources should always be provided. 

 

2.2. Controls and Connectors 
All the controls and connectors of the unit are on the front panel as shown in Fig.3. 

The input connectors for the sensors are arranged in two groups, each group having 

one Hirose magnetometer connector and three BNC connectors for accelerometers or 

microphones.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                               Fig.4: Spectramag-6 block diagram 
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A Mag-03 three-axis magnetometer or up to three accelerometers or microphones 

may be connected to each input group.  The unit provides the power for the Mag-03 

magnetometers and a constant current ICP® interface for the accelerometer and 

microphone inputs as required. A block diagram of the unit is shown in Figure 4. 

 

The BNC connectors (Fig.3 and 4.) are labelled X, Y and Z to correspond to the 

allocated data channel.  A front panel red indicator is lit when power is applied to 

each group. The unit has high performance differential inputs and a ±15V 

magnetometer power supply allowing magnetometer cables of up to 600m in length to 

be used. A USB connector is situated at the bottom right hand side of the front panel 

for connecting to the PC.  The USB cable should be type II and no longer than 2m to 

avoid communication problems.  The unit must not be connected to a PC until the 

Spectramag-6 software has been installed.   

 

 

2.3. Charging the battery 
The battery should be fully charged before use.  Connect the universal mains adaptor 

supplied to the Charging socket and apply power.  The Charging indicator should be 

illuminated and should change from red to amber and to green as the charging 

progresses. Adequate charging should be done before use i.e. the charging indicator 

should at least show the amber colour before use, otherwise the performance of the 

Spectramag-6 system cannot be guaranteed. A full charge takes about 10 hours and 

the charging will be terminated automatically at the end of this time although the 

indicator will still be illuminated.   
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3. SOFTWARE 
The Spectramag-6 system is supplied complete with a dedicated data acquisition 

software to run under Windows 98, 2000 or XP on a PC.  The minimum requirements 

given below will ensure that, once installed, Spectramag-6 operates as intended.  The 

software may work on a PC with a lower specification but the performance of the 

software cannot be guaranteed. 

 

Processor:  Pentium IV 1.3GHz or equivalent 

Operating system: Windows 98, 2000 or XP 

Memory:  1GB  

Graphics resolution: 800 x 600 or above 

Graphics colours: 256 or above 

CD-ROM drive: Needed for a CD based install 

Hard-disk:                   100GB 

 

 

The Spectramag-6 software allows complete flexibility in the way data is collected, 

displayed, analysed and exported.  The program operates similar to an oscilloscope 

(time domain) and a spectrum analyser (frequency domain) using a series of scans.  

The operating parameters are set by the user prior to a scan and include the selection 

of input sensors, scaling, display parameters, sample rate, the number of samples, 

spectrum bandwidth etc. These parameters are set using a series of simple menus and 

are automatically saved for use the next time the program is run. These settings can 

also be manually saved to a file as a template for use in future runs. 

 

Data is displayed during a scan as either time domain and/or frequency domain plots 

with the chosen units for magnetic field, acceleration or sound level.  The time 

domain plots represent the instantaneous value of the input signals while the 

frequency domain plots are displayed at the end of each run. The frequency domain 

plots show the RMS, Peak to Peak or Amplitude Spectral Density [ASD in 

(RMS/sqrt(Hz))] against frequency.  

 

 

Data can be acquired in Spectramag-6 using the following options: 

 

Single   Mode:  Up to 700,000 points can be acquired in a single run using any  

                           sampling frequency up to 10kS/s. 

 

 

Continuous:  Continuous data logging is provided but the sampling rate is restricted 

                       to 0.2Hz. This option is useful for acquiring very slow signals such  

                      as seismic waves etc. 

 

 

 Multiple modes.  Data is continuously logged (at up to 5kS/s) and saved as a  

                               series of  files with each file containing up to 700,000 points. 
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Once data have been logged, data analysis and post-processing options are available 

in the Spectramag-6 software for further analysis of the acquired data. These options 

enable logged data files to be re-opened, analysed and post-processed. The available 

options include noise filtering e.g. the removal of power frequencies (using a Moving 

Average low-pass filter); averaging groups of files; removal of DC offsets; signal 

selection and measurements using cursors and markers and various zooming options. 

 

On completion of an analysis, data plots can be exported as graphics in bit-map or 

jpeg format or as data into other Windows applications. A shortcut toolbar allows 

direct operation of the Save, Print , Configure Scan, Run Scan, Stop Scan and 

Help-About functions. 

 

 

 

The Spectramag-6 software can be used for continuous logging of data from all six 

inputs at up to the 10kS/s sampling rate. However given that the specification of the 

host PC can affect the performance of the software, the following are the 

recommended values that work across PCs that met the criterion given in Section 3. 

Higher runs and averages can be used (dependent on the host PC specification) hence 

values given below should be used as a guide. 

 

À To use a higher number of runs or averages, reduce the number of data points acquired. 
 

  Ensure that there is enough storage space on the PC before using the Multiple data-logging  

   mode.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Computer 
Type 

Acquisition 
Mode 

Sampling 
rate (max) 

Runs Averages Data points per 
run (max) 

Desktops Single     10kS/s   - 20 -250 700,000 

Desktops Single      10kS/s   - 1000 100,000 

Desktops MultipleÀ     5kS/s 25 -200        -     700,000 

      

Laptops Single     5kS/s   - 1 -275 700,000 

Laptops Single     5kS/s   - 1 - 500 100,000 

Laptops MultipleÀ     5kS/s 25 -200        -     700,000 
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4. INSTALLING THE SPECTRAMAG-6 SOFTWARE 
It is important that the software is installed on the PC before the Spectramag-6 

unit is connected.  If the Spectramag-6 unit is connected before the software is 

installed, a wrong driver may be selected.  

 

During installation a License Agreement panel will be shown.  Please read the 

Software License Agreement and indicate acceptance of the terms by clicking the ' I 

accept... ' box and then click Next. 

 

By default, Spectramag-6 will be installed in the C:\Program Files\Bartington 

Instruments\Spectramag-6 folder.  During installation another location may be chosen 

if desired. As a part of the installation process, it may be necessary to re-boot the 

computer. 

 

$  
The installation procedure must be followed to properly install the program. The 

Spectramag-6 program cannot be installed by dragging files to the hard disk.  If a 

previous version of Spectramag-6 has been installed on the computer, it must be 

uninstalled using the Windows control panel before installing the new version.   

  

  

4.1. Installing from a CD  
i) Insert the CD into the CD or DVD drive. 

ii)  The CD should auto-run.  If not, or if the auto-run feature is turned off, browse 

the CD/DVD drive and double click on setup.exe. 

iii)  Install the software by following the on-screen instructions. 

iv) When the installation is complete, click Finish. 

 

 

4.2.  Installing from Download (.zip file) 
i) Download the Spectramag-6 installation file to the hard disk and unzip it to a 

suitable location using a program such as Winzip 

ii)  Double click on setup.exe. 

iii)  Following the on-screen instructions to install the program 

iv) When the installation is complete, click Finish. 
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5. CONNECTING SPECTRAMAG-6 TO THE COMPUTER  
After installing the software as described in Section 4, connect the required sensors to 

the Spectramag-6 unit and switch ON the Spectamag-6 unit using the front panel 

switch. Connect the Spectramag-6 unit to the PC using the USB cable supplied.  

Windows should automatically detect the instrument.  The first time the instrument is 

connected the user will be prompted to load device drivers.  The drivers are located on 

the CD but are also installed in the program folder.   

 

 

(i) To use the copy on the CD, simply select the drive in the menu and click 

OK .   

(ii)  To use the installed drivers, click the option allowing the location of the 

drivers to be specified and browse to the Spectramag-6 installation folder 

i.e. C:\Program Files\Bartington Instruments\Spectramag-6 (this is the 

default location) or to any other location where the program was installed 

  

(iii)  Click on the CIL.inf file and click Open  

 

Some operating systems (OS) may request for the driver a second time, hence 

processes (i) - (iii) should be repeated. A message may now be shown indicating 

that a new USB device has been found and that this device is a Bartington Input 

Device.   If shown, these messages should disappear automatically after a few 

seconds. The instrument is now ready for use. 

 

 

5.1 . Connecting subsequently 
After the procedure above has been performed for the first time, the necessary drivers 

will reside in the PC for future use.  If the instrument is re-connected subsequently, it 

will be detected automatically and the drivers will be loaded without further 

intervention.  Firstly, connect the sensors required, and then switch ON the power to 

the Spectramag-6 unit. Finally, connect the Spectramag-6 unit to the computer with 

the USB cable.  Allow 10-15 seconds for the unit to start communications and then 

start the Spectramag-6 program. The Spectramag-6 unit should only be connected 

to the computer when running Microsoft Windows. 

 

 

5.2 . Disconnecting 
Carry out the reverse of the connection process.  With the Spectramag-6 program 

closed, disconnect the USB cable from the PC before switching off the Spectramag-6 

unit. The USB cable disconnection when in the 'live' condition will minimise current 

drain from the computer battery.   

 

 

5.3. Driver Reinstallation 
It may be necessary to reinstall the driver software for example when through 

accidental disconnection of the USB cable the Spectramag-6 unit cannot be detected 

after reconnecting the USB (and waiting 15 seconds) and running the Spectramag-6 

software. The following steps should be followed in order to re-install the device 

driver: 
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(i) Go to the Start Menu of your PC and open the Control Panel 

  

(ii)  Go to   System ­ Hardware ­ Device Manager 

  

(iii) Double-click on the Universal Serial Controller  (If a (Bartington) USB device is 

seen with a yellow sign, the driver is not properly installed and should be reinstalled. 

  

(iv)Double-click the USB device (with the yellow sign) and click Update Driver. A  

Hardware Update Wizard window opens. Select  ' Yes, this time only' then click Next 

  

 (v) Select Install from a list of specified location, then click Next 

  

 (vi) Select ' Don't search I'll choose a driver to install'   then click Next 

  

(vii) Click on Have Disk, then click Browse 

  

(viii) Go to the folder (on the Spectramag-6 CD) or to the location where Spectramag-

6 is installed on the PC and click on a file named CIL.inf  and click Open 

  

(ix) Click Next and click Continue Anyway in the following windows 

  

(x) Now open the Spectramag-6 software.  

  

  

If there is still no connection  to the Spectramag-6 unit, close the Spectramag-6 

program,  switch OFF the unit and disconnect the USB cable. Switch the unit ON 

again and connect the USB cable; wait 15 seconds and start the Spectramag-6 

program. Windows should detect the Spectramag-6 unit as Bartington Instrument 

device. If this is not the case, repeat processes (i) to (ix) [because some operating 

systems want this process to be done twice] and restart the PC. 

  

  

The above processes should properly install the device driver enabling connection to 

the Spectramag-6 unit. 
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6. STARTING THE SOFTWARE  
When the Spectramag-6 unit has been connected and powered up, start the software 

by either double clicking on the Spectramag-6 desktop icon or by selecting 

Spectramag-6 from the Bartington Instruments folder in the Windows Start menu.  On 

start-up, the software will automatically detect a connected instrument and list it as 

BRT01.  If there are several items in the list select BRT01, otherwise just click OK  to 

initialise communications.  If the instrument is not detected on starting the software 

select ToolsŸ Detect Instruments from the toolbar menu alternatively re-install the 

driver (see Section 5). When the device has been found, certain parameters such as 

the sampling rate, the number of samples etc need to be set up before running a scan. 

 

Data is sampled, processed and displayed under software control using parameters set 

by the user.  These parameters are set from menus and saved as default parameters for 

use in subsequent scans.  The user can set the inputs to be used, the sampling rate, 

gain settings, input coupling, and display options. To set up the software, click the Ð 

icon on the toolbar or select Scan Ÿ Configure. This brings up the Settings menu. 

The Settings menu has five sub-menus that must be used for defining the operation of 

the software. There is also an optional sixth (Specification) sub-menu as shown in 

Figure 5. The settings in the Specification sub-menu are only required to set Pass/Fail 

limits for any measurement (see Section 6.2 for further details). 

 

 

 

 

 

 

 

 

 

 

 

                         

                         Fig. 5: The Settings Menu showing the six sub-menus 

 

 

Table 1: The use of each sub-menu can be summarised as follows: 

Scan Configuration Select input device, coupling, sampling frequency, 

number of samples, filtering, display mode 

Specification Used to set Pass/fail limits for detecting when a 

signal reaches a set limit 

Instrument Set-up Enables the user to set the input gain of the system 

General This sub-menu allows the user to specify a location 

to save their data and whether or not data should 

also be saved in ASCII format 

Sensor Sensor units and scaling are set in this sub-menu 

FFT The FFT sub-menu is where the frequency domain 

parameters (such as FFT windows) are selected                             

 

The options selected in the six sections of the Settings menu (Table 1) will 

automatically be saved on exit (as default values to use in a run) when the OK  button 

is selected. When a run is completed, the settings used in the run are saved for use in 

       Settings Menu 

Scan 

Configuration 
Specification Instrument 

Set-up 

General Sensor FFT 
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the next run. If however the run is terminated say by stopping the program, the 

settings for the most recent completed run will be automatically loaded whenever a 

new run is started. The user can also save these settings to a file by clicking the Save 

Scan Template button in Figure 6. To use an already saved template, click Load 

Scan Template. On selecting the OK  button, the unit will automatically set the offset 

of all magnetometer inputs to zero.  If the Scan on Exit box (found under the 

General sub-menu) has been selected, a scan will then be initiated automatically 

when the OK  button is clicked. In the following sub-sections each of the sub-menus 

in Figure 5 will be discussed. 

 

 

 6.1.  Scan Configuration sub-menu 
The Scan Configuration sub-menu is the default menu that appears after selecting 

Scan ŸConfigure as shown in Figure 6. The top of the menu is divided into two 

sections, one for Input 1 and the other for Input 2 (Recall that Input 1 and 2 represent 

the two input groups of the Spectramag-6 system as mentioned in Section 1).   

                  

 

 

 

                   Fig.6: The Scan configuration sub-menu of the Spectramag-6 software          
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6.1.1. Input Selection 
Below each section is a Use Input box for selecting whether or not an input is to be 

used.  Tick a box to select an input to be used and leave a tick box blank if an input is 

not required. For each input selected the type of input device can be set as a 

Magnetometer, Accelerometer or Microphone via the Mode drop-down menu.  

Select the appropriate sensors to be connected to Input 1 and /or Input 2.   

 

6.1.2. Input Coupling 
When a magnetometer is selected, the coupling to the Spectramag-6 (hardware) inputs 

can be selected as either DC or AC because magnetometers have a response 

containing both DC and AC components. Hence DC coupling can be used to allow 

both AC and DC components or AC coupling can be used to only allow AC 

components. 

 

Accelerometers and microphones on the other hand only have AC response ï hence 

AC coupling is the only option that can be selected for these, the DC coupling option 

being greyed out once the Accelerometer or Microphone input is selected. The 

bandwidth of the accelerometers and microphone inputs is limited internally by a 

high-pass filter with a -3dB point fixed at 0.1Hz regardless of the coupling selected.  

The selection of AC or DC coupling therefore only applies to the magnetometer 

inputs.  When using a magnetometer input, DC coupling should normally be selected 

as the default.  However, if a gain of greater than one is required to view a small AC 

signal which may be superimposed on a large DC magnetic field, the resulting DC 

level, due to the background fields for example may cause the Spectramag-6ôs input 

amplifiers to saturate.  The AC response may then be used to remove the unwanted 

DC input component prior to amplification to allow investigation of the AC 

component only.   
 

$  The AC input coupling should be used with care as it gives the same appearance 

to the display as the Mean Zero or Offset to Zero display modes described below.  The 

difference is that the Display Mode (comprising of the Normal, Mean-Zero and Offset 

to Zero modes ï Figure 6) is used for analysing the acquired data (that contain both 

AC and DC components) and allows the DC component to be added or removed from 

the dataset during analysis. AC coupling on the other hand filters off DC components 

permanently during data acquisition i.e. the DC components are removed before 

recording and cannot be retrieved.  

 

6.1.3. Display Settings (Pre & Post-Processing Options) 
The Display Type menu allows Time Domain, Frequency Domain or Both to be 

selected for display.  The display selection can be changed as required after 

completion of a scan using the View option of the display window.  

 

The Display Mode for each input section allows Mean Zero, Normal or Offset to 

Zero to be selected. These apply only to the time domain data but the frequency 

domain plot will be affected by the inclusion or removal of quasi-DC components 

when Mean Zero or Offset to Zero modes are used.  The Display Mode selection can 

also be changed as required after completion of a scan.  
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Normal mode 

In the Normal mode the time domain plots represent the real data (including both AC 

and DC components).  As a post-processing feature, one can switch between the 

Normal mode and the other display modes for comparisons. 

 

Offset to Zero mode  

The offset to zero mode calculates the mean value of the first 10 points of an input 

and subtracts this value from all of the individual data points. This causes each trace 

to start at or near the zero line and is useful for measuring/comparing relative changes 

(i.e. excursions) in the three components of the magnetic field or for comparing inputs 

from different accelerometers/microphones over a period.  

 

Mean Zero mode 

The mean zero mode calculates the mean value of an input (sum of all points divided 

by the number of points) and subtracts this value of all of the individual data 

points.This option makes it easier to see signals that would have otherwise gone out 

of range due to DC offsets (in the time domain). 

 

Display Scaling 

The Auto Scale box, if ticked, will provide automatic scaling of the graphs to 

accommodate the data.  If the box is not ticked, the maximum and minimum values 

for the Y-axis must be specified. Note that the values to be entered in the box will be 

multiplied by the scaling set (from the Sensor sub-menu, see Figure 12) hence to set 

a range for example from 0 to 0.08mT when ómTô is checked in Figure 12 enter ó0ô 

and ó0.08ô as the Y Minimum and Y Maximum respectively. This allows scans to be 

run with the same scale for comparisons. The Auto Scale enable/disable feature only 

works on the time domain plots ï i.e. the range of the frequency domain plots are set 

automatically by the program. 

 

Additional Display Settings 

If a magnetometer is selected for an input, then the Show Total Field box can be 

ticked to cause the total field to be calculated, from the square root of the sum of the 

squares of the three field values, and displayed as a fourth component.  This can be 

used in combination with the Show Components box to display the individual 

components and/or the total field. If magnetometers are used for both inputs, then 

ticking the Differential/ Gradiometer  box will cause the graph for Input 1 to remain 

unchanged but in place of the plot for Input 2, and Input2 ï Input 1 graph will be 

displayed showing the difference between the magnetometer inputs. Note: The 

number of data-points should be limited to 100,000 points when using both the 

Show Total field and the Differential/Gradiometer option. 
 

 

6.1.4.  Digital Filtering (Pre-Processing option) 
A set of two radio buttons and a check box are provided and grouped under óDigital 

filteringô in the Scan Configuration sub-menus. 

 

The two radio buttons available are: 

(i) None (ii) Low Pass  
 

If the None button is selected, then no digital filtering is applied to the acquired data 

prior to it being displayed in time and/or frequency.  
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The Low Pass button causes a variable Moving Average low-pass filter to be applied 

to the data. The number of points to use for averaging is set using an Up-Down arrow 

labelled Number of Rolling Points (NRP). The cut-off frequency of the filter is given 

in the text box labelled Cut Off Frequency and depends on the sampling frequency 

and the NRP. The Low-pass filter can be used generally for reducing the appearance 

of power line signals (e.g. 50Hz or 60Hz) when for example only slow magnetic 

trends are of interest. This filter is applied to the incoming data in real-time, therefore 

information above the cut-off frequency will be permanently lost. 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.7: An acquired signal in a noisy environment. (a)With the low-pass filter OFF, the 

noise obscures the desired signals. Figure (b) shows the effect of applying a low-pass 

(fcut-off = 2Hz) 

 
$  Aliasing  

It should be noted that the low-pass filter is not primarily an anti-aliasing filter given that 

it is a software filter positioned after (not before) the A/D converter. As such signals must 

be sampled fast enough (at least at two times the highest frequency component  in the  

input signal -according to the Nyquist criterion) in order to have them resolved in 

frequency.  Once the correct sampling frequency is used (i.e. no aliasing), the following 

low-pass filter is used to eliminate unwanted signals from the displayed frequency 

spectrum. 

 

Where the user suspects that aliasing will be a problem, it is recommended that the 

Data Averaging feature be used to reduce this effect.  

  

(a)  

Hz Hz 
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Data Averaging 

 

When Data Averaging is selected, the system will use multi-rate sampling to 

minimise aliasing effects. When the Data Averaging check box is ticked, and data 

sample interval is 1ms or longer, the system is forced to acquire data at a higher 

sampling frequency. Data is then averaged, and final data is stored at the rate selected 

by the user. This multi-rate sampling is not apparent to the user, and no allowance 

needs to be made for it. Its purpose is simply to minimise the aliasing effects that can 

occur where simple sampling is used, and frequencies above the Nyquist Frequency 

are present in the signal being measured. This often occurs in the investigation of low 

frequency signals, with 50 or 60Hz present. 

 

If a sample interval of longer than 1ms is selected, and Data Averaging is not 

checked, the system will issue a warning that aliasing is a danger.  

 

 

 

 

 

The user responds ñYesò, the scan will commence, but multi-rate sampling will not be 

used; data is acquired at he sample rate specified by the user, and aliasing may occur 

if frequencies above the Nyquist Freqeuncy are present. 

 

The Data Averaging can be used with or without the other digital filter settings. 

  

 

6.1.5. Observing DC Trends  
The following steps should be taken for setting the filter values: For example letôs 

assume that a slow signal of frequency between 0.1 - 5 Hz is to be acquired; 

 

(a) Set the sampling frequency to a minimum of 10Hz according to the Nyquist 

criterion  (i.e. set Max Frequency to 5 in the Spectramag-6 program) 

 

(b) Adjust Number of Rolling Points (NRP) using the Up-Down arrow to set the cut-

off frequency below the power line frequencies (50 or 60 Hz). The cut-off frequency 

decreases as the NRP is increased. 

 

To substantially reduce the effect of power line signals in the time domain plots (in 

order to observe DC trends for example during site surveys), the cut-off frequency 

should be set say between 1.5 ï 10Hz. The effect of applying the low-pass filter is 

shown in Figure 7. 
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6.1.6. Acquiring AC signals 
The key requirement in this case is to set the sampling frequency to a minimum of 

twice the maximum frequency in the signal according to the Nyquist criterion. The 

Nyquist criterion MUST be met at all times to avoid aliasing. Assuming that a signal 

of 200Hz needs to be acquired: 

 

(a) Set the sampling frequency to a minimum of 400Hz according to the Nyquist 

criterion  (i.e. set Max Frequency to 200 in the Spectramag-6 program) 

 

(b) Adjust the Number of Rolling Points (NRP) using the Up-Down arrow to set the 

cut-off frequency above the desired signal frequency say to 300Hz or turn the low-

pass filter OFF.  

 

 

 

6.1.7. Setting Acquisition Modes 
Data can be acquired using three different acquisition modes namely 

(i) Single     (ii) Continuous       (iii) Multiple 

 

Single Mode 

The single data acquisition mode as the name implies is used to execute a single run 

of the program to acquire data once. As shown in Table 2 the user needs to set the 

sampling frequency (fsamp) by setting Max Frequency (which is fsamp/2), the 

number of samples and the number of averages. The acquired data can be manually 

saved by selecting File Ÿ Export  Ÿ Data and selecting the location and the name 

of the data file to be created. 

 

 

Continuous Mode 

The continuous mode provides a data logging facility for acquiring very low 

frequency signals in the order of 0.1Hz or less (such as seismic waveforms etc). This 

function is activated by checking the Continuous Acquisition box. During 

continuous data acquisition the maximum sampling frequency is 0.2Hz corresponding 

to a sampling period of 5 seconds.  Data can be saved at the end of a run (or by 

stopping the program using the r icon on the toolbar) by selecting File Ÿ Export  

Ÿ Data and selecting the location and the name of the data file to be created. 

 

Table 2: Parameters that need to be set for each data acquisition mode  

Acquisition 

mode 

Max Frequency No of Samples No of Averages No of  Runs 

Single  V V V -- 

Continuous V -- Set to 1 -- 

Multiple  VÀ V    -- V 

       V Ý  Needs to be set              --  Ý  Not used 

 

 

Multiple Mode  

The Multiple mode feature allows continuous data logging to be accomplished by the 

Spectramag-6 software. The user has to set the sampling frequency fsamp  (by setting 
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Max Frequency which is fsamp/2); the number of samples (N) and the number of runs 

(R). A minimum of 2 runs is required when using the Multiple mode. In this mode, 

data is continuously logged to the hard-disk as multiple (R) data files with each file 

containing N data points. The data in each file is also time-stamped to aid future 

analysis. It has been estimated that the dead-time between consecutive files is 

approximately 2 seconds. This test was done using an AMD Athlon, 64 X2 Dual 

Core, 2.01GHz, 1GB RAM computer. Note that in Multiple mode, data is 

automatically logged to the hard-disk as .sm6 files and as ASCII files if this option is 

selected under the General sub-menu. The location of the data files are specified by 

clicking the General sub-menu as shown in Figure 11. 

 

Sampling Frequency 

The sampling frequency for each scan can be set either as a frequency value ófô (by 

ticking the Use Sample Frequency box) or by specifying the sampling period (T = 

1/f) by not checking the Use Sample Frequency box. When the Use Sample 

Frequency box is ticked, values can be entered into the Max Frequency box ï this is 

half the sampling frequency i.e. Max Frequency = fsamp/2. The Max Frequency also 

represents the Nyquist frequency hence the range of the frequency domain plots is 

from zero up to Max Frequency. If the Use Sample Frequency box is not ticked, the 

Sample Interval combo box is then activated from where sampling period (T = 1/f) 

values can be chosen ranging from 100mS to 10S.  

 

Number of Samples 

The Spectramag-6 system allows a maximum of 700000 data points to be acquired 

during each scan both for normal scan and continuous data acquisition. The number of 

samples to be used for a scan is set by entering a value in the Number of Samples 

input box.  

 

Number of Averages 

The Number of Averages dialog box sets the number of scans to be averaged for the 

frequency domain display (Note: The time domain display is not averaged and the 

display shows the latest scan).  Selecting a number of averages  (say N greater than 

one) will increase the scan time by N times but the averaging reduces the noise in the 

spectrum plot by integration.   

 

Number of Runs 

This is used only when Multiple data acquisition mode is selected to set how many 

completed acquisition runs the program should make. Given that a file is saved at the 

end of each run this feature also sets the number of complete data files that should be 

produced/logged to the hard-disk. 

 
Save/ Load Scan Template  

Clicking the Save Scan Template button allows a user to save (as a .smt file) all the 

settings made by the user (in all the Settings sub-menus). This could be a set of 

favourite settings for a particular test. To load a saved template, click the Load Scan 

Template button and select the template file to be loaded and click OK to load the 

template. Note: The OK button MUST be clicked to properly load a template. 
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6.2. Specification Sub-menu 
The Specification sub-menu allows the user to set values (for time or frequency 

domain or both) that when exceeded a test will fail. The user-defined pass/fail limits 

apply to all input groups. The values set might correspond to acceptable magnetic 

field, vibration or sound levels during a test or in the case of MRI site survey, might 

correspond to an equipment manufacturerôs specification. A pass/fail limit is set from 

the Scan ­ Configure­ Specification tabs as shown in Figure 8. To use the 

Pass/Fail feature, set the Display Mode (Section 6.1) to Offset to Zero to display 

only the true amplitude of the signal detected i.e. without showing DC offsets. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                   

                  Fig.8: Setting the Pass/Fail limits in the Spectramag-6 software 

 

A test pass or fail is indicated at the bottom of the output display. From Version 6 

software, an audible beep is also used to indicate a fail.  

 

6.2.1 Time Domain Specification 
The time domain specification is used to set the peak amplitude excursions (about a 

stable ambient value) in time, above which a test fails. Such features are desirable for 

example in site surveys as the acceptable signal level can be set in Spectramag-6 

according to the allowable limits or according to the desired signal level in a test. This 

is an important time-saving feature given that a user is instantly notified of the failure 

of a test (at the point of detection).  A decision can then be made whether to terminate 

a test or not or to restart a test say at a new location. The maximum excursion is set by 

ticking the Apply Time Domain Specification checkbox and entering the desired 

value in an input box (Figure 8). The program detects both the positive and negative 

excursions from the ambient (zero signal) level. 
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6.2.2 Frequency Domain Specification 
This feature is useful for specifying both the amplitude (RMS) and the frequency of 

the component to be detected. Both the amplitude and frequency limits are also set 

using the dialog box in Figure 8 by entering each frequency value and its 

corresponding amplitude value in the Frequency/Hz and Intensity/uT boxes 

respectively and clicking the Add button. The autoscaling feature in Spectramag-6 

will set the range of the plot according to the value entered for the Pass/Fail test. 

Hence it is good to have a fair idea of the magnitude of the signal to be detected. 

Normally initial tests should be done with various small limits to gauge the size of the 

signal and the proper detection limits can then be set accordingly.  

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.9: Test failure when the measured signal exceeds the set limits 

 

If a limit of say, 2mT i.e. 2000nT is set and the actual signal acquired/detected is say 

1nT, the plot will look like a straight line due to the difference in magnitude. To see 

the measured signal, Right-click the plot and select Properties ­ Axis and set a 

smaller range e.g. 2nT.  

 

 

$  
Notice that the values entered are listed as Intensity/mT i.e. the entered values are 

assumed to be in mT hence to detect a 10mT (RMS) signal simply enter ó10ô in the 

input box. Equally to detect a signal of 50pT (RMS) enter ó 50E-6ô in the input box. 
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For effective detection, it is useful to set at least 3 other points of detection around the 

value of interest. For example to detect a 16pTRMS value at 50Hz, the following 

values can be set (as shown in Fig. 8 and 9):  

 

      

 

     Freq            RMS to be detected (pT) 

48 16 

49 16 

50 16 

51 16 

 

The plot in Figure 9 shows the outcome when the measured signal exceeds the set 

limit at 50 Hz at which point a failure was indicated. Notice that the limits set in 

Figure 8 are in RMS hence RMS should be selected [using a drop-down menu under 

the FFT sub-menu (Figure 13)] when displaying the results from the pass/fail tests so 

that the pass/fail results will also be in RMS. 
 

$  
Note: 

When Time Domain or Frequency Domain Specification is used (and the Display 

Specific Curves option is selected), the auto-scale is disabled and the Maximum 

Excursion that the user specified is used as the plot range. If the range specified is 

much larger than the actual signal, then one will only see straight lines. In that case 

the zoom option should be used by holding down the left mouse and dragging a box 

around an area of interest to zoom in. Alternatively a suitable excursion limit should 

be specified or the Display Specific Curve box should not be ticked. 
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6.3. Instrument Sub-menu 
This sub-menu contains the controls for setting the gain for the magnetometer, 

accelerometer and microphone inputs as shown in Figure 10.  The gain may be set to 

1, 10, 100 or 1000.  In normal circumstances a gain of 1 should be selected for 

magnetometer inputs unless AC input coupling has been selected when a gain of 10 or 

more may be appropriate.  With a gain of greater than 1 and DC coupling selected, 

the DC levels due to the geomagnetic field may cause the input amplifiers to saturate. 

 

As the accelerometer and microphone outputs contain no DC component, 

amplification may be applied without causing DC saturation of the amplifiers.  For a 

1V/g accelerometer, a gain of 100 is appropriate and for a 10V/g unit a gain of 10 is 

recommended.   

 

$  
If a gain of 1000 is selected, the bandwidth of the Spectramag-6 input amplifiers will 

be reduced from 3.5kHz to about 1kHz (-3dB point). 

 

 
                      Fig.10: The Instrument Set-up sub-menu 

 

 

 

 

 

 

 

 

 

 

 

When a gain of greater than 1 is selected, the software applies an appropriate attenuation to 

compensate for the gain so the values displayed will remain constant at all gain settings.  

Therefore if an AC field of 10nT rms is applied to a magnetometer then the signal will 

appear as 10nTrms on the display at all gain settings and the operator does not need to 

consider the gain factor.  The amplifiers are positioned before the A/D converter so gain 

may be used in critical applications to increase the signal to noise ratio as the signal will be 

amplified while the internal noise of the A/D converter will not.   
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6.4. General Sub-menu 
This sub-menu allows the user to select the Data Folder where data can be exported 

after a scan is completed. The user can browse to a folder by clicking the ... button.    

For Single and Continuous acquisition modes, the data have to be manually saved on 

completion of a run (by clicking File Ÿ Export  Ÿ Data and selecting the location 

and the name of the data file to be created) whereas in the Multiple mode the data is 

automatically saved to the specified location. The data is saved as a .sm6 file which 

contains the data, time and frequency domain plots and the settings used in a run. In 

the Multiple mode, there is also the option of exporting data as ASCII files (Fig.11.) 

for use in spreadsheets such as Microsoft Excel or in other programs such as 

MATLAB.  

 

 

The Scan on Exit box (if ticked) will cause an immediate scan when exiting the 

Settings menu by clicking the OK  button.  If it is not ticked, a run can be started by 

clicking Scan ­ Run in the toolbar or by clicking the green tick P symbol.  A 2-

second delay (when DC coupled) or 10-second delay (when AC coupled) will be 

introduced before starting a scan, to allow the Spectramag-6 input filters to settle. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
                                  Fig.11: The General sub-menu  
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6.5. Sensor Sub-menu 
The Sensor sub-menu allows a user to select their preferred units for magnetic field, 

vibration and sound measurements.  In Units the options for magnetic field are nT, ɛT 

and mGauss (mG) whilst the options for vibration are ɛg, mg, g or mms
-2

.  Selecting 

these options will cause the graphics to be displayed in the appropriate units.  The 

unit for sound measurements is set to Pascal. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

                            

 

 

 

 

 

 

 

 

 

                                   Fig.12: The Sensor sub-menu 

 

The Input 1  and Input 2 Scaling settings allow the correct sensor scaling to be 

selected (Figure 12).  The Magnetic scaling corresponds to the available range of 

Bartington Instrumentsô Ó Mag-03 sensors from 70mT/10V to 1000ɛT/10V. There is 

also a Custom option that when selected, allows the user to enter a custom magnetic 

scaling (in the Input 1 or Input 2 Custom Scaling boxes) as shown by the red arrow in 

Figure 12.   The Vibration combo box allows the accelerometer scaling to be set to 

1V/g, 10V/g or Custom. Similar to the Magnetic scaling, selecting the Custom option 

from the combo box activates Input 1  or Input 2  Custom Scaling input boxes 

enabling a user to enter custom scaling factors for the accelerometers connected to 

each input group of the Spectramag-6 unit. The microphone scaling is set via the 

Microphone input box and the value should be set (as a default) to 50mV/Pa to match 

the recommended microphone specification.  
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6.6. FFT Sub-menu 
Spectral analysis in Spectramag-6 is accomplished using a Fast Fourier Transform 

(FFT) algorithm. The spectral plots are produced during data acquisition and when 

saved data are recalled and post-processed  The following are the key features for 

spectral analysis using the Spectramag-6 software. 
 
 

 

6.6.1 FFT windows 
FFT windows are useful for minimising spectral leakage that causes power to leak 

from each spectral component to all other bins. The leakage from strong spectral 

components often completely swamp weaker components making them hard to detect 

or resolve in frequency hence FFT windows are extensively used for Fourier analyses. 

There are five FFT windows in Spectramag-6  (Fig.13.) that can be selected namely: 
  
Á  Uniform (None) Window          ÁHamming Window             Á Welch Window 

Á Bartlett Window                         ÁHann Window 

                                            

   Fig.13: FFT settings for the Spectramag-6 software 

 

 

The choice of an FFT window depends mainly on the signal being processed, the 

desired amplitude accuracy and the required frequency resolution. For example, the 

Hamming window is suited to analysing closely spaced sinusoids and gives the best 

frequency resolution but not the optimal amplitude accuracy.  

 

On the other hand, a Hann window is good for analysing narrowband random signals, 

combination of sinusoids or signals of unknown content. It gives slightly better 

amplitude accuracy but lesser frequency resolution compared to the Hamming 

window. Hence the choice of window depends on the signal being processed and 
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whether the point of interest is signal detection or frequency resolution (see the 

Appendices A and B for further details on FFT windows).   

 

           

  

6.6.2. Overlap Processing 
FFT windows reduce spectral leakage and improve frequency resolution by forcing 

both ends of an input waveform to zero or near to zero to avoid end-to-end mismatch. 

However this leads to data loss at both ends. Overlap processing is a method used to 

reduce such data loss by recovering the data normally eliminated by the tapering 

ends of FFT  window functions. In overlap processing a longer data set (more than 

that required to produce a desired frequency resolution) is normally obtained. This 

data is then broken into segments and these segments are overlapped, windowed, 

FFTed and the results are combined.  In Spectramag-6 the overlap feature can be 

selected by ticking a box as shown in Figure 13. The percentage overlap is fixed at 

50%.  
 

The other useful feature in the FFT sub-menu is the Number of Discrete Frequencies 

(NDF). The NDF represents the number of segments that the data set is broken into 

and allows faster data processing by enabling smaller segments of data to be FFTed 

rather than processing a large chunk of data all at once. In Spectramag-6, NDF ranges 

from 1 to 16. The NDF is used in conjunction with overlap processing giving the 

following possible configurations: 

 

(i) Overlap ON, NDF (set from 1 ï16) 

(ii)  Overlap OFF, NDF (set from 1 ï16) 

 

In (i) the acquired data is broken up into the number of segments set by NDF. 

Segments are overlapped, windowed and FFTed.  Whereas in (ii) the acquired data is 

broken up into the number of segments set by NDF and segments of data are each 

windowed and FFTed (without overlapping) and the results are then combined. In 

each case best results are obtained with NDF = 16. Note: In order to use an NDF 

greater than 1 enough data MUST be acquired. This follows the formula:  

 

Data points required = 4*NDF*1024      This is summarised in Table 3.  

 

Table 3: The minimum number of data points required for each NDF 

NDF  Minimum 

data points 

reqd. 

 NDF  Minimum data 

points reqd. 

1 4096  10 40960 

2 8192  11 45056 

3 12288  12 49152 

4 16384  13 53248 

5 20480  14 57344 

6 24576  15 61440 

7 28672  16 65536 

8 32768    

ÀFor best performance, NDF used should also be a power of two 
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6.6.3. Spectrum selection 
The Spectramag-6 software produces two forms of outputs namely (i) spectral 

amplitudes in RMS and Peak to Peak and  (ii) Amplitude Spectral Density (ASD) 

values in RMS/sqrt(Hz) and Peak to Peak per square-root-Hertz i.e. PkPk/sqrt(Hz). 

Each option is selectable via a drop-down menu as shown in Figure 13.  

 

These four options are available to all input types and measurements. For example 

when a magnetometer is selected as the input source (Figure 6) and nanoTesla (nT) is 

selected as the unit (Figure 12), the output is displayed as nanoTesla-RMS (i.e. 

nTRMS) or nTRMS/sqrt(Hz) based on whether RMS or RMS/sqrt(Hz) is selected in 

the drop-down menu in Figure 13. Similarly if the accelerometer is selected as the 

input source and the unit is set to microgravity (mg), the output plot is displayed as 

mgRMS or mgRMS/sqrt (Hz) based on whether RMS or RMS/sqrt(Hz) is selected in 

Figure 13. Other units can be selected in a similar manner. Table 4 shows more 

examples of how the units for the graphical plots are selected. 

 

Table 4: Example showing how units for graphical plots are selected 

Input selected 

(Figure 6) 

Units selected 

 ( Figure 12) 

Spectrum selected from 

FFT sub-menu (Figure 13) 

Unit used in plots 

Magnetometer mT RMS mTRMS 

Magnetometer mT RMS/sqrt(Hz) mTRMS/sqrt(Hz) 

Magnetometer  nT RMS nTRMS 

Magnetometer nT PkPk nTPkPk 

    

Accelerometer mg RMS mgRMS 

Accelerometer mg RMS/sqrt(Hz) mgRMS/sqrt(Hz) 

Accelerometer mms
-2
 PkPk mms

-2
PkPk 

    

Microphone mV/Pa RMS PaRMS 

Microphone mV/Pa RMS/sqrt(Hz)  PaRMS/sqrt(Hz) 

Microphone mV/Pa PkPk PaPkPk 
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7. ACQUIRING DATA  
After the desired settings have been selected as shown in Section 6, a scan can be 

initiated by selecting Scan ­ Run from the toolbar or by clicking the green tick P 

symbol.  If the Scan on Exit option is selected (from the General sub-menu), a scan 

will also be initiated on selecting OK  from the Settings menu.  When exiting from the 

Settings menu, a two-second delay will occur (if input coupling is set to DC) while 

the magnetometer zero offsets are calibrated. When an accelerometer, microphone or 

a magnetometer with AC input coupling is selected then the delay is increased to ten 

seconds to allow the input filters to settle.  Depending on the signal level, a much 

longer settling time may be required when the highest resolution is needed.  Repeated 

scans will show the filter settling with time.   
 

During a scan, the progress can be observed at the bottom-right corner of the screen 

where the number of samples acquired and the number of averages or the number of 

runs completed are shown.  If a time domain display was selected for any of the input 

groups then it will be shown and updated about once per second but there might be a 

longer delay at low sample rates. If selected, the frequency domain plots will be 

displayed only on completion of a scan.  If averaging has been selected, it will only 

be applied to the frequency domain display.  The time domain display is updated 

about every second with the latest time data while the frequency domain display will 

be updated with the result of the latest average. The user's computer may become 

slow if too many scans are run and the files are left open.  It is a good practice to save 

and close the files not required before running a new scan by doing File­ Close All.  

A typical Spectramag-6 plot is shown in Figure 14.     

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

  

 

           

   
                 Fig.14: Time and Frequency Domain plots from Spectramag-6 

 

 

 

 

 

 

 


