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Safety Information

Please review the following safety warnings to avoid injury and prevent this product or any
other related products from getting damaged. To avoid potential hazards, please use this
product according to instructions.

Avoid fire or personal injury

Use the appropriate power cord. Please use only the power cord specified by this
product and those approved by your country.

Correct connection and disconnection. Before connecting the product with the computer,
please ensure whether or not the computer has been booted, and only switch on the power
of this product after the computer has been booted. If you want to disconnect the product
with the computer, please first disconnect and delete the software before shutting down the
product.

Grounding. This product is grounded and connected through the power line. To avoid
electrical shock, the grounding wire must be connected to the ground. Before connecting
the product with the input and output terminals, please ensure that it has actually been
grounded.

Observe all the power of terminals. To avoid fire or electrical shock, please pay attention
to power and indications on the product. Before connecting the product, please read the
product manual to get a better understanding of the power information.

Power disconnection. For disconnecting the electric supply and for any power connection
for the product, please refer to indication to ensure the correct positions. Please do not
obstruct the power switch, and ensure that user is able to reach for the power switch at any
time.

Please do not operate the product if the cover is left opened. If the cover has been
removed, please do not operate on this product.

Please do not operate if there is any suspicious malfunctioning. If you suspect that this
product has been damaged, please allow qualified maintenance personnel to inspect on it.

Avoid exposed circuitry. In the event of power conductance, please do not touch the
exposed connector or component.

Please do not operate it under a damp status.
Please do not operate it in an environment filled with combustible or explosive gas.

Please maintain the product’s surface clean and dry.
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Please operate and store in an adequate environment. This equipment is designed to be
safe at least under the following conditions:

a) indoor use;

b) altitude up to 2 000 m;

c¢) temperature 5 °C to 40 °C;

d) maximum relative humidity 80 % for temperatures up to 31 °C decreasing linearly to

50 % relative humidity at 40 °C;

e) MAINS supply voltage fluctuations up to £10 % of the nominal voltage

Warning! This warning indicates that such operation condition may
cause injury or casualty.

Attention! This attention indicates that such operation condition may
cause this product or other item to damage.
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Environmental Precautions

In this section, we would provide relevant information on the impacts the product would
bring to the environment.

Product Disposal
While recycling the instrument or components, please refer to the following guidelines:

Equipment recycling: The production process of this equipment is compliant to natural
recycling and regeneration issues. If this product is not handled properly in the course of
disposal, it might generate harmful substances that may cause environmental or human
health hazards. To avoid such substances from being released to the environment and
reduce the use of natural resources, we suggest that you discard this product through a
proper recycling system to ensure that most materials can be recycled and reused properly.
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Chapter 1 Principle of AC Magnetic Susceptibility Measurement
Section I AC Magnetic Susceptibility

Under an external magnetic field, the direction of magnetic dipoles of a
magnetic substance tends to be along the direction of the external magnetic
field. If the external magnetic field is an alternative-current (AC) magnetic
field with low AC frequency (generally lower than microwave frequency), the
magnetic dipole oscillates with this AC magnetic field. This is the physical
origin of AC magnetic susceptibility of a magnetic substance. The oscillation
frequency of magnetic dipole is the same as that of the external AC magnetic
field, but a phase difference between of the magnetic dipole and the external
AC magnetic field. Therefore, the AC magnetic susceptibility y,. of a
material can be expressed as .e'’, where y, represents the amplitude of the
magnetic susceptibility of the material, and @ is the phase difference of
magnetic dipole with respect to the external magnetic field.

In addition to using magnetic susceptibility strength y, and phase difference 6
to express AC magnetic susceptibility y,. of a material, one can expand Yoe'®
into the form as y,cos0 + iy.sinf. 7y, can then be expressed as y + iy,
where ¥ = y,cos6 known as the real part of AC magnetic susceptibility, and y;
= y%osinf known as the imaginary part of AC magnetic susceptibility.
Therefore, the AC magnetic susceptibility y,. of a material can be expressed
in terms of y, and ;.

The AC magnetic susceptibility of a magnetic substance varies with the
frequency of external magnetic fields. Frequency Dependent Magnetic
Susceptibility Analyzer: XacQuan introduced by MagOu Co., Ltd has a major
function being capable of measuring the real part i, and the imaginary part y;
(or the amplitude 7y, and phase difference #) of magnetic susceptibility of a
magnetic substance under magnetic fields of various frequencies. The
frequency adjustable range is 10 Hz to 25 kHz.

The measurement principle of XacQuan is outlined as followed. The analyzer
initially measure the amplitude of the magnetic susceptibility Y, .ir, and the
phase difference 0, detected without the presence of sample (i.e. the air) and
of the external magnetic field. Thus, the magnetic susceptibility upon air
sample can be expressed as Jur =  Yoare" . Next, after placing the sample in
XacQuan, the amplitude of the magnetic susceptibility ¥, mix and the phase
difference Onix are detected, which results in the magnetic susceptibility mix
= yomix¢™. The magnetic susceptibility ymix detected with the presence of
sample is actually the contribution from both the air and the sample.
Therefore, one can deduct 7, from ymix to get the magnetic susceptibility of
the Sample Asample =  Ymix =  Xair = Xo,mixeigmi)C - Xo,aireieair = Xo,sampleeiemmple-
In this analysis, the ratio of Ysample O Yair, Xosample/Yoair» and the phase
difference @ of relative magnetic susceptibility of a magnetic substance can
be calculated through measuring ¥o.air, Yomixs  Ghir, ANd Giix.
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Furthermore, the real part (= %o sample/Xair X €OSOsampie ) and the imaginary part
(= Yosample/Yair X SinOsmpie ) of magnetic susceptibility of the to-be-detected
substance are avaliable.

According to the above principle, the flow chart of using XacQuan to measure
the magnetic susceptibility of the to-be-detected substance under a certain AC
external magnetic field is shown in Figure 1.

For XacQuan, an AC voltage is provided with an external function generator
to generate AC current flowing through the solenoid, thereby creating an AC
magnetic field inside the coil. When placing the to-be-detected magnetic
substance in this solenoid, it would be subjected to AC magnetic field action
and triggered to generate AC magnetic susceptibility signal.

Measuring the time dependent
induced voltage signal without the induced voltage signal with a to-be-
presence of sample detected sample

! !

Converting to frequency spectrum Converting to frequency spectrum
of induced voltage signal, including | |of induced voltage signal, including

Measuring the time dependent

amplitude and phase, via Fast
Fourier Transformation (FFT)

amplitude and phase, via Fast
Fourier Transformation (FFT)

\i

v

Filtering amplitude X, ,;: and phase
B,i; at a target frequency f

Filtering amplitude X, mix and phase
Bnix at a target frequency f

v
Constructing the time dependent y . (t) and x_. (1): Xair(t) =
X0.2irCOS2Tft+604ir) , and Ymix(t) = Yo.mixCOS2Tlt+Omix) USINE o airs Gairs
Xo,mix> aNd Omix

v
Finding time dependent YXsampile(t) Via Xair(t) — Xmix(t)
\

Converting Xsample(t) into frequency dependent signals (including
amplitude and phase) via Fast Fourier Transformation (FFT)

v

Filtering the amplitude of Xo.sample and phase difference G,mpi at a target
frequency f

V!

Calculating the amplitude xo sample/Xo.air and the phase difference Gample Of
magnetic susceptibility of a to-be-detected sample under an external
magnetic field of the target frequency f

Figure 1. Flow chart of measuring frequency dependent magnetic susceptibility.
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For XacQuan, Faraday coil is used to convert this AC magnetic
susceptibility signal into induced AC voltage signal, and it is input into
computer software after passing through the amplifier circuit and signal
capturing unit. Fast Fourier Transformation (FFT) is then used to analyze
the magnetic susceptibility size of the real part X, and the imaginary part X;
of the magnetic substance at a target frequency of AC magnetic field.
Through changing the AC voltage output’s frequency from function
generator, we are able to establish the frequency dependent AC magnetic
susceptibility of the magnetic substance.

Section II Curie-Weiss Law

The AC magnetic susceptibility of a magnetic substance varies not only with
the frequency but also the temperature. The critical point of a material change
its magnetic physical property from paramagnetism to ferromagnetism is
called Curie temperature. Materials with its temperature lower to Curie
temperature will be ferromagnetism. The description of the property is called
Curie-Weiss Law.

The Curie-Weiss Law is an adapted version of Curie’s Law, which is

M  Mpy, C

X=H~ "B T

X is the magnetic susceptibility of magnetic substance; M is the magnetic
moments per unit volume; H is the macroscopic magnetic field; B is the
magnetic field and C is the Curie constant.

For the Curie-Weiss Law the total magnetic field is B+ A M where A is the

weiss molecular field constant, and we can rearranged to
_ Cup

X The—CA

And further become the Curie-Weiss Law

C

X:—T—TC

Where the Curie temperature Tg is
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The following figure shows the Curie-Weiss Law which public on the
Ferromagnetic (Ga, Mn)As and its heterostructures article in 1998.

T T T ™ T T

1 (a.u.)

0 00 200 300
T(K)

The intercept between the line and x-axial is Curie temperature Tc. The
slope of the line is Curie constant C. The ) become very high after the
temperature 1s lower than Curie temperature.

In Chapter 2, we introduce all the major components that constituted
XacQuan.
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Chapter 2 Introduction of XacQuan

The structural diagram of XacQuan is shown in Figure 2. XacQuan is
composed of the following main components:

1. Function generator
2. Coil assembly
3. Partial voltage compensation circuit
4. Signal amplifier circuit
5. Data acquisition unit
6. Fast Fourier Transformation (FFT) software

o

Partial voltage _>| Signal amplifier circuit |

o compensation L

circuit
N —>| Fast Fourier transformation |
| Spectra of amplitude and phase of ¥,

Function generator

Figure 2. Structural diagram of XacQuan

The specifications and functions of all components shown in Figure 2 are
described in the following sections.
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Section 1 Function Generator

The function generator used in XacQuan is NI USB-6221, as
shown in Figure 3.

Figure 3. Function generator NI USB-6221used in XacQuan.

Section 2 Coil Assembly

The coil assembly of XacQuan is divided into two sections. One of
them is an excitation coil for generating AC magnetic field; the
other is a Faraday coil for sensing AC magnetic susceptibility
signal. The construction of these two coil parts are briefly
explained as follows:

1. Excitation coil

The sectional diagram of excitation coil is shown in Figure 4. It
is made of ABS material being wound with copper wire around
its exterior. After being detected by a LCR meter, the
impedance of this excitation coil in response to frequency f
changes is shown in Figure 5.

17 10000 -
|
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(]
Q
= 1000
i g g
. 5]
*
=
=
o L— 100 vl vl vl
12 10 100 1000 10000 100000
- T f (Hz)
Figure 4. Sectional diagram Figure 5. Impedance of excitation coil in
of excitation coil response to frequency f.

2. Faraday coil

The Faraday coil adopted here belongs to a type of gradient
Faraday coil, its sectional diagram of which is shown in Figure 6.
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It features an ABS tubular body
wound around with copper wire.
The tubular body comes in a top
and bottom section, each of them
1s wound with copper wire in an i
opposite  direction. The main
reason of oppositely directing
copper wire is to eliminate as

=

much as possible the induced =
voltage due to AC magnetic field

generated from excitation coil d L]
upon the impact of signal output of A

Faraday coil. ] ) )
Figure 6. Sectional diagram

of gradient Faraday

The gradient Faraday coil is coil

directly inserted into the excitation

coil to be coaxial with excitation

coil. The to-be-detected sample should be placed within the tube
on the top section (or the bottom section). The relative positions
of excitation coil, gradient Faraday coil, and sample are shown
in Figure 7.

The principle of Faraday coil is that a voltage is induced with
the time-varying magnetic flux, which is generated by
magnetized substance under AC magnetic field, through the coil.
The induced voltage across Faraday coil is proportional to the
product of the frequency of AC magnetic field and AC magnetic
susceptibility of substance. Thus, at a given frequency of
external magnetic field, the AC magnetic susceptibility of
substance can be obtained by measuring the induced voltage
across the Faraday coil.

Gradient Faraday coil o .
l Excitation coil

Copper wire

Sample

Function
generator

Figure 7. Relative positions of excitation coil, gradient Faraday coil,
and sample in the coil assembly of XacQuan.
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Section 3 Partial Voltage Compensation Circuit

To further eliminating induced
voltage across gradient
Faraday coil due to the AC
magnetic field generated by
excitation coil, XacQuan is
equipped with the partial
voltage compensation circuit.
Its circuitry is shown on the
left side of the dashed box in
Figure 8. The top and bottom
sections of the gradient
Faraday coil are connected
with a 5-kQ resistor and a
variable 100-Q resistor in

Gradient Faraday Partial voltage

) ] coil compensation
series, respectively, and each circuit
is being subtracted by the Figure 8. Output signal of voltage
VolFages across 5-kQ sensed  with  gradient
resistors. Finally, the Faraday coil after passing
voltage from both terminals through the partial voltage
of AB is led to signal compensation circuit.

amplifier circuit.
Section 4 Signal Amplifier Circuit

The circuitry of this signal amplifier circuit, as shown in Figure 9(a)
and 9(b), is mainly an instrument amplifier. The output voltage
from the partial voltage compensation circuit is input to this
amplifier circuit to increase the S/N ratio. The relationship between
the gain of the signal amplifier circuit (Amp.) and the frequency f
of input voltage (Vin) is shown in Figure 10.

(a) (b)

Figure 9. Schematic diagram (a) and actual photo (b) of signal amplifier circuit.
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1000

Gain

400 - Gain = Vo, /V,,

200 Ll Ll Ll L1
10 100 1000 10000 100000
f(Hz)
Figure 10. Relationship between the gain of the signal amplifier circuit

(Amp.) and the frequency f of input voltage (Viy).

Section 5 Data Acquisition Unit

The data acquisition unit NI
USB-6221 adopted with

XacQuan is shown in Figure 11. -
NI USB-6221 transmits this o
signal to the computer for data '

processing through USB terminal.

Please refer to the attached  Figure 11. Data acquisition card NI
operation manual for detailed USB-6221.
specifications.

Section 6 Fast Fourier Transformation (FFT) And Analysis Software

The voltage signal output from data acquisition unit is time
dependent and is then converted into frequency dependent via built-
in FFT of operation program of XacQuan. The signals at a target
frequency can be recorded as functions of time by using the
operation program. Please refer to Chapter 3 for detailed
descriptions.
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Chapter 3 Operation Procedures

In this chapter, we would introduce the operation procedures of XacQuan.

Section 1 Operation Program Installation And Equipment Startup

1. Install NI USB-6221 driver program according to the instructions
stated in the operation manual.

2. Copy XacQuan2-AutoF0512.exe, XacQuan2-AutoSC0510.exe,
and XacQuan2-AutoC0518.exe three files to a computer. These
files are stored in Xac-f1 Software CD-ROM.

6. Connect the USB output terminal of XacQuan with the computer.

7. Connect XacQuan with power supply and switch it on. You have
then completed the installation and startup procedures.

Section 2 Measurement of Frequency Dependent (.

1. Initiate the program XacQuan2-AutoF0512.exe. The following
window shows up.

© XecQuan2-AutoF0512-DAQV330-Reporter

@l
Mag@Qu

Sample name  Warming time Frequency
1 200H:

3001Hz =
Magnetic Field Datanumber |sooir; =
150 mG | 7001 - PEEESRISISS——

0 2530

WBERRBHERAT
Tel: +686-2-86671397  Fax.886

L: +586-2- -2-86671809
Emall:info@magau.com  URL: http: . magat.com

2. Key in the sample name at “Sample name”. For example, key in
test-sample at “Sample name”.

-
ﬁr XacQuan2-AutoF0512-DAQ0330-ReporterA0512:

— —

i

Mag@Qu

Sample name Warming time Frequency

I
|
test-sample 1 11Hz
31Hz
Magnetic Field Data number |53y,
150 mG — 1 101Hz

3. Click on “Magnetic Field” to select the amplitude of applied AC
magnetic field. The selectable amplitude of applied AC
magnetic field is either of 10 mG, 20 mG, 30 mG, 40 mG, and

] »

1
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50 mG, 100 mG, 150 mG or 200 mG. For example, 150 mG is
selected.

PE————cy,
»|S]

Warming time Frequency
el i | 11Hz

- 31Hz El
Data number |51,
"i1 101Hz -

4. Set values for “Warming time” and “Data number”’. The
suggested value for “Warming time” is 2 or 3, while the value
for “Data number” is 3-10. For example, “Warming time” is set
as 2. “Data number” is set as 5.

£ ¥acQuan2-AutoF0512-DAQ0330-Repo

Sample name Warming time Frequency
‘test-sample 2 | | 11Hz
e | 31Hz
Magnetic Field Data number |5y
150 mG v] ; 101Hz -

5. Select the frequencies of applied magnetic field at “Frequency”.
The frequency range is from 21 Hz to 23801 Hz.

0 Xeccune AL DR
iy

Mag@u

Sample name Warming time Frequency

m| »

L)

-

=

testsample 2 [2001Hz | -
" | 3001Hz =

Magnetic Field ata number _ E-
150 mG v] 5.5 |700tHz -

6. Click “Start”, the following window shows up to ask you to
“Save temporary file” in a suitable directory. For example, the
temporary file is saved on desktop. Then, click “OK”.
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7. XacQaun starts to record the amplitudes and the phases for the
case without sample.

8. The diagram block on the upper-left region is the spectrum of the
amplitude of magnetic susceptibility of a substance, i.e. Yo-f
curve. The frequency range of this spectrum is automatically
adjusted according to the selected value in “Frequency”.

[ »a

Mag@u

Sample name  Warming time Frequency  Message

2 Scanning...[ 2001 Hz ], without sample.

9. The time-evolution peak value in the ,-f curve is plotted in the
diagram block on the upper-right region, i.e. Xopeak-t curve. The
total numbers of the data points in the Yo pea-t curve equal the
summation of the values in “Warming time” and “Data number”.
For example, the summation of the values in “Warming time”
and “Data number” is 7, there will be 7 data points recorded and
shown in Yopeak-t curve. However, only the last 5 data points
(value in “Data number”) are used for calculations of .

10. The diagram block on the lower-left region is the spectrum of
the phase of magnetic susceptibility of a substance, i.e. phase-f
curve. The frequency range of this spectrum is automatically
adjusted according to the selected value in “Frequency”.

11. The time-evolution peak value in the phase-f curve is plotted in
the diagram block on the lower-right region, i.e. phase-t curve.
The total numbers of the data points in the phase-t curve equal
the summation of the values in “Warming time” and “Data
number”. For example, the summation of the values in
“Warming time” and “Data number” is 7, there will be 7 data
points recorded and shown in phase-t curve. However, only the
last 5 data points (value in “Data number”) are used for
calculations of Y.

12. The instant state of the measurement is shown in “Message”.

13. After finishing recording the signals for the case without
sample, the following window shows up to ask you to put the
sample into XacQuan.
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MagQu Co., Ltd.

& — ]

Please put the sample and click "OK."

14. Put the sample into XacQuan and click “OK”. XacQaun then

15.

16.

17.

18.

records the amplitudes and the phases at frequencies for the
case of with sample. Whenever finishing recording the
amplitudes and the phases at frequencies, the following
window shows up.

© XecQuen2-ReporterADS12-RF0412-Calculator0A14 VI M
[ 1»

Mag@u

Sample Magnetic field Data number
testsample  150mG

View

5000 10000 1500 2000 25000
Frequency (Hz)

The real part (Re[).], white line) and the imaginary part
(Im[Yac], red line) as functions of frequency for the tested
sample are plotted in the right region.

The data of ), peax and phase at a given frequency for cases of
without and with sample are plotted in the left region. The first
5 data (5 comes from the value in “Data number”) are for the
case of without sample, the other 5 data are for the case of with
sample.

You can select the interested frequency in “View raw data” to
view the data of ¥, peax and phase at the interested frequency for
cases of without and with sample are plotted in the left region.

Click “Including raw data” and then click “Save”, the following
window shows up to ask you to select a suitable directory to
save the results. For example, the results are save as test-
sample.xls on desktop.
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G YocQuan?-ReporterAOST2 RFOHL2-CalculatarGA LAV =
- 0 rE
lile options
- |fing anatysis resuit E
fing raw data
E ) Re(Xac]
quency respon =
Ay ==,
@
wREWQ) DS 5
FRILD

19. You can open the test-sample.xls. The frequency is listed in
column A, and Re[),.] and Im[}(,.] are listed in columns D and
E, respectively.

[&6] Microsoft Excel - test-sample.
i) @20 4EE ®EY #A0 #XQ IRD BHQ FEW BREQ

DGO PRI SR P08 A 00 o @) wame s =B
08 - ~
A |l B T ¢ T o [ E [ F [ & H | 1 [ 1 [ K |
| 1 Date/Time: 20127719 B2 11:52:25
2_sample name: testsample
3 |Magnetic field: 150mG
| 4 |Data number: 5
| 5 |Number of frequencies: 10
| 6 lsave mode: 3
7
[e]
[ 9 |Frequency (Hz) Amplitude Phase  RelXac) Im[Xac] Average ar Average pt Average ar Average phase  with sample )
[10] 501 5760617 -187447 5757534 0.188429 S31E05 242093 0000359 -25.8066
[11] 2001 5736439 672594 5696959 0671854 537605 661452 0.000361 -7LE7AL
[12] 5001 5799935 -164661 5562066 1643981 7.54E05 935842 000051 -107.649
13 10001 6010997 352256 4910305 3467131 8.58E05 -107.678 0000588 -138.075
[14 | 13001 6.09374 486173 4028483 4.572198 8.44E-05 -108.336 0.000573 -150.615
[15] 15001 6.086601 584661 3.183311 587798 S.64E05 -106.826 0.000576 -157.944
[ 16 18001 5963174 735289 1600745 5718463 S6E-0S -L03.399 0000543  -1682
[17] 20001 5826350 822526 0785428 5773176 0.000106 -101.874 0000639 -174.689
[18] 23001 5651447 937495 036957 563935 0.00013 -103.006 0000737 173.3727
19 24901 5351135 -104.015 -1.2959 5.191849 0.00015 -103.706 0.000779 163.0324
20 |==
| 21 |Raw data
| 22 |—501Hz
| 23 |Time (sec) Xo ( withot Phase (wit! Xo ( with s Phase ( with sample )
24 0 531E05 242202 0000359 -25.8082

1 82IRAS. 249007 NANN2SA 82070

P (L% % & xXxOOOD® + - x+ <> =8$%¥ccmabial

20. Click “Exit Reportor”, and then click ‘“’Exit” to shut down the

program. The measurement of frequency dependent Y, has
been finished.

Section 3 Measurement of Magnetic Concentration

Section 3A Establishment of Re[)a.] vs. magnetic concentration

1. Initialize the program XacQuan2-AutoSC0510.exe, the
following window shows up.
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2. Key in the sample name in “Sample name”, select the interested
frequency” Frequency”, select the amplitude of the ac magnetic
field in “Magnetic Field”, key in values in “Warming time” and
“Data number”. For example, “Sample name” is MF-DEX, the
“Frequency” is 18001 Hz. The amplitude of ac magnetic field is
200 mG. The values in “Warming time” and “Data number” are
2 and 5, respectively.

& et e

MagQu

Sample name  Message

MF-DEX
20sTime dependent Xopeak
aoonr |

| Frequency
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Magnetic Field & 0205}
200mG [~
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2
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o, Time dependent phase

520,

[san |
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Emal:info@magau.com  URL http. /v magau.com
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Copyright 009 Magau Co, Ltd. AllRights Reserved

SEQ 1E41

3. Click “Start” to record the signals for the case of without sample.

4. The time-evolution Yo peak 1S shown in “Time dependent Yo pear” N
the upper-left region. The time-evolution phase of Y, is shown
in “Time dependent phase” in the lower-left region.
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5. Whenever the recording of the X, peaj and phase for the case of
without sample, a message window shows up to ask you load the
standard sample #1 to XacQuan and input the magnetic
concentration of the standard sample #1. For example, the
magnetic concentration of the standard sample #1 is 0.21 emu/g.
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Please change your sample and enter the concentration;

Concentration

0.2

[ Continue ] l Finish J

. Once you have loaded the standard sample #1 to XacQuan and
input the magnetic concentration in the message window, click
“Continue”. XacQuan then records the signals for the case of
standard sample #1.

0 xecaunz-Anescos 0 AR
[ wl
{

Mag@Qu

HBERRAERAR '

uggested monitor resolution. 1024 x 766
Magau Co, Ltd, Al Rights Reserved

Tel: +836-2-86671897  Fax 886-2-86671809
| Email:info@magqu.com  URL: hitp: fwwew.magau.com Copyright

. Whenever the recording of the X, peaj and phase for the case of
standard sample #1, a message window shows up to ask you
load the standard sample #2 to XacQuan and input the magnetic
concentration of the standard sample #2. For example, the
magnetic concentration of the standard sample #2 is 0.18 emu/g.

. Once you have loaded the standard sample #2 to XaQuan and
input the magnetic concentration in the message window, click
“Continue”. XacQuan then records the signals for the case of
standard sample #2.

9. Repeat steps 7 and 8 for the following standard samples.

10. The final standard sample is the case of without sample. Thus,

input O in the message window and click “Continue” to record
the signals without sample.

11. The Re[),.] for each standard sample is calculated, as shown in

MagQu Co., Ltd.

the blocks in the right region. The Re[)a] as a function of the
magnetic concentration is plotted in the diagram in the right
region. The linear relationship between Re[)..] and the
magnetic concentration is obtained and shown in the
“Message”, as well as guided with the red line.
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12. Click “Save standard curve” to save the linear relationship
between Re[)..] and the magnetic concentration, as well as the
results in a suitable directory. For example, all the results are
saved as MF-DEX.txt on desktop

£ Save standard curve [
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13. Click “Exit” to shutdown the program.
Section 3B Determination of magnetic concentration

1. Initialize the program XacQuan2-AutoC0518.exe, the following
window shows up.
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2. Click “Load standard curve” to select the file for the relationship

between Re[X..] and the magnetic concentration. For example,
select the file MF-DEX.txt on desktop.

£ Select standard curve. =5

MSNED WAl - 2R

b #wRERW: | b ok
’ BERERD): [ Costom Potiem (554) < [ mE

3. Once the file for the standard curve is selected, the standard
curve is shown in diagram in the left region. The analytic
function for the standard curve is shown in “Equation:”.
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4. Key in the name of the tested sample in “Sample name”. Input
the values for “Warming time” and “Data number”. It is worthy
that the values for “Warming time” and “Data number” should
be the same as those in step 2 in Section 3A.
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5. Click “Start” to record the signals for the case of without sample.
The time-evolution X peak 1S shown in “Time dependent Yo peak” 1N
the upper-right region. The time-evolution phase of ), is shown

in “Time dependent phase” in the lower-right region.
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6. Whenever the recording of the X, pej and phase for the case of
without sample, a message window shows up to ask you load the
tested sample to XacQuan and then click “OK”.

& — ]

7. Once you have loaded the tested sample to XaQuan and click
“OK”, XacQuan then records the signals for the case of the tested
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8. Whenever the signals of the tested sample have been detected, the
Re[xac] of the tested sample is analyzed, and is labeled in the
standard curve with a green point. The corresponding magnetic
concentration is shown in “Concentration”. For example, the
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magnetic concentration of the tested sample is found as 0.143, in

unit of the same as that of standard samples.
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9. Click “Save data” to save the results in as suitable directory.

10. Click “Exit” to shutdown the program.
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Section 4 Measuring Procedure of Wide-Band XacQuan

1. Initiate the program XacQuanl00K.exe. The following window
shows up.
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2. The mode of operation is same as Chapter 3 Section 2. Note that
the frequency is enhanced to wider bandwidth from 1K up to
100K Hz.

3. Do not change the value of temperature. If users do, please
correct to be 25 before any measurement.

4. The report window is same as Chapter 3 Section2. Note that the
frequency is also changed and the temperature value here is for
recording, users can change here. The saving report will record
this temperature value.
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Chapter 4 Application Examples

Example 1:

The example given here is to measure the frequency dependent ac magnetic
susceptibility of magnetic fluid. The concentration of magnetic fluid is 0.3
emu/g. The mean diameter of magnetic nanoparticles is around 50 nm. The
real part Re[),] and the imaginary part Im[),] of the magnetic fluid are
measured as the frequency of the ac applied magnetic field by using XacQuan,
as shown below.

D =53.3nm

Portion (%)

| I | 1
100 200 300
Diameter (nm)

-10.8

Re[Xaclnor
IMXclor

-0.4

0.0 BT Ll Ll
100 1000 10000
f (Hz)

According to the Im[x.]-f curve, there exists a frequency at which the
absorption of ac magnetic energy by magnetic nanoparticles is maximum.
This evidences the resonance of oscillating magnetic nanoparticles dispersed
in water under ac magnetic field.

In fact, the Re[Y,]-f and the Im[x,.]-f curves can be used as spectra to
identify the magnetic composition. Once the composition of magnetic
material is changed, the behaviors of ¥, spectra vary. Thus, XacQuan can be
applied in determinations of magnetic composition for materials.
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Example 2:

One of important trends in green industry is “green cars” using batteries. The
most popular batteries are Li-battery. The cathode material for Li-battery is
LiFePO,. Lots of companies are manufacturing LiFePO,.

The source materials for producing LiFePO, include iron oxide, which is one
kind of magnetic material. Once the concentration of magnetic containment is
too high, say 1 %, the charge-discharge properties of Li-battery are seriously
degraded. Thus, it is necessary to check the magnetic containment in LiFePO,.

The currently used method to detect the magnetic containment is Inductively-
Coupled Plasma (ICP). However, it usually takes time and cots a lot to
operate ICP. Hence, there is a need to have a convenient, low-cost, high-
throughput, accurate, and compact analyzer to quantitatively detect the
magnetic containment in LiFePO,4. XacQuan is definitely the analyzer for this
issue.

Several LiFePOs powers with various concentrations for magnetic
containment are prepared. The real parts Re[),.] of ac magnetic susceptibility
at a given frequency are detected by using XacQuan. The relationship
between Re[Y.] and the concentration of the magnetic containment is
obtained, as shown below. It is clear that the Re[),.] increases linearly with
the increasing concentration of magnetic containment. It is easy to determine
the concentration of magnetic containment is higher or lower than 1 %. Hence,
XacQuan is powerful for the application of quantitatively detecting the
concentration of magnetic containment in LiFePOj.

As to the detection limitation, the Re[),] for low-concentrated magnetic-
containment LiFePOy is detected by using XacQuan. The results are shown in
the insert. It was found that the low-detection limit for the concentration of
magnetic containment is around 10 ppm (= 0.001 %).
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Example 3:

Recently, amorphous metal FeSi alloy attracts lots of interests from R&D
people because of its high magnetization and low heat dissipation. FeSi
amorphous metal is very useful as cores of transformers or motors. Many
research groups and companies are working on preparing high-quality FeSi
amorphous metal. However, there are many steps for producing high-quality
amorphous metal. It is necessary to check the magnetic qualities after each
step. XacQuan is good for the quick check.

For example, during the manufacture, FeSi amorphous metal is annealed at
high temperatures. There exits a suitable temperature range for achieving high
quality. By using XacQuan to measuring the real part Re[y..] and the
imaginary part Im[Y,.] of FeSi amorphous metals annealed at different
temperatures, the annealing processes can be determined.

The real parts Re[)..] and the imaginary parts Im[).] of several FeSi
amorphous metal samples annealed at different temperatures from 300 °C to
800 °C are measured by using XacQuan. The results are shown below. Since
Re[xac] denotes the magnetization, and Im[x,.] denotes the heat dissipation,
we would like to find the annealing temperature at which FeSi amorphous
metal can show the high Re[),.] and low Im[),.]. According to the results, the
best temperature to anneal FeSi amorphous metal is around 500 °C.
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Appendix A Specification Chart

e Width: 400 mm, height: 321 mm, depth: 135 mm
e Weight: 5.0 kg
e Input voltage: 100 - 250 VAC/ 50 - 60 Hz

e Solenoid assembly specifications:
Excitation coil: resistance = 100 ~ 200 Q
Coil density = 400 ~ 550 turns/cm
Read coil: resistance = 40 ~ 70 Q
Coil density = 400 ~ 550 turns/cm

e Operation frequency: 21 - 23801 Hz, best in 1001 —22001Hz

e Operation software platform: Windows XP/Windows 7
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Appendix B List of Product And Accessories

Overview of XacQuan and accessories

Item Quantity
XacQuan 1
Cable (with USB terminal on both ends) 1
Cable (power line) 1
Operation software (CD) 1
Operation and maintenance manual 1
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Appendix C Warning Iron Guide

1 f This way up
)

THIS WAY UP

-

Keep dry

Away from Keep off magnetic field
the field

MagQu Co., Lid.

3F, No. 12, Lane 538, Zhongzheng Rd., Xindian Dist., New Taipei City 231, Taiwan
Website: www.magqu.com

E-mail: info@magqu.com  Tel.: +886-2-86671897  Fax: +886-2-86671809



Appendix D Installation Guide of NI-DAQ Software
1. Double clicks NI-DAQmx8.8. The following figure will appear:
r §§ R

NI-DAQmx 8.8

This self-extracting archive will create an installation image on
your hard drive and launch the installation.

After installation completes, you may delete the installation
image to recover disk space.

You should not delete the installation image if you wish to be
able to modify or repair the installation, or create installers
which will include this distribution in the future.

2. Clicks Yes (blue button) and WinZip will be launched. Run Unzip(Blue
button) and wait for a while (depend on your computer).
WinZip Self-Extractor - NIDAQBSE02 exe |

To unzip all files in NIDAQBBF2 exe to the :
specified folder prezs the Unzip button.
Unzip to folder:

[ Bowse.. | [ Cose

[¥] Overwrite files without prompting

About
[¥] When done unzipping open:
ANIDAQSS0-1'setup.exe Hebp

3. After Unzip complete, the NI-DAQ 8.8 Driver Installation will start.
Click Next.

Ui NI-DAQmx 8.8

-
== g
- e
BE—— = .

Product Information

Please read the following information about the products to be V]mu“m'
installed.

NI-DAQ 8.8.0 Device Support

MI-Da0m: 8.8.0 supports the latest DA devices, including C Series, M Series, E Seriss, 5 Series, B Seres, USB
Series, Analog OutputAw aveform, Counter/Timer, Digital 1/0, MI-653x, DSA, SCXI, and SCC devices. The last
wersion of NI-DAGmx to support the PCI-7041/6040E device is 8.1: if you need suppart for this device. do not instal
this ersion of NI-DAQm:. Fefer to the MI-DAG Readme for supported device models. Traditional MI-DAQ [Legacy)
iz an older driver with an outdated AP that supparts some additional alder DALD devices, but not all of the latest DAL
devices. Applications developed with earlier versions of NI-DAQ will run under Traditional NI-DAQD [Legacy). You can
uge both MI-DA&Qm: and Traditional MI-DAG [Legacy] in the same computer, but rmust resst devices before changing
from Traditional MI-DAD (Legacy) to NI-Dalme. Reter to the MI-DAG Readme for guidelines.

Save File... ] I 4¢ Back “ Mext > J l LCancel
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4. Choose the directory for the driver then click next.

L3 NI-DAQmx 88

—

Destination Directory NATIONAL
Select the primary installation directary. V]mu“m
To change the default folder for installing Mational Instruments software, click the
Browse button and select another folder. v'ou can select individual companent
locations i the next dialog.
Destination Directory
CAProgram FlestWational Instromentsy | [ P
|
<< Back || Hest > ‘ [ LCancel I
. — —
5. Activate Labview 7.1 Support.
r g
Pl ==
(| Features NATIONAL
Select the features to install. V]NSTRUMB‘TS'
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=3 7| NI-DAQm: 8.8.0

~| LabVIEW 8.6 Support
2 +| LabvIE\W 8.5 Suppart
¢ _~| LabVIEW 8.2 Suppart

uppart
LabvIEW Real-Time Support
Labiwindows/CWl Suppart
Lab™indows/CVl Real-Time Suy
MET Framework 3.5 Languages
MET Framework. 2.0 Languages
MET Framework 1.1 Languagss

- Files used to create NI-DARMx applications with
|| LabVWIEW 7.1, MI-DAGMs warks only with LabWIEW
7.1 o later.

X

This feature wil not be installed.

mn

Measurement Studio for Visual C
Measurement Studio for Yisual C
AMSI C Support

Microzoft Wisual Basic 6.0 Suppc
OPCAariable Support

1 . | r

AN AN

[
1

%
1

— | This feature and itz selected subcomponents may
require up to 0.00 Bytes of disk space

Directory for LabVIEW 7.1 Support

Browse...

Figstare Defaults ] [Qisk Cost ] [

4¢ Back ][ Mext > ] [ LCancel
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6. A hardware signature shows in front of Labview 7.1 Support button then
click next.

- g
L N D AQx .2 e e
(| Features NATIONAL
Select the features to install. VINSTRI.IMENTS'
==t | NI-DAQme 8.8.0 - Files used to create MI-DAQmx applications with

3¢ ~| LabvIEW 86 Support || LabVIEW 71 HI-DAGIMx works only with LabIEw

5 _~| LabVIEW 85 Support 7.1 orlater.
LabvIEW 8 2 Support

B>

MET Framework 35 Languages Thisz feature will be installed on the local hard drive,
MET Framework 2.0 Languages
MET Framework. 1.7 Languages
Measurement Studio for Yisual C

Lab™indows/CWl Support
Labwindaws/C\Wl Real-Time Sup

m

Measurement Studio forVisual C—|  This feature and its selected subcomponents may
AMSIC Support require up to 35.9 MB of disk space.
I Microzoft Wisual Basic 6.0 Suppc
¥ _~| OPCA/ariable Suppart b
4| . . _| 3

Directory for LabWIEW 7.1 Support
Browse...

Fiestore Defalls I [Qisk Cost I l <¢ Back ” Mext »» ] I Lancel

7. There are some License Agreements need to be accept. Confirm then
click next.

r g
LY NLDAQMxSE e e
(| License Agreement ) ) NATIONAL
“You must accept the license(s) displaped below to proceed, INSTRUMENTS

NATIONAL INSTRUMENTS SOFTWARE LICENSE AGREEMENT -

INSTALLATION MOTICE: THIS IS A CONTRACT. BEFORE YOU DOWNLOAD THE SOFTWARE b
|| |ANDIOR COMPLETE THE INSTALLATION PROCESS, CAREFULLY READ THIS AGREEMENT. BY
DOWNLOADING THE SOFTWARE ANDIOR CLICKING THE APPLICABLE BUTTON TO
COMPLETE THE INSTALLATION PROCESS, YOU CONSENT TO THE TERMS OF THIS
AGREEMENT AND YOU AGREE TO BE BOUND BY THIS AGREEMENT. IF YOU DO NOT WISH TO
BECOME A PARTY TO THIS AGREEMENT AND BE BOUND BY ALL OF ITS TERMS AND

\| |COMNDITIONS, CLICK THE APFROPRIATE BUTTON TO CANCEL THE INSTALLATION PROCESS,
i| |DONOTIMNSTALL OR USE THE SOFTWARE, AND RETURNM THE SOFTWARE WITHIN THIRTY
(30) DAYS OF RECEIPT OF THE SOFTWARE (INCLUDING ALL ACCOMPANYING WRITTEN

{| |MATERIALS, ALOMG WITH THEIR CONTAINERS) TO THE PLACE YOU OBTAINED THEM. ALL

(| |RETURMS SHALL BE SUBJECT TO NI'S THEN CURRENT RETURN POLICY.

1 Definitions. As used in this Agreement, the following terms have the following meanings:

() | accept the Licenss Agreement(s).
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8. Another Llcense for MSXML 4.0.

— .‘

[13.-020 . el

I License Agreement NATIONAL
“You must accept the license(s) displaped below to proceed, wlNSTRUMENTS
MSxML 4 Y]

>

END-USER LICENSE AGREEMENT FOR MICROSOFT SOFTWARE

MICROSOFT XML CORE SERVICES (MSXML) 4.0

MMPORTANT-READ CAREFULLY: This Microsoft End-User License Agreement ("EULA") isa
legal agreement between you (zither an individual or a single entity) and Microsoft Corporation for the
Microsoft software identified above, which may include computer software, associated media, printed
materials, and "online" or electronic documentation ("SOFTWARE"). By downleading, installing,
copying, or otherwise using the SOFTWARE, you agree to be bound by the terms of this EULA. If
vou do not agree to the terms of this EULA. do not install or use the SOFTWARE.

I The SOFTWARE is protected by copyright laws and international copyright treatiss, as well a5 other
mte]lecmal propertv ].aws and. treaties. Microsoft or its suppliers oWl the thle copyright and other i

R SR e . CATTIIIADT TL . SATTIANT fo Mmoo s .13

I | accept the above 2 License Agreement]s)

do nat accept all these License Agreement(s);

9. Trust software from NI then click next.

— .‘

[ v-orom s S

I Driver Software Installation NATIONAL
Always trust software fram Mational Instuments wjm“m
I This installer inclndes driver software sizned by National [nstroments. Leave the box below checked

for an uninterrupted installation. If yon uncheck the box, your mstallation may be nterrupted by one
or more Microsoft Windows scurity dialogs,

Always trust software from M ational Instruments Corparation.

[ LCancel

ccBack || Mestsx
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10. Confirm Labview 7.1 support, ANSIC support, SignalExpress, and
Measurement and Automation Explorer 4.5 (MAX) are activated.

Click next to Install.
o
Start Installati
I F\a'evi:: t:ealoll\zrv.\ling summarny before continuing. nmmm

Adding or Changing
* NI-DALmx 58.0
LabvIEW 7.1 Support
AMSI C Support
» NI Lab\IEw SignalE xpress 3.0.0
I » M| Measurement & Automation Explarer 4.5

Click the Mext button to begin installation. Click the Back button to change the installation settings

Save File I l << Back || Hext »» ‘ [ LCancel

11. Wait for Installing. The installation time is depending on your
computer.

[ o e—— i

|

NATIONAL
INSTRUMENTS

Overall Progress

Currently installing NI Uninstaller. Part 1 of 105,

Action 10:53:23: InstallFiles. Copying new files

T
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12. NI-DAQ is installed complete. Click next.
L3 NI-DAQMx B3 o S w *,Elﬂlgf
|

Installation Complete

NATIONAL
INSTRUMENTS

The features in this installation have been successfully updated. You may be prompted to reboot after
dizmissing this dialog,

<¢ Back [ Nest>> § LCancel

13. Restart your computer.

@ Yo mst restart wour computer to complete this operation.
1f you need to install hardvweare now, shut down the computer. If you

choose to restart later, restart ywour computer before muwing oy of thiz
zoftware.

[ Festart ] [ Ehut Diown ] [ Festart Later ] !

14. After connecting XacQuan to your computer, find MAX shortcut in
your desktop. Double click it.
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15. Check if a USB-6221 device is working on with the name is Devl. If
the name is not Devl, please right click the device and rename it to
Devl. If nothing connects on, please contact NI for further help.

(http://www.ni.com)

Flle Edit View Tooks Help
| Configuration || (5 properties | X elete | [y Self-Test | B Test Panels . | % Reset Device | [ Creste Task | * 59 Hide Help
=8 My System = Al A
= | ;sr:sNe\ghbmhmnd o e = 2
28 Devices and Interfaces [E) Serial Number 0Ox12A9169 “i
| NI-DAQmx Devices NI-
i
1 PXI System (Unidentified) DAme DeVI
4 Scales Basics
I m &1 Software
[ [ VI Drivers
&) Remote Systems
What do you I
want to do?
¢ Run the NI-
DAQmMmx Test
Panels
+ Remove the
device
+ Viewor
change device
properties
. i o | ) Atwibues [ g8 Devioe Roues [ 4] Calibration | . - . z
=
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Appendix E Operation Procedures of Software of XacCryo Probe

The operation software of XacCryo Probe version is different to original one. We
separate background and sample measurement so that customs don’t need to break the
vacuum of the tube for placing samples. The followings are guild of operation procedures.

1. Be sure the tube is vacuumed without placing sample. Then, frost the tube by liquid
nitrogen.
2. Launch XacCryo-BG.exe software.

& ZacQuan- multifBGiest.vi Q ol

L=

Mag@u

Message
1 1 2001z [a]

23401Hz
23601Hz

150 mG | 0 D00 [y b AR S

S)(o spectrum

2NME [Abort |

¢ I Time dependent Xo,peak

4E-5
52 4B 5
7E-5- » 05
OE+0

gl 85 90 95 100 105 10 1ls
Frequency (Hz) Time (Sec)
Time dependent phase

Phase spectrum

==
=
|

-0,5000+

Phase (deg.)
S -

Phase(deg

ta
2
=

-1.00-}

81 8% s1 9% 100 10% 1o 15
Frequency ¢42) Time (Sec.)

BMEEERGERAR

3. First, select all frequency. Then, decide how many points for warming and for
collecting. The temperature should be also keyed on in “C. (The methods for getting
right temperatures are mentioned in manual of Lake Share model-335). Note that
the numbers of warming points (Warm) and collecting points (Data) should be
recorded.
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4. After users click start, the following windows will show. Choose the path to save

the background file. Then click OK button to start background measurement.

Save background file

e

BERD: | [@ AE 3 & o
Dy #amrit [ (25C)_be.tet
f iy FA0EEAY El _tmp et
BEIREDHE B R E 11¢2000)_bg.tat
= | |[C)GYROLYZERE: IR E [E] 278 5_tmp tdt
[ OpenDffice org 3.3 (2h- T Installation Files [:] 307 8_tmp bt
pe [ teaimy bg-25(25C)_bgtat
L HacCon
(Xl
{ [ ¥acPo-E
Herm it [Ch Xacquan-prohe
- o EEiER
w8 Cwaem
BMEE  COEEE )
. El 25C) be2 bt
@
e 250y e Iv]
TR | Custom Pattern (* ) ivi

12

Hoif

5. While measuring end, the message diagram will show “Done!” Then, users can

change other parameter to measure again or click Exit button to exit the software

€ ZacQuan-multifBGlest.vi

Xo spectrum

BE-S -
HE-5 -
53 dE-5-
ZE-5-
OE+0-

’23781 ’23790 23800 23810 2352]
Frequency (Hz)

Phase spectrum

1 Time dependent Xo.peak

05—

><{IS

| ] 1
1 2 3] 4

Time {Sec)
Time dependent phase

B[]
Mag@u
| e E
2 5 2200iHz (] pone!
23201Hz i -Abort
2M01Hz
236010 =)
200 G v 238010 %] § 10 atn 3 4o soo w0 700 80D e

Phase (deg.)

=1
3

Fhase(deg)
8

-200-

i
Time (Sec)

73781 73790 23800 73810 23621
Frc_n_l_u ency (Hz)

HMELERRAHERAE o
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6. After the temperature of the tube returns to room temperature, users now can put or
change sample. Note that if the temperature isn’t returning to room temperature, do
not break the vacuum of the tube. The vacuum of the tube can sustain about 3 days

in normal conditions. Do not extend any experiment for more than 3 days.

7. Launch XacCryoReader.exe software. The warming points (Warm), measuring data
(Data) and Magnetic Field should be set as the background file. Users now can
choose necessary frequencies rather than all (in XacCryoBG.exe, should be all).
Note that temperature should be also keyed on.

& XacQuan-multifSampleread vi

=

Mag@u

150 mG

1

a

21Hz [l
i 41Hz =

61Hz

B1Hz

101Hz [l ﬁ"“

Xo spectrum
BE-3-

GE-5-|
S B
FE-5-|
OE+0

Bl BS S0 95 100 105 1lo 1S
Frequency (Hz)

Phase spectrum

o

Phase (deg.)
Phase(deg.)

Bl BS 90 95 1do 105 1o s 141
Lreauency i)

-1.000-8
s} 1
Time (Sec.)

Time (Sec.)
Time dependent phase
0

REERROERAR

8. Click “Start” to start measurement. Please ensure that the temperature of tube is
stable enough. First showed on window is pathway of the temporary measuring file.

Save temporary file

BERD | [B AE
s
[ £ iy FRETER
HRiEEIe (S B AT
— T I GYROLYZERER iR {E
(0 OpenOifice org 3.3 (2h-TW) Installation Files
[ teamy
h jﬁ— I EaeCivo
o [ ¥HarCoP
__.] i ¥asPro-E
ATt [ Eacguan-probe
o ] =EgEe
w8 CFanm
BATENE | (CFERE )
5 ] [E 250 bg-2.bat
W &
¥BE LS | e I _tmp
TEEERT. | Custom Patterm (% tet)

— P

[El 2500 bz bt

El _tmp et

[E] 11¢200C)_bg
[E] 278 5_tmp &t

E1 2078 _tmp tat
hg-25(25C)_hg bat

._i;v Hri
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9. After deciding the pathway of the temporary file and clicking OK, the following
window will show up. This window asks users to choose the pathway of the
background file which formed by XacCryoBG.exe.

Read background file
BB [ aE ] © 2 @3-
hBanst (25C) _bg et
- iy BT _tmp et
BEREAH N R A ] 11{300C)_bg bt
——| [E)GYROLYZEREREIRIE [E] 272 5_tmp tat
‘ [ OpenOifice org 3.3 (2h-TW) Installation Files [E:] 307 8_tmp b
T oy teamy bg-25(25C)_bgtat
\ ! E KarComo
[ HarCooP
| i ¥asPro-E
ki A [ Eacguan-probe
) BEhFE
HETE T EEEIE (2
e 3 [E 25C)_bg-2.ba
= E2] (2]
,_,A'___ e .
S LA jme ooy _ v]
TEFEAREY T | Custorn Pattern (4 td) |+| i

10. After background file has been read, the following message will show up. Click

OK to start the measurement.

&) XacQuan-multifSampleread vi

i

Mag@u

| Message
2 5 23001Hz |~ | Reading...[ 23801 Hz | background —
230010z -Abort
I301H:
33601 |
a6 | B SRR R R T

Xo spectrum
BE-T

L*]

QE+0 - ; .
23781 23790 23800 23

Time dependent Xo,peak

&

Flease put the sample and click "0K."

Frequency (Hz)

Phase spectrum

Phase(deg

00} i ] ] i
23761 23790 3800 23810 23871
Fn:q_ncm:_y (Hz)

Time (Sec.)
Time dependent phase

Time (Szc.)

MBERRBERAR

-
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11. The report window will show up after measurement complete. Users can key on
the measuring temperature here. Note that the temperature is only for record.
Users can save report data or click “Exit Reporter” to start another measurement.

& ZacQuan?-ReporierA0512-RF0412-Calculator0414-3 vi

uth

Mag@u

Temperature
0

Sample

View raw data: 23801Hz |+

—QO‘OOT'me dependent phase

MEERBAFRAR

Tel.: +886-2-86671897 Fax 886-2-86671803

7,564 _Time dependent Xopeak

Time (Sec.)

Time (Sec.)

Email: info@mag qu.corm  URL: hbtp:f fwm.m aggu.com

Magnetic field
200mG

Data number

Save file options

Eincluding analysis result [
4 i | Exit Reporter
Cincluding raw data
Re[Xac]
Im[Xac]

Frequency response

TE+0-
8,5E+0 -
GE+0-|

10000
Frequency (Hz)

Copyright @

d monitor resolution: 1024 x 768
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