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DSP Products by Techno AP
Adjustment Procedure for HPGe Semiconductor Detector

1. Overview
This document describes the adjustment procedure for the HPGe detector, model GEM10-70, using the DSP-

equipped product APU101G from Techno AP.

For detailed information on device connections, parameters, troubleshooting, etc., please refer to the respective
user manuals.

The flow of the adjustment procedure is as follows.

Connection and High Voltage Application

v

Checl the Polarity of the Preamp Qutput Signal

v

Set Analog Pole Zero

v

Set Analog Gain

v

Set FAST Pole Zero

v

Set SLOW Pole Zero

v
Set FAST Threshold

v

Set Slow Rise Time and Slow Flat Top Time

v

Set Digital Gain

v

Energy Calibration and Gauss Fitting

v

Generate Calibration File

v

Measurement Using Peak Search Analysis Function
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2. Connection and Setup
2.1 Connection and High Voltage Application

Check the cables from the HPGe detector.

(1) D-sub connector for preamp power

(2) BNC connector for preamp signal output

(3) SHV connector for high voltage application

(3) BNC connector for bias shutdown

Note that the signal line and the bias shutdown use the same
BNC connector, so caution is required.

The rear panel of the APU101G:

(1) D-sub connector for preamp power output
(2) BNC connector for preamp signal input

(3) SHV connector for HV (high voltage) output
(4) BNC connector for bias shutdown input

Additionally, (5) MONI terminal is used for connection to an
oscilloscope for adjustments, as described later.
2 Confirm the power to APU101G is off, then connect

using the same numbers.

The cables (1) to (4) have been connected and the setup is
complete.

T Next, the following will be connected to the APU101G:
(5) MONI cable
(6) The included APU101G power cable

The end of cable for MONI is now unconnected.
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TekBoat | L = LD 7
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(7) The LAN cable will be connected to the PC.

Connect the preamp signal, which is connected to the rear

panel ((2)), to the oscilloscope.

Turn the POWER switch ON.

Power is supplied to the APU101G, and the preamp power for
the Ge detector is also supplied.

When viewing the oscilloscope, you can confirm that the
preamp signal is output, even though the high voltage is not

applied.
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Device meas file calbration option HY
HV OFF
HV out  advanced
output output  step  sweep
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0 uA J 0.0 J
bias-shutdown bias-shutdown
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auto recover after
exit bias-shutdown
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output step sweep
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Nal 0.0 0.000 0.000  0.00¢] HV output | 491V
Nal 0.0  0.000 0.000  0.00
NaN 0.0 0.000 0.000 0.000| set  voltage(V) sweep(V/min)
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.000 0.0 0.000  0.000 0.000 Stepd 11500V 700 V/min
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Launch the application and open the "HV" tab.

Since the polarity differs for each detector, make sure to check it.
For the HPGe detector, the polarity is positive (pos). Confirm that the
setting is set to "pos” in the red box.

APU101G can set the application speed in up to three steps.

In step 3, the Operation Voltage is set. In step 1 and step 2, the
sweep speed for the desired voltage is set.

Volutage is swept and applied at 100V/min up to 100V, 200V/min up
to 250V, and 700V/min up to 1500V

To begin applying high voltage, click the red box and set it to "ON".
Clicking the blue box will open a pop-up window. After clicking "OK",
the high voltage will be applied according to the settings.

Do not disconnect the cables while high voltage is being applied,

as it may cause damage to the equipment.

During the high voltage application, the HV sweep will light up as
shown in the red frame. The blue frame indicates the monitoring

voltage of the current applied voltage.

Once the high voltage application is complete, it will display "HV ON"
as shown in the red frame.
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2.2 Verification of Pre-Amplifier Output Signal Polarity
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The radiation sources are Am-241, Cs-137, Eu-152, and Co-60.

The oscilloscope image of the preamp signal after high voltage
application is shown. Since the signal rises upwards, it confirms
that the signal polarity is positive.

Additionally, the signal rises sharply and then exponentially
returns to ground level, confirming that the preamp output is of
the resistive feedback type.

Since the detector's signal polarity has been confirmed as
positive on the oscilloscope, set the "polarity” to "pos" in the
application. Additionally, since the preamp output type is resistive
feedback, set the "coupling” to "RF".

If the preamp signal is observed to dip downward, it indicates a
negative polarity signal, so set the "polarity” to "neg" in the

application.

If the preamp output fluctuates in a sawtooth pattern with a +
large swing, and a signal is observed in the middle, the preamp
is of the transistor reset type. In this case, set the "coupling" to
IITRII.

Now, connect the preamp signal currently attached to the
oscilloscope to the INPUT terminal of the APU101G.
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2.3 Analog Pole Zero Adjustment

Device  meas file calibration
APU101

analog
analog analog

polarity coarse gain  fine gain
pos .| X5 | 222 >

option  HVW

analog
pole zero  coupling

140 & |RF «

fast fast fast
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M[40.0us| A| Ch3 £ 29.2mv

Connect the monitor output from the (5) MONI terminal on the rear
panel to the oscilloscope.

In the application, select "pre amp" as the type of monitor signal under
"DAC monitor".

Upon checking the oscilloscope, it was observed that the waveform

undershoots after the falling edge.

Next, adjust the "analog pole zero" in the application.

By increasing the value of "analog pole zero," the overshoot has been

eliminated. The current "analog pole zero" value is 190 digits.
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Tekiihh | L b
———— "UM40.0ps] A Ch3 £ 24.4mV
2.00mv
Tek EGAd | E ] 1) AT
g : : M[40.0us| Al Ths 7 3a.4mv
2.00mv

When the voltage range was changed from 20mV to 2mV, a slight

overshoot was still observed.

Even though adjustments seemed sufficient at the 20mV range,

expanding the range revealed that further adjustments were needed.

The "analog pole zero" value was adjusted to 183 digits, and the
overshoot was completely eliminated.

Depending on the oscilloscope’s range, it is easy to mistakenly
assume the adjustment is complete, even when further adjustment is
necessary. Therefore, please ensure that final adjustments are made
at a lower voltage range.

Adjusting the analog pole zero has a significant impact on energy
resolution.

It is essential to fine-tune the adjustment in 1-digit increments to

avoid any undershoot or overshoot after the signal's fall.
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24 Analog Gain Adjustment

Tek BRA | L m—r— R o 2
S — +
—— M4.00ps| Al Ch3 S 56.0mV
200mv
Tek ARAS | [ LRy
+ . 1333keV
e 4
B Wa-a0us A Chi s 240my
500mvV

We will adjust the analog gain of the APU101.

The preamp from the monitor output is used to change the vertical
and horizontal scales of the oscilloscope.

The full-scale of the APU101 monitor output is +1V.

For an energy full-scale range of 1.5MeV, the peak of the
1333keV@Co-60 will be approximately 880mV.

880mV = 1333keV + 1500keV x 1000mV

Before adjustment, with "analog coarse gain" set to x2 and "analog
fine gain" set to 100, the signal height was still observed to be small.

By setting the "analog coarse gain" to x5 and the "analog fine gain”
to 222, the waveform of the 1333keV Co-60 signal was adjusted to
approximately 880mV, with a clear and well-defined peak.

10 TechnoAP Co., Ltd.
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2.5 FAST Pole Zero Adjustment
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In the application, select "fast" for the monitor signal type. The

waveform of the monitor output will switch to the fast signal.

The fast signal is based on the preamp signal, with differential and
integral processing performed by the timing filter amplifier circuit. It is
related to the acquisition of time information, Baseline Restore, and
the timing for starting energy acquisition.

This is the oscilloscope image of the fast signal before adjustment.
It can be seen that there is an undershoot after the waveform's
falling edge.

This is the adjustment after setting the "fast pole zero" value to 100

digits in the application, eliminating the undershoot.
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2.6 SLOW Pole Zero Adjustment

Device  meas fle calbration option HV

APU101 . . . .
In the application, select the "slow" monitor signal type. The

analog
analog analog analog
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fast fast fast
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o |0 ollen K50 i The slow signal is a waveform processed by the Trapezoidal Filter
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risetime(ns) time(ns) polezero threshold . . . . . .
1320012)| [so0 %] [s00 &[0 2 represents the energy information itself, proper adjustment is crucial.
digital digital inhibit

coarse gain fine gain width (us)
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It has been confirmed that there is an overshoot, and the "slow pole

zero" setting needs to be adjusted.

M[20.00s A Chi F 22.8mV

20.0mv

TekIuA® | 3 U

L i

By adjusting the "slow pole zero" value to 711 digits, a smooth slow

waveform without overshoot or undershoot was achieved.

M[20.00s A Chi J 22.8mV

20.0mv
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O —— ] 0E: 3

As with the adjustment of the "analog pole zero," the voltage range

on the oscilloscope was changed from 20mV to 2mV, and

undershoot was observed.

R Even though it seemed like the adjustment was fine with the 20mV

voltage range, it became clear that further adjustments were needed
when switching to the 2mV range.

M20.0ps A Ch3 # 15.8mV

2.00mv

TokIA® | F e

Adjusting the "slow pole zero" to 708 digits completely eliminated the

undershoot, confirming that the adjustment was successfully made.

The "slow pole zero" value has a significant impact on energy

resolution. Even a 1-2 digit difference can have a large effect, soitis

important to conduct repeated measurements in the actual

environment to determine the optimal adjustment value.

S Z00mv ] Mizt-Gus A G L2 Additionally, the "slow pole zero” value itself is dependent on the

detector, and it may vary. Always make adjustments while verifying

the settings on the oscilloscope.
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2.7 FAST Threshold Adjustment

CH

CH input rate  throughput dead time
No (cps) rate(cps) live time dead time ratio(%)
1 § 648.298k 14.000 §00:00:00 00:00:05 100.0

Device meas file cglibration option HVY

APU101
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znalog analog znalog
polarity coarse gain  fine gain pole zero oupling

pos |- | (x5 | 222 +§183 HEi{RF -~
fast fast

fast diff  fast integral pole zero  threshold
100 . 100 | |60 2| (10 5
slowr slowr
slow flattop slowr slow
threshold

risetime(ns) time(ns) polezero
13200 = |800 3| |705 + |20 >

digital digital inhibit
coarse gain fine gain width (us)
x4 ~ || |0.7145 | |60 2
timing CFD CFD
timing function delay(ns)

CFD 0.25 | |50 |«

MCA pile up
ADCgain LLD ULD rejector
16384 - | |50 4 16380 [#] |off ~

mode 1P address DAC monitor
histogram |+ 192.168.10.16 slowr v
CH
CH input rate  throughput dead time
No. | (cps) rate(cps) Ive time dead time ratio(%)
1 1.295k 1.318k 00:01:53 00:00:05 39

Set the application's mode to "histogram" and start the measurement.

By focusing on the input rate in the application status, it was confirmed
that the input rate is 600 kcps and that the counting rates of the input
rate and throughput rate are unbalanced.

When checking the spectrum in this state, it was confirmed that no
data appeared.

This phenomenon occurs because the setting of the "fast threshold,"
which is the threshold for the fast signal, is too low, causing noise to

be counted excessively.

By gradually increasing the value of the "fast threshold" and setting it
to 50 digits, both the input rate and through rate stabilized at similar
levels.

The "fast threshold" plays a significant role in the baseline restoration

calculation for the slow waveform.

It is a crucial setting for achieving optimal energy resolution.
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2.8 Slow Rise Time and Slow Flat Top Time Adjustment

Slow Slow Analog
rise tmie flat top time
13200 ns 800 ns 6 us
4400 ns 800 ns 2Us

15

The settings for "slow rise time" and "slow flat top time"
are critical factors for accurately measuring energy

resolution.

For the GEM10-70, the default values for "slow rise
time" and "slow flat top time" are provided in the table
on the left.

The optimal settings can vary depending on factors
such as the manufacturer of the Ge detector, its
efficiency, the type of detector (e.g., planar or coaxial),
and the installation environment.

To determine the optimal settings for your
measurement environment, it is necessary to adjust
the "slow rise time" (within the range of 5ps to 16us)
and "slow flat top time" (within the range of 500ns to
1000ns) based on the default values, perform
repeated measurements, and analyze the
dependence between resolution and both

parameters.
In comparison to the analog time constant, "slow rise

time" is typically 2.0 to 2.4 times the analog time

constant.

TechnoAP Co., Ltd.
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2.9 Digital Gain Adjustment

Set the application mode to "histogram" and start the
I g coh x-:?ilse\-’ O ke O manual ) file I measurement'

e TG Please check the "ch" box in the calibration tab.

Adjust the digital gain in accordance with the analog

gain's full-scale setting.

To adjust for an energy full scale of 1.5 MeV, if the
ADC gain (X-axis resolution) is set to 16384, 1333
keV@Co-60 should be adjusted to approximately
14550 channels.

The calculation for this adjustment is:
14550 digits = 1333 keV / 1500 keV * 16384 digits

Before adjusting the digital gain, the 1333 keV peak

was found around 5000 channels, indicating that the

digital gain was too low.

Adjust the "digital coarse gain" and "digital fine gain" to
achieve the target of 14550 digits for the 1333 keV
peak.

By adjusting the "digital coarse gain" and "digital fine

gain," the 1333 keV peak was successfully adjusted to
14550 digits.

16 TechnoAP Co., Ltd.
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2.10 Energy Calibration and Gauss Fitting

S T A N e e
—
w
)
ra
[

ROI ROI start ROI end
ROI CH (keV) (keV)
1 |CH1 -~ | |58.3 3| 80.9
2 |CH1 |~ |1131 129
3 |CH1 - | |654.9 + 670.8
4 |CH1 ~ | |1170.1 +1176.8
5 |CH1 |~ |13290.2 +1336.3
CH1 - | 14001 T 1417.8
7 |none/~ | |4.3 4.3
8 |none ~ | |4.3 4.3
ROI ROTEER Rorend
ROI CH (keV) (keV)
1 |CH1 - §358.3 +1/60.9
2 |CH1 - §113.1 +129
3 |CH1 - §654.9 +1670.8
4 |CH1 - | 1170.1 = 1176.8
5 |CH1 - [|1329.2 [31336.3
CH1 - §j|1400.1 1 1417.8
7 |none|~ §4.3 4.3
8 |none |~ §4.3 4.3
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1

1

Ale e e e e e e

Ale e | e e e e e
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O ev () manual
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59.54
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Before Energy Calibration

00 1000

0 160 12000 130

O file

000 15000

-0.2497 561

After Energy Calibration

Al e @l

‘163w

Energy calibration involves converting the scale of the X-axis from
channels (ch) to energy units such as keV, by setting the ROI for

known energy peaks.

Display the calibration tab in the application.

For example, when using Cs-137, Eu-152, Am-241, and Co-60
sources, enter the known energy values in the energy field as

shown in the red box.

In the blue box, for ROI start and ROI end, input the channel
information while reviewing the spectrum, or you can drag the

ROl lines on the spectrum with your mouse to set them.

After entering the values for ROI start and ROI end, the spectrum

will display the vertical lines at these points, as shown in the image.

Energy calibration will be performed based on two known energy
points: 59.54 keV and 1408 keV.

Select ROI1 (59.54 keV) and ROI6 (1408 keV) in the red box for
the ROI selection.

By checking the box for keV in the blue box, energy calibration
using a linear equation (ax + b) will be performed, as shown in the

green box.

The X-axis of the spectrum has now been converted to energy
units. For the maximum value, the channel number 16383

corresponds to 1504 keV after calibration.

At this point, the calibration is performed using a linear equation
(ax + b), but more precise energy calibration can be done using a

guadratic equation, which will be described later.

17 TechnoAP Co., Ltd.
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Once calibration is completed, the ROI information in the top-

o right corner of the application will convert the values for FWHM
Before Calibration

ROI m . h
B oo o oo e o e and FWTM from channels to keV.
ROIL: 651.00 650.71 24.103k 178.984k 207.397 160.026k 185.430 6.4 0.989 6.438
ROIZ: 1328.00 1328.25 6.223k 77.933k 90.305 47.590k 55.145 74 0.558 7.415
ROI3: 7205.00 7205.55 294.000 8.130k 9.421 3.347k 3.878 12.9 0.180 | 12.947
ROI4 :12774.00 12774.83 682.000 11.960k 13.859 11.037k 12.789 16.5 0.129 § 16.506
ROI5:14510.00 14508.86 596.000 10.191k 11.809 9.913k 11.487 173 0.119 17.256 . . .
ROI6:15332.00 15330.94 266.000 4.829k 5596 4.536k 5256 17.9 0.116 J§ 17.855 The fu" W|dth at half max|mum (FWHM) energy at 1333 keV |S
ROI7 : 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.0 0.000 0.000
ROI8 : 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.0 0.000 . . . .
often used as an indicator of the quality of Ge semiconductor
After Calibration i
detectors and measurement modules.
ROL peak centroid peal 0r0ss 0r0ss ot net  FWHM  FWHM
o (keV)  (keV)  (count) (count) (ps)  (count)  (@ps) (ch) (%)
ROI : 59.57 59.54 25.352k 188.011k 207.518 168.111k 185.553 6.4 0.989
ROIZ: 121.75 121.78 6.544k 81.862k 90.355 49.995k 55.182 7.4 0.559
ROI3: 661.59 661.64 303.000 8.496k 9.377 3.495k 3.857 12.9 0.180
B P M X R R T 2 MR T In the blue box, ROI 5 has been set to 1333 keV. The energy
ROI6: 1408.10 1408.00 279.000
ROI7 : 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.0 0.000
ROIB: 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.0 0.000 rESO|Ut|0n is dlSp'ayed as 1 588 keV
Depending on the environment, you should generally expect a
range between 1.6 keV and 1.9 keV.
ROL .
ROI pesk  centroid  peak gross gross net net  FWHM
Mo (keV)  (kev)  (count) (count) (eps)  (count)  (eps)  (ch
ROH = 59.52 59.50 339.000 2.452k 222.909 2.230k 202.697 6.5 . M o . .-
% T Gmm) 0D NTD e GED oo = During the initial startup or when measuring weak samples with
ROI3: 661.85 661.85 5.000 67.000 6.091 67.000 6.091 103
ROM : 1173.50 1173.49 11.000 162.000 14.727 137.000 12.485 12.4 . - - - -
ROI5: 1332.08 1332.05 10.000 128.000 11.636 128.000 11.636  -Inf IOW rad'at'on |ntens|ty, there may be t|meS When Counts are IOW
ROIG : 1408.37 1408.40 5.000 54.000 4.909 54.000 4.909 14.2
ROI7 = 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.0
and it takes longer for data to accumulate.
In such cases, accurate calculation results may not be obtained.
—
ROI ROIstart  ROIend energy  |0auss
ROI CH (keV) (keV) (kev) itting
1 |CHL - |58.3 < |60.9 =1/ 59.54 =
H n . " H
2 ot v (1131 =120 1212178 2 By enabling the "Gauss fitting" as shown in the blue box, more
3 |CH1 - |658.8 % | 665.6 2| 661.7 = ) )
4 o o (1701 1211768 1311732 2 accurate results can be obtained even shortly after starting the
5 |CH1 ~ | |1329.2 +11336.3 +1|[1332.5 o
CHL ~ (14001 [2/1417.8 [ 1408 E measurement.
7 |none -~ [4.3 4.3 (|1 =
8 |none « | |4.3 4.3 H|[1 +
Rot peak  centrod  peak gross gross net net  FWHM FWHM FWTM
Ne. (keV) (ke! (count) (count) (cps) (count) (cps) (ch) (keV) (keV)
ROM : 59.52 59.49 686.000 5.120k 222.609 4.581k 199.188 6.5 0.596 1.086
ROI2: 121.73 121.75 195.000 2.248k 97.739 1.343k 58.399 7.5 0.685 1.248
H . . X X X X X X . B H " o . " -
RV S mrD ouT mom AT srm me T el With "Gauss fitting” turned ON, the calculation results for the
ROIS: 1332.17 133250 21.000 286.000 12,435 265.000 11.511 16.3 1.498 2.730
ROIG: 1407.36 1407.87 12.000 153.000 6.652 119.000 5.153 19.0 1.750 3.190 -
same count rate show reasonable values, despite the low count
ROI8 = 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.0
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2.11 Generation of Calibration File

B APP-MEAS Version5.0.4_241125

File Edit Graph Clear Stop
auss fit analysis
model APU101 s LS
H peak search analysis
CH nputrate throughy 2utopolezero dead tin
Mo.  (cps) rate(cps)  auto threshold ratio(%)
1 1.290k 1.31] spectrum calculation 4.0
create calibration file
[ Create Calibration File Ver1.0.0
File
ROI  ROIstat  ROIend energy centroid FWHM
Select ROI
CH (ch) (ch) (kev) (ch) (ch)
m 1 on 617 713 59.54 652.48 6.664
m| 2 o 1234 1407 121.78 1331.69 7.522
Ol Es 7131 7305 661.70 7223.41 12.943
w4 om 12721 12875 1173.20  12806.50 16.857
m| 5 cH1 14417 14648 133250  14544.76 17.342
m M6 cH1 15246 15439 1408.00  15368.79 17.812
——rr ] 50 50 1.00 0.00 0.000
[ ] & none 50 50 1.00 0.00 0.000
target CH
CHL @ calculating
-cale modef5 (., BERscentroid EEE S S ELET :
-STERREEFT S Esave fileiF VERLT. energy calibration =
TPANEEEET eQREEL TS file
SEZMA -TE| R O caliheasianTo A ILE @7 AR w0

Enargy Caibration Graph
1600

FWHM Calbration Graph
)

Measured [ ,] Calculsted [7] Mezsured
1400
1200
1000+
5 oo
§ s
400
200
o
200-

0 2500 5000 7500 10000 12500 16383
&

Cakubted

unit of x axis
Och Oev Okev (O manual
ROI h) en (keV) *a
ROI 0.091846 =
ROI6 o5
-0.25631 S
SYE
calbration tie pa w2te
-1E-9 >
C#TechnoAP$APP10O1¥ -
calibration.ec unit
keV

[Jauto update file

" 16383

Energy calibration using a quadratic equation requires a
calibration file.

The calibration file is generated using the spectrum and ROI
information, so please ensure the spectrum has a sufficient
number of counts before generating the file.

When the spectrum is acquired in "histogram™ mode, click on

"Tool" — "Create calibration file".

Using ROI1 through ROI6, generate the calibration file. As shown
in the red box, check the relevant ROIs.

Click "Save file" to generate and save the calibration file. Close

the pop-up application by clicking "File" — "Close".

Based on the selected ROIs, energy calibration and FWHM
calibration are calculated instantly, and the result graph is
displayed.

To apply the quadratic equation, select the "File" option in the red

box and choose the calibration file you generated earlier.

When measuring unknown materials or materials emitting a wide
range of energies, having only 8 ROIs may not be sufficient.
Additionally, manually adjusting the ROIs can be time-consuming,
and there may be variations due to individual preferences in ROI
settings.

The next feature, "Peak Search Analysis", automatically detects
peaks, applies Gaussian fitting, and calculates errors, allowing
measurements to be performed easily and accurately for any type

of sample without the complexity of manual adjustments.
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dead trme | | ROL pesk  centrod ek gou  gom

Oll: 5956 5954 73.224k 541445k 207530
ROR: 12175 12177 18.929%k 235.506k  90.26)

ROD: 66166 66163 796.000 24489k 9386
ROM: 1172.00 117321 1952k 35731k 13.695
ROIS: 133255 133248 1653k 30472k 11680
160 1408.23  1408.00 742000 14716k  5.640
0.00 000 0000 0000 0000

Rom 0.00 000 0000 0000  0.00

-sefting
data source target CH Standard deviation
offiine CH1 ) sigma -
sensitivity search update interval
level mode (sec)
3 ~ auto |~ 2 =
ROI range threshold(ch)
FWHMx6 ~ 100 S
Fitting
Gauss+Step . , Nl
p——
calibration file path
C:¥TechnoAP¥APP101¥calibration.fc

B P
L3 bl
o /i 3 e e L L]
calculati
Jock Centroid (keV) centroid (ch) gross (count)  net (count) net (cps) net (count)
— raw raw raw ft
a 5954:0.00]  650.750.01] 187486 175069424465 ] 190,32420.485 174004, 5:442.5
@[ | 217e:000]  13282420.02] 55029 50153622443 54,524:0.266 50247,1:242.2
) 39.60:0.03]  433.6620.28] 22317 26378,8:241.8 28,677:0.263 13434,4:206.7
ul| 20,192001] 240002010 32459 22686.72203.8 24,66320.222 11887.2:172.4]
O 45382000]  aoes12005] 17335 7067.52171.5] 7.68320.186] 7858621661
O] 4660:001]  508.780.14] 5315 1208.62134.8] 1.31420.147] 2027.5:132.8]

2.12 Measurement using Peak Search Analysis function

Open the Peak Search Analysis.

Click on "Tool — Peak Search Analysis."

The Peak Search Analysis screen will open.

First, set the calibration file you created earlier in the file selection
field, as shown in the red box.

Click the folder icon in the green box and select the file from the
pop-up window.

Since we will use it in real-time during measurement, the data

source in the orange box was set to "online."

At this point, start the measurement from the main application.
Once the measurement begins, the histogram will automatically
update, and the peaks detected by Peak Search will be added
to the "calculation™ section one after another. You can use the
scroll bar in the red box to view the calculated values for each
peak.

As the histogram updates, you will see the raw data (black) and
Gaussian fit (red) applied, as shown in the image on the right.
In this case, we will focus on the following five peaks:

e 5954 keV @ Am-241

e 121.78 keV @ Eu-152

e 661.7 keV @ Cs-137

e 1173.2keV @ Co-60

e 13325keV @ Co-60

By checking the boxes as shown in the red box, the calculation

results will be displayed in the upper section.
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calculation

i Comro (k) controd (ch) goss coun FWHM () FWH (o) This shows the result of maintaining the five target peaks.
- ) N | ) M M f From the calculation results, various information such as energy
- 121.7820.00 1342.24:0.01 117921 7.3430.022 0.667+0.002
8 _ccon] swoeow] el eseom] ] resolution, errors, and count rate can be obtained.
@  117320:000]  12009.11=004]  42914]  1ess7=0088]  1.50820.006)
@[  33248:000]  14661.27:0.04] 37275 17.548:0.069] 1.595:0.006 ]
@[  1a0s00:001]  15892.1420.08] 9022 17.975:0.138] 1.63420.013]
In this case, the energy resolution at 1332.5 keV after 1 hour of
measurement is found to be 1.595 keV, which is excellent.
Ssgg\gmur(e target CH  Standard deviation 3 peak search analysis Version 14.1
e | s The Peak Search Analysis also has a function to reload and
EE B S open trend fie recheck previously acquired data.
m‘mg = : save peak search file  Cirl+S
:T‘:z;:;efiﬂ D;th oo save image Cirl+|
C:¥TechnoAP¥APP 101¥calibration.fc
= close Cerl+W

As shown in the red box, you can select "offline” and choose "File
- Open histogram file" to load the file.
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