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Processing Sensit Field Data - Introduction 

 

The basic field saltation data site is comprised of meteorological data towers complimented by 

sand catchers and the Sensit wind eroding mass flux sensor. This paper provides a brief 

background and suggested methods of processing Sensit field data. 

 

The Sensit eroding mass sensor requires no maintenance and can operates nicely in a solar 

powered remote erosion monitoring station. The data acquired provides estimates of mass flux 

with high-resolution detail of erosion processes.  The wind speed required to start movement on 

the surface is easily determined shown in the particle impact (PC) data and is affectionately 

referred to as the �threshold� of movement 

 

Sand catchers should be checked daily, samples collected, weighted and collection time 

recorded.  Catcher mass (a total mass for the event reference) is necessary as a reference for 

the processing of Sensit kinetic energy (KE) data collected for an erosion event.  Accurate 

catcher collection mass, data and time are very important values. 

Model H11-LIN 

 

 

 

WebSite:  

About the new Model H11-LIN 

 

In addition to the same PC and KE outputs as previous Sensit models H11B & H11C sensors the 

H11-LIN has a PHA (pulse height analyzer) output (described below).  It also has selectable 

gains of 1X and 10X. 

It does not produce the previously seldom used outputs that were toggled versions of KE & 

PC. These were provided for older data loggers that did not have the ability to count pulses. 
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Model H11-LIN improvements 

 

• New data output � individual particle impact energy : The model H11-LIN has an 

additional output providing the kinetic energy of every individual particle impact. This data 

is in the form of a variable pulse height signal. A pulse height analyzer (PHA) unit is 

required to capture this data and should be available by the 1st quarter 2008. The pulse 

is not unique in any way so it is possible there is some commercially available PHA 

instrument that could be used. Nuclear PHA instruments may not work because they are 

specifically looking for a Gaussian shaped pulse and use a peak detection circuit for their 

trigger. The Sensit PHA output is a square wave (a track and hold of an internal value) 

and the PC output is used as the PHA trigger. 

• Programmable Gain: Sensitivity can be increased by 10X externally via data logger or 

by physically connecting the GAIN wire to +12V. Connected to ground or left open 

selects a gain of 1X. The normal sensitivity of the H11-LIN is many times more sensitive 

than the previous standard H11B & H11C models so the 10X feature is extremely 

sensitive. 

• Superior seal: The crystal mounts now extends over the ends of the crystals providing a 

superior seal and protecting the edges. 

• Lower power: The new sensor draws less current (~70ma) than the previous sensors 

(~90ma) in the 1X gain and a bit more in the 10X mode (~80ma).  The new Sensit in any 

mode draws less power than previous Sensits. 

• Symmetrical response: Uniform radial response has now been achieved by heavy 

nickel plating of the crystal surface.  Previous Sensits had an anodized aluminum shield 

epoxied around the crystal for protection.  Variance in the epoxy coating caused an 

asymmetrical response characteristic. This is no longer a problem. 

• No multiple counts: Large energy impacts do not produce multiple counts in the PC 

output data.  In lower end sensors this effect produces unusable data and can occur at 

virtually all levels of impact.  Earlier Sensits did not encounter this problem until the 

impact energy was extreme and then rarely. This is no longer a problem at any energy 

level. 
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Sensit PHA data requires pulse height analyzer 

 

Acquiring pulse height data requires a pulse height analyzer. The Sensit PHA output pulse may 

be input to any compatible pulse height analyzer for processing and collection.  These units tend 

to be expensive and normally do not acquire a series of spectrum.  

 

PHA Background � A pulse height analyzer (PHA) prod uces a graphical representation of the 

spectrum of pulse heights.  The x-axis represents pulse height and the y-axis is the number 

of counts at that pulse height. The longer a PHA is allowed to acquire data, the greater the 

resolution of information. i.e., a peak will become increasingly defined. 

 

The PHA is most commonly used in the field of nuclear scintillation. It is simply the counting and 

sizing of radioactive particle energy.  The energy spectrum of radioactive atomic particles clearly 

defines a radioactive isotope by "signature" peaks. Another similar effect is the mass 

spectrometer data. 

Generic PHA instrument structure 

A pulse height analyzer is an instrument with a large number of counters. The number of counters 

is typically 128 to 4095.  Each counter is assigned to a small pulse height (voltage) range. Each 

counter is typically capable of counting 216 -> 220 counts per channel (counter).  Example:  If the 

PHA input full scale voltage range for incoming pulse heights is 4.095 Volts, and there are 4095 

counters, a separate counter is assigned to count pulse heights over every 1mV portion of the 

4.095 Volt range.  

Sensit PHA data 

 

The amplitude of each Sensit PHA output pulse is proportional to the energy transferred from one 

particle impact. It is anticipated this module will acquire up to 1000 sequential energy spectrum.  

 

If your facility is technically inclined, you could build your own pulse height analyzer.  The 

standard Sensit PC output pulse can be used as a �sync� pulse (negative slope trigger) for your 

PHA. 

Gain Selection 
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Sensitivity can be increased by 10X externally via data logger or by physically connecting the 

GAIN wire to +12V. Connected to ground or left open selects a gain of 1X.  The dynamic range of 

the pulse height output covers fine to medium size particle impact energies. The total dynamic 

range (105) of possible eroding particle energies is too great to be covered by a single linear A/D 

system so we incorporated the selectable gain (X1, X10) to increase the PHA range capability. 

 

Model H11-LIN eroding mass sensor  

 

·  Base diameter: 2.050”,   length: 8.00” +/- 0.250” 

·  Upper post diameter: 1.050”  length: 5.50” +/- 0.50” 

·  Crystal diameter: 0.915”   length: 0.475” +/- 0.20” 

·  Top of base to center of crystal:  length: 3.100” +/- 0.050 

·  Cable diameter: 0.210”  length: 25 feet. 

 

Outputs:  

·  Particle count  (PC) data output is a CMOS/TTL compatible pulse indicating one particle 
impact, 

·  Kinetic energy  (KE) is a CMOS/TTL compatible pulse representing a fixed amount of 
energy that has impacted the sensor. Each pulse represents the same amount of total 
energy and is calibrated by normalizing to the mass caught by a field catcher.  The 
catcher mass normalization method compensates for a multitude of variables including 
day to day environmental effects of rain, humidity, radiation etc. 

·  NEW: Pulse height analysis  (PHA) output is a pulse varying in amplitude with individual 
particle impacting energy. Pulse width: ~50uS, amplitude: 0 -> 5V. When input to a pulse 
height analyzer the PC output can be used as the sync if required.  

Inputs:  

·  Power: +12VDC@70ma 
·  Gain select  (1X, 10X) can be selected via data logger output (open collector w/<10K pull 

up resistor).  Gain may also be selected by connecting this wire to ground (1X) or 
connected to +12V (10X). 
 

Model H11-LIN Wiring Color Code 
Outputs 

·  (brown) KE (kinetic energy / pseudo mass flux) - CMOS/TTL compatible pulse 


