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Obtaining full [SPA vs. H] or [SPA vs. f] graphs
in one single experiment

How to benefit from MaNIaC’s automa�on features 

Many experimental research procedures involve one or 
more series of similar tests in which one parameter is 
swept, while all other parameters are kept constant.  
These procedures demand a rigorous execu�on of 
several steps in order to maintain the assumed 
experimental condi�ons. With that in mind, nB’s team 
equipped MaNIaC (DM100 Series’ embedded so�ware) 
with the experiment mode. 

 The experiment is a sequence of single tests pre-
programmed by the user that opens a wide range of 
possibili�es for automated sequences of tests while 
remarkably improving the reliability of single-
sample/mul�ple-test  procedures. In this Applica�on 
Note you will find two useful examples.

Made in collabora�on with
The Ins�tute of Nanscience of Aragón
www.ina.unizar.es
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Experiment 1

[SPA vs. H] graph in one single 15 minute experiment. 

The purpose of this experiment is to obtain 
experimental data that can be used for the graphic 

(1)
representa�on of the dependence of SPA  of a 
magne�c colloid with the strength of the applied 
magne�c field in magne�c hea�ng tests.

For that, a sample of a magne�c colloid is automa�cally 
exposed to a series of �meslots in which the applied 
field stays constant within the same �meslot. And it’s 
increased from one �meslot to the next. 

The experiment was performed by se�ng a frequency of  
831 kHz, and then increasing magnitude of the H field, 
from 4 to 20 kA/m, according to the following table.

Timeslot

1
2
3
4
5

Intensity
[kA/m]

4
8

12
16
20

In order to make a useful comparison among all SPA 
values to be obtained from the experiment, it is 
desirable that every �meslot starts in a similiar thermal 
condi�on for the sample and the instrument. That’s 
why in between each couple of ac�ve �meslots another 
�meslot with zero field has been introduced in the 
sequence programmed into MaNIaC, in order to let the 
sample and the calorimeter to cool down.

The full experiment took only a couple of minutes to 
program, and 15 minutes of execu�on.

The following figure shows the resul�ng sequence of 
temperature vs. �me curves.

Le� axis (red line): temperature vs �me. 
Right axis ( ): the actual amplitude of the H  0blue line
field as func�on of �me.

A�er the experiment is finished, the app ZAR is used for 
quickly calculate the series of SPA values. The resul�ng 
data is then displayed

For a full repe��on of the whole procedure for control 
means, the same experiment sequence can be 
reexecuted with a new (or the same) sample without 
the need of any further programming.

(1) SPA: Specific Power Absorp�on. This parameter is also frequently called “SAR” (Specific Absorp�on Rate)
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Experiment 2

[SPA vs. f] graph in one single mul�frequency experiment. 

Like in the previous example, this experiment is 
designed to obtain experimental data that can be used 
for the graphic representa�on of SPA’s dependence 
with another variable; in this case, frequency. 

For this experiment, instead of a variable intensity, a 
frequency sweep is applied to the sample by taking 
advantage of the mul�frequency generator built in 
DM1. One single DM1 can feature up to 8 different 
frequency modes, with a bandwith of up to 2 octaves, 
within the 80kHz-850kHz range.

The experiment was performed se�ng a magnitude of 
20kA/m and then increasing the frequency, matching five 
of the eigth available frequency modes in this par�cular 
DM1, according to the following table:

Timeslot

1
2
3
4
5

Frequency
[kHz]

340
498
560
747
831

Since all the steps are executed with a high field 
intensity, the temperature increase that the sample 
showed were higher in average than in the previous 
example. Consistently, the sample needed more �me to 
cool down a�er each ac�ve interval, and that’s why the 
zero field intervals are made longer is this experiment.

The full experiment took more than 90 minutes. It all 
ran automa�cally without the need of any monitoring 
from the user.

The following figure show the resul�ng sequence of 
temperature vs. �me curves.

Le� axis (red line): Temperature vs �me. 
Right axis ( ): Frequency.blue line

Even when the star�ng points are less uniform that in 
the previous example, ZAR can be used to quickly fit the 
curve to a box-lucas model, and then reduce the error 
related to this situa�on. Thus, calcula�ng the series of 
SPA values with ZAR, the resul�ng data is displayed 
here:

Conclusion

A single, fast experiment for a complete 
characteriza�on of your sample. Either SPA vs. H  or 0

SPA vs. f curves can be obtained with unprecedented 
precision and reliability. 

A complete tool for the study of thermoresponsive 
materials and exploring the experimental accuracy of 
your SPA(H , f) theore�cal models is now at reach.0
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.

.. and more

These two examples show you a bit of the �me you can save by taking advantage of MaNIaC’s automa�on features. 

But automa�on and produc�vity go one step beyond with MaNIaC 2.0: the new versions allow you to control a test 
using secondary control variables. In other words, don’t struggle to find the op�mum H  magnitude because 0

MaNIaC will apply the intensity needed to achieve the temperature you want.

...see it on Applica�on Note Nº2.

Gear

The following devices were employed for the experimental procedures described in this document:

DM1 Applicator
8 frequency modes

standard fiber op�c probe

DMC1 Controller
Standard 1,5 kWa� DM100 Series controller

So�ware
MaNIaC 1.0 with ZAR op�on installed.

For a closer look to DM1 go to
h�p://www.nbnanoscale.com/content/cats/52/DatasheetDM1.pdf

 

For a closer look on MaNIaC, go to
h�p://www.nbnanoscale.com/so�ware.html
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