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APG7400A Software Manual

Safety Precautions / Disclaimer

Thank you very much for purchasing the USB-MCA-AMP, Model: APG7305A (hereinafter "This device") of
TechnoAP Co., Ltd. (hereinafter "We"). Please read this "Safety Precautions / Disclaimer" before using this device, be
sure to observe the contents, and use it correctly.

We are not responsible for any damage caused by abnormality of device, detector, connected device,
application, damage to failure, other secondary damage, even if accident caused by using this device.

£\ i

@ Prohibited matter

- Cannot be used for applications that require special quality and reliability related to human life and
accidents.

- Please refrain from using in places with high temperature, high humidity and vibration (excluding
countermeasures).

- Do not apply power that exceeds the rating.
- Do not turn on the board product with other metals in contact with the board surface.

A Cautions

- If there is smoke or abnormal heat generation, turn off the power immediately.

- It may not work properly in a noisy environment.

- Be careful of static electricity.

- Product specifications and related documents are subject to change without notice.

Warranty conditions

The warranty conditions for "our products" are as follows.

- Warranty period: One year after purchase.

- Warranty details: If the product breaks down during use within the warranty period, it will be repaired or replaced.

- Not covered by warranty: We do not guarantee if the cause of failure falls under any of the following.
(A) Use other than the original usage of “our products”
(B) In addition to the above, causes other than "our company" or "our products” (including force majeure such
as natural disasters)

(C) Consumables, etc.

2 TechnoAP Co., Ltd.
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1. Overview

USB-MCA4 (USB - Multi Channel Analyzer 4 CH, USB - Multichannel Analyzer 4 CH) manufactured by
TechnoAP Co., Ltd. APG7400A (hereinafter referred to as this device) has a high - speed successive approximation ADC
for each channel of 4 channels for signal input, it is a lightweight and compact MCA that operates only with USB bus
power without using the AC adapter.

The preamplifier signal from the detector is input to a spectroscope amplifier (linear amplifier), and the output signal
amplified and waveform-shaped (shaped) by the analog circuit is input to this device. The amplitude (wave height value,
peak value) of this signal includes radiation energy information and the like. MCA is a wave height analyzer that detects
this signal and digitally converts the maximum crest value to generate a spectrum (histogram).

"Dead time" is an indicator of MCA performance. Dead time is a time zone when MCA cannot measure peak
value. The radiation causes irregular events. Therefore, while executing from event occurrence to peak detection, wave
height value digital conversion, memory rewrite, peak value resetting, a new event cannot be measured. The dead time
of this device is fixed 1.5 usec.

There are four measurement operations: histogram mode, list mode, MCS (Multi Channel Scaler) mode, and

coincidence mode.

Histogram mode: spectral data is generated with the energy peak value such as keV on the horizontal axis and the
count on the vertical axis.

List mode: when detecting a valid event (an event where the signal from the amplifier exceeds the threshold and the
crest value is between LLD and ULD), the elapsed time from the start of measurement, the crest value and the channel
number are displayed, it transfers to the computer as list data of length of 8 bytes and saves it in the file. Both data will be

transferred to computer via USB cable.

MCS mode: spectrum data is generated with the horizontal axis representing time from nanosecond to one second and
the vertical axis counting. Select the horizontal axis's dwell ime (time width per channel) from a minimum of 40
nanoseconds up to 100 seconds in advance. The number of channels can be 4096 and 232 counts per channel. Valid
events within the LLD and ULD ranges are detected, and the corresponding elapsed time channels are counted and

added based on the time information at the timing exceeding the threshold.

Coincidence mode: is a mode in which CH1 and CH2 are used to acquire simultaneously detected time and wave
height value within a set time. The set time range is from the minimum plus or minus 40 ns to the maximum plus or minus
10 ps. You can save two channel simultaneous list data in list mode and create two-dimensional histogram (2048 x 2048
channels) with horizontal axis CH1 PHA and vertical axis CH2 PHA.

The software that comes with this device is driver software and applications that run on Windows.
This manual explains the handling of this device.
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2. Specifications

Product name: USB-MCA4
Model: APG7400A

1.

o

©

* Same as the attached application name
* Including products with alphabets following the model

Analog input
Number of channels 4 channels
Input range 0 (zero)to+10V
Input impedance 1 kQ (ohm)

Minimum 100 nanoseconds up to 100 microseconds

Input pulse width *The threshold is exceeded
ADC

Conversion method Successive approximation type

Resolution: 16 bits

Conversion time + resettime | 1.5 us

ADC gain 4096, 2048, 1024, and 512 channels

Threshold Full scale 0 (zero) to 50 % (percent), set from computer

LLD Full scale 0 (zero) to 100 % (percent), set from computer

ULD Full scale 0 (zero) to 100 % (percent), set from computer
Perfomance

. 1.5 microseconds fixed
Dead time

*Spectroscopy amplifier processing time is not included

Integral nonlinearity

Plus, or minus 0.025 % (typ.) or less

Differential nonlinearity

Plus, or minus 1 % (typ.) or less

External input

GATE It functions as time stamp clear (CLR) when measuring in LIST mode.
VETO It functions as MCS time count clear (CLR) when measuring with MCS mode
(option).
Measurement modes
Histogram mode Maximum 4096 channels, 232 counts per channel
List mode Time information per event, CH number, peak height
MCS mode 40 nanoseconds to 100 seconds per channel, 4096 channel, 2%? counts
- Simultaneous measurement by CH1 and CH2.
Coincidence mode

Create two-dimensional histogram

Communication interface

USB 2.0

*It is recommended to use USB cable length of two meters or less, USB 3.0
port. If you have a low power consumption function on a USB port, such as a
laptop computer, please cancel it or use it with a USB hub with power supply
with the AC adapter.

Application software: Windows version, USB-MCA4 software and driver software
* Sample programs such as Linux and Visual C ++ / C # are available for support on our website.

Dimension: 70 mm (W) x 160 mm (D) x 20 mm (H)

Weight: 230g

Accessories:
Manual

CD-ROM for Driver and Application software installation
USB cable * Cable with USB (A) male and USB (Mini-B) male connectors

6 TechnoAP Co., Ltd.
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3. Appearance

Image 1: APG7400A

FRONT
1 INPUT Amplifier signal input connector (manufactured by LEMO: EPL.00.250.NTN)
) 1to 4 channels. * In coincidence mode, CH1 and CH2 are used
BACK
> GATE LEMO connector for external GATE signal input. Input LV - TTL level signal.

Data acquisition with input "High", data not acquired with "Low".
LEMO connector for external VETO signal input.

Input LV - TTL level signal.

3 VETO Data not acquired with Input "High" data acquisition with input "Low".

' LIST mode or MCS mode (option) Time count clear (CLR) is entered during
measurement and cleared at input "rising edge (pulse width of 100
nanoseconds or longer)".

4. PWR LED turns on when power is on (connected to computer).
5.USB USB 2.0 Mini-B receptacle (female)

* Conversion adapter

For the signal input connector to this device, use LEMO, EPL.00.250.NTN or a connector of equivalent shape. When
using a signal cable with a BNC connector, it is possible to connect to this device by using the following conversion
adapter.

Manufacturer: HUBER+SUHNER
Model: 33_QLA-BNC-01-1/1--_NE
Specifications: QLA-01 to BNC Connector Gender 1: Interface QLA-01

Connector Gender 2: Interface BNC
Image. 2 33_QLA-BNC-01-1/1- NE

If the adapters interfere with each other, use the LEMO-BNC conversion cable as shown in the photo below.

Image. 3 LEMO-BNC conversion cables

7 TechnoAP Co., Ltd.
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4,
4.

Setup
1. Connection

DETECTOR [ | »— avp | S\ o1
#1 #1
DETECTOR N AMP /\ CH2
#2 #2
AN
DETECTOR N~ AMP
e % 43 » CH3
USB-MCA4
Setting PC
DETECTOR ~ | AMP /) CH4 USB " USB-MCA4
#4 #4 Data Software
J— — | GATE
i ———» VETO(CLEAR)

Figure 1: Connection when using this device

Connect the USB-MCA 4 and the computer with the included USB cable.

A: *ltis necessary to install the driver software on the computer to be connected for the first time. For the installation
method of the driver software, refer to the following.

B: *Do not connect the signal cable when the power of this equipment is OFF.

Confirm that the "PWR" LED is on.

Connect the preamplifier output signal of the detector (DETECTOR in the above figure) to the linear amplifier
(spectroscopic amplifier, AMP in the upper figure).

Connect the waveform-shaped output signal of the linear amplifier to one of "CH1" to "CH4" of this unit.

When control by external signal is required, input the LV - TTL level to the GATE or VETO terminal. When a cable is
connected to the GATE terminal, data is acquired when the peak is detected from CH1 to CH4, or when the signal
is in the high state. Or when a peak is detected from CH1 to CH4 while the cable is connected to the VETO terminal,
data is acquired when the signal is open, or the signal is in the Low state.

VETO pin functions as CLR pin when LIST mode / MCS mode (option) is executed. When the rising edge signal is

detected while the cable is connected to the terminal, the LIST time stamp / MCS time counter is cleared.

8 TechnoAP Co., Ltd.
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4, 2. Installation of the driver software

The first time you connect this unit, you need to install the driver software from the included CD.
Windows 7

1. REQUIRED Log in as Administrator or login with administrator privileges.

2. Connect the device to the computer with a USB cable.
3. "Device driver software is installed" is displayed at the lower right of the desktop.

FTIAR BSA)(= VI MIZFEAZAP=IUTVET N X

AT—SAZRBCR. CTEOVwLUTLEEV.
ARG e D 7

If "Device driver software was not installed correctly” is displayed, open the device manager, and check the "USB-MCA
4" icon. Right click on the icon and click "Update Driver Software".

EaAS 7.0 s PACR A o

o BRI OVLTRITES YYD

A Dopa-s-oEE (=3 EeE =)
T7AILF) BEA) TRV) ALT(H)

s 2EO0 BE & E &S
& IVE1-45—-0FE (O—7|| 44 Note-47 B’

o} 2RAFLY-IL 4-€) Bluetooth Ei§ FIARIFR—Tv— -
@ 52 272215 £ Realtek Bluetooth 4.0 Adapter Py R
AP Ea~F= > - DVD/CD-ROM RS54J
& HEETAILS— ca IDE ATA/ATAPI 33 hO—5—
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& FARODER o FARY K547
5 B-EREFTUE—2 3 K 5 XTLA PETH—
A Fy NI— PETE—
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B eI AYF9-TIAXF/HAUR
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& AT FIAR
B EODF/ X

[N

n USB-MCA4
p USB-MCA4 R5)(— VI NIZPOEF(P)...
-8 2 E31(D)
I XEUTL/0 )
N E=s-

§ 103\ -EIIFEEORFrM(A)

70/ (R)

< 0 »

BRULS RO RS (— VI NI POEFY«H— FERBLET.
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4. Advance interactive installation

() L F54US= VI NITPOER - USB-MCA$ & L B/t VIO POES - USB-MCA4

EDLOBAETESA)(— VI RO 7ERBELETH? I2B1—5—EDRSA/(— VI MIT7ESRUET.

ROBFTRS/(— V7 Moz PRRELET:
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ZOF/ A ZRBOBFORSA)(— VI MITFEIAVEI—H— AV H— v
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7.

Refer to the "Driver" folder on the attached CD.

7 5
) U FZA/= VI hOTPOREE - USB-MCA4
RS = YT R PEA YA LU TOET .
i 1
& ZORSA)(— VI RIDTTPZAZAR—ILURLN)
BEVOT/ (A RAD. BRENERSA/(— VI RO TPHFETIH
EDNELETD Web 1 NTEBEU T ESL.
[rrm—— . i —
|9 TORSA/) = VITNIZTZAZARIUET() ’
SLETTD Web B MEZET A AODSBREUERSA)(— VI hoT
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—_— —
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) W FZ-)(— W DT POEF - TechnoAP USB-MCA4 A ovez—s-owe == =)
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KS)1— YT ko PHESCERENE Ui s s =
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@ Reaitek Bluetooth 4.0 Adaptar — 5
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oI
o=-T24ARFIAR
¥ UsB Compostz Devioz
# USB Roat s
== i <

Continue to install "TechnoAP USB-MCA4 Option". "TechnoAP USB-MCA4" After installing the driver software,
install "TechnoAP USB-MCA4 Option" by the same procedure. Confirm that the two icons "TechnoAP USB - MCA 4"
and "TechnoAP USB - MCA 4 Option" are normal in the device manager. After installing the driver software successfully,

install the application. The installation procedure is described in the next chapter.
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Windows 8 (64 bit)

In Windows 8 (64 hit), to prevent users from accidentally installing driver software, driver software without a digital
signature cannot install as standard. Since this driver software does not have a digital signature, it is necessary to "disable
driver signature enforcement" before installation. The procedure is as follows.

1. Display the charm on the start screen.
For mouse operation: Move the mouse to the upper right corner or the lower right corner of the screen.

Touch operation: Swipe from the right side of the screen toward the center.

2. Select "Setting" from the charm and select "Change computer setting” from the setting menu.

3. Select "General" from the "Settings" screen of the computer and select "Customize startup of computer” - "Restart
now".

PEaE canm

TS o ToeT. PR B RN T,
J-YFNaETE PZIREIARRRIY

1-Y- PC &I 2%
$T: 31| 24 PC DIRTATEEEGREL, Wirdows BUIL75ILCH TN TR, &
B EFTAGEOMANS IO SRR R,
iR BT
FARTENMELT Windows #F A Y AR5
PR TRUENONMABIELET, PCRIDONTa0, BNDRBISELE
ORteaTiries,
o =
TA)— HaTs
TIAA 3
PC DB ENAIVA LTS
7|
941 '/X FHARERIEFAAD (USE F34T0 OV0 52 268 TRAT A0, IS 07 - 49101
X TH01S Windows 29~k PATERSITRY, SA7 4 1A= D15 Vindoes £
LR TLTREL, CORMYSIEE. PC SRERLEY,

*TCRERTS
PC R TEDESIH

w=bJI—F

4. Select "Troubleshooting” from "Select option" screen and select "Advanced option" from "Troubleshooting” screen.

AT 0EIR ©® FMINSa—F71>4
| AT PC DUILYa

HTUT Windows 8
| RS

rEINa—F4>7

PCEUIL»Z T SIISRIEELE
¥, L ML )LEELNEY

I | PC DFER%E)S FHHIA TS A
b
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5. Select "Startup Settings" from the "Advanced Options" screen and select "Restart” on the "Startup Settings” screen.

SEA T © ZAH—KNPYTESGE

gL 513 Windows A2 4 2EBLES:

6. Onthe "Startup Settings" screen after rebooting, press the "7" key and select "7) Disable Driver Signature
Enforcement”.

IMPORTANT After rebooting, log in as administrator or log in with administrator privilege account.

Connect the USB-MCA 4 to the computer with a USB cable.

Right click on the start screen, display "APP / BAR", select "ALL APP", and select "CONTROL PANEL" from
APPLICATION view.

Windows
Defender

IRTIO7H)

10. Select "Device Manager" from "Control Panel" and display "Device Manager".

& Realtek HD A—F4AY®—T% BB R—5TIL FIAZ
B8 Windows 8 ADEEEEDIEN aps =
@ Windows 774 74—l ’
) 15—xyk AT23y

I USB-MCA4|
--[Jpy USB-MCA4
RIAEZDENDMA 2T A 2 TIAR

@ K IS R e
b AEY TH/0Z FS54/(—
o T/ AR IR—Tv— b-§ I=/(—L UL )X 3> O—-5—

5 xyhI-HEHREBETVS-
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11. Right-click on "USB-MCA4", select "Update driver software (P)" and select "Search for driver software by computer
(R)".

y =
o "Q Het2 B B30 YPLOIFOES - USE-MCA
‘ £ USB_MCA“( ! EDEMEETEH /- VISIFERELET?
- flim USB-MCA4 RSA)(— VI RO POEFH(P)..
"In_i R IAC TS =53 [(8))
= 5 i 2
> ;.-] [N — | [EmEEme
> . =) (_-lj-”}i‘ IN—FROz7ZE §®1:F'(7/(A)
J0)57 4 (R)

12. When "Update Driver Software" screen is displayed, select "Reference (R)", when the "Browse Folder" screen
appears, select the drive where the driver software of "USB-MCA 4" is stored, OK "is selected. When you return to
the "Update Driver Software" screen, select "Next (N)".

& ING-0BE x|
€ JHOTFORE - USBMCA N-FITPORSH/ R EOILI-BRA TR
(- VIHOTTReRUET.
W 72T =
@ 3173
o] [ #mm. B Administrator

b2
[ Driver v

TS5 —(F): Driver

oK Foo

13. When the "Windows Security" screen appears, select "Install this driver software (I)". When "Driver software has

been successfully updated" is displayed, select "Close (C)".

@ Windows ta5 =
indows =Lrn 0 ES10T— VI POFER - TechnoAP USB MCA
® 50— VrorroRiTARE TR A R
T ADFIr— WP PO { AT LELR:

> ZORSA/(— YINITPEASAR—ILLABLY(N) P

B D7/ 250, B iwan R340 YIMOITHRET SHEINEETD =

Web H4FTHE &

—_
> F9(1)

(© #HORR(D) [MGsic

14. When "TechnoAP USB-MCA4" is displayed on the "Device Manager" screen, right click on the remaining "USB-
MCA4 4" and repeat from (11) to update the remaining driver software.

5 [ENDF . g
A [ ERDFIAR
- & H
P} TOREZDENDRASTA 2 F) AR - il USB-MCA4 |
5] XEY FH/OT K54/ o < RS4)(— YI DT T OEH(P)...
> E=4H— s = >¢ =
4§ 21=/T-HL UL )R OV RO-5— ) ‘;] = j':‘%(D)
§ Generic USB Hub > .= glkz(U)
§ Generic USB Hub 4 ' 2 7
§ Intel(R) 8 Series/C220 Series USB EHCI - g IN—ROZFEEQAFT(A)
- § Intel(R) 8 Series/C220 Series USB EHCI g =
[§ TechnoAP USB-MCA4 S 7051 (R)

§ USB Composite Device

15. "TechnoAP USB-MCA4 Option" is displayed on the "Device Manager" screen, and installation of the driver software
is completed.

b ] AEY FHIOD RSA/(—
K E=s5-

a-9 1T/)BL UL IR 3T MO-5—
§ Generic USB Hub
§ Generic USB Hub
§ Intel(R) 8 Series/C220 Series USB EHCI #1 - 8C26
§ Intel(R) 8 Series/C220 Series USB EHCI #2 - 8C2D
§ TechnoAP USB-MCA4
@ TechnoAP USB-MCA4 Option
§ USB Composite Device
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Windows 10 (64 bit)

In Windows 10 (64 bit), to prevent users from accidentally installing driver software, driver software without a digital
signature can not install as standard. Since this driver software does not have a digital signature, it is necessary to
"disable driver signature enforcement" before installation. The procedure is as follows.

1. Click the "Windows" mark H at the lower left of the screen to display "Start menu".
2. Select "Settings" from the start menu and select "Update and security" from the setting menu.

Settings
o

Q)]
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6. On the "Startup Settings" screen after rebooting, press the 7" key and select "7) Disable driver signature

enforcement”.

Startup Settings

7. IMPORTANT After rebooting, log in as administrator or log in with administrator privilege account.
8. Connect the USB-MCA 4 to the computer with a USB cable.

9. Right-click the "Windows" mark H on the lower left of the screen, display "Menu', select "Device Manager".

% Device Manager — O x
File Action View Help

Event Viewer ‘@ $ | | | -dm—
System F Network adapters ol
e

~ B Other devices
_i& USB-MCA4
_i& USB-MCA4
[~ Print queues

™ Printers ©

Device Manager

Network Connections

Disk Management

10. Right-click on "USB-MCA4", select "Update driver" and select "Browse my computer for driver software (R)".

- E: Other devices B Update Diivers - USB-MCA
() CAd
.iﬂ\ U SB- M How do you want to search for drivers?
Ei USB-M Update driver
- —> Search automatically for updated driver s

= Print queus Disable device

r= 1 - .

~ Printers Uninstall device > row ver software
nches the U :

Scan for hardware changes

11. When "Update Drivers" screen is displayed, select "Browse...", when the "Browse for Folder" screen appears,

select the drive where the driver software of "USB-MCA 4" is stored, OK "is selected. When you return to the

"Update Drivers Software" screen, select "Next".

x Browse For Folder *
& B Update Drivers - USB-MCAZ
Select the folder that contains drivers for your

Browse for drivers on your computer hardware.
Search far drivers in this location: -
¥ o USB Drive (F2) ]
\Drive v Browse...
Documents
Include subfolders
) Driver
Installer
¥ Network
—» Let me pick from a list of available drivers on my computer &
This list will show available drivers compatible with the device, and all drivers in the
same category as the device. N
Folder: | Driver
Cancel

=
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12. When "Windows Security" screen appears, select "Install this driver software (I)". When "Driver software has been

successfully updated" is displayed, select "Close".

@ Windows Security x

H Update Drivers - TechnoAP USE-MCA4 Option

X Windows can't verify the publisher of this driver software

Windows has successtully updated your drivers

Windows has finished installing the drivers fer this deviee:

—» Don'tinstall this driver software o TehOAP USE GRS Option
You should check your manufacturer's website for updated driver software h

for your device. —

—> Install this driver software anyway
Only install driver software obtained from your manufacturer's website or
disc. Unsigned software from other sources may harm your computer or steal
information,

) See details

13. When "TechnoAP USB - MCA4" is displayed on the "Device Manager" screen, right click on the remaining "USB -

MCA4 4" and repeat from (11) to update the remaining driver software.

v B2 ZoTIa

v B0 GODTINA > : —
i USB-MCA-AMP Bi USB-MC i
= SOTETOTT TV T FIA A voxr o L ORI
LI AU F2/03 FIR Lisvso/o g il
o E5- ? 25— FIAZADT YA A=)
v 22/ 2T (A v hO-5- v 2T/ 2 .
v § Intel(R) USB 2.1 eXtensible Host Controller - 110 § Intel(R) L N-FITFEEOAFI(A)
i TechnoAP USB-MCA-AMP Option i TechnoA FORF4R)
i USB Composite Device i USE Compe

14. If"TechnoAP USB-MCA-AMP" is not displayed on the "Device manager” screen, select "Show hidden devices" from

"Display" in the device menu.

i FIURVF-Tv-

TUR  BEW| =250 |[ATE)
G| 5| E | Te F/4A =@
§ oor:  FMAESIM
o FATES1 Y-SR

» B FATVA UY-2R (BEFNIN)

& xyh7-7 e

B /(950 EZFOFMADERW)
: ‘?Jﬁ 5;:;};‘ T ARIAAO)..

15. "TechnoAP USB - MCA4 Option" is displayed on the "Device Manager" screen and installation of the driver software

is completed.

v @ 2T/ BUTN A I -5
i Intel(R) USE 3.1 eXtensible Host Controller - 1.10 (Microsoft)
§ TechnoAP USB-MCA-AMP
TechnoAP USB-MCA-AMP Option
USE Composite Device
USB Composite Device

USB Compaosite Device
UsB Jl—k T (USB 2.0)
LB SuperSpeed USB /\7
REUSBNT

]
¢
¢
i USE Composite Device
L]
L]
]
¢
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4, 3. Installation of the application software

After the driver software is successfully installed according to the procedure in the previous chapter, you need to
install the application (executable file) of USB-MCA 4 and the runtime engine of LabVIEW which is the development
environment. The installer on the accompanying CD includes USB-MCA 4 application and LabVIEW runtime engine,
which can be installed at the same time.

The installation procedure is as follows.

Windows 7 (the same for Windows 8 as well)

1. REQUIRED Login as Administrator or login with administrator privilege account.
2. Execute "Setup.exe" in the "Application” folder in the attached CD. Proceed with installation interactively.

A AR AR T LR
TerT A,

- lF TR T S,

] AP PR A 2 b o B EAPRI A =T
TR AR TR A e

> LEE MCAFF L&+

TERFrogracs Filea TachechlH )

Hatirl Fmtnuments BT (L)
AT FRETEr B e

| cmmE (A ]| S

el

3 _ A% AR — DR RN
{22 b-naitiik Folingu e T @ R0 7. EETTRRL. L PRI SR

NATIONAL INS TRUMEN TS h=i 7 R SV L0l i B
- U5H WCAT

Ak~ M T B R B T T Vo I PR O R e E IR R

LA, 2k - R TR ’
M SRS, Yot PSR . 2
8300 LA AT S SIS MBI RO T, FRshaL
S NSRS B it .
KRR A= AR BT A ) oL T TR IR AP T 22— AL TS
Tt R A LT BT AL T A E
@ SRR #E % TR T =
R T TR Frinuie. | [ e |[Ean [ S

ALAb-AET

A3 b= T LW TLE L

ST ST

Pitsats riaPeisryakes. YA AL TAHIERBERATLST —_— >
s =

LT ) #Tip |

3. Execute "Start button" - "TechnoAP" - "USB-MCAA4".
4. Application "USB-MCA4" starts up.

If the "connection error" dialog box is displayed immediately after startup, please confirm that this equipment is

connected properly with the computer, or whether it is recognized by the device manager.
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Windows 10

1. Select "setup.exe" in the "Application” folder in the attached CD. Select "Administration” in the application tool of the
menu and select "Run as Administrator"

i -l v FAUr-vay v-l  Apflication - (n] X
| Y s Fokai ) sticn DS 2] | _
e “ c |[EREwT| Emieo
it swpporties =35> Fsilva-7407
sk e
b @ =

= Uo%e

Do - ’ ¥ IS emzrimn
e E Fxa

_— BRALLIOSSLERSRER
¢ =1

ot Becq ZREBTEITLET.

" v =

6EOES 1 @EOEOEER 133M8 == |

2. Execute "setup.exe" in the "Application" folder in the attached CD. Proceed with installation interactively.

8 UsE-Mcas - o x 1 Use-MCad - o x
Destinatian Directory
Selec the rslalaton drecicies
USB-MCA4
e et | ‘
I A olluare ville intalld n the folowsing ocalions. Toistal soitware i &
| cick g .
Drectay or USBMCA4
[C\TechnoP\USBHCAR ] [
Diectany fx il nsimerts podhacts
IC-\Program Fies (xB67 Nationdl nstruments . | Browse.
< Back Heat s Concel << B Heat Cancel
@ UsB-Mcas - o x 3 USB-MCA-AMP - o x
‘Stast Installation
Fieview the falowng sumnay belore coiniry
Adding ot Chanaing
“USEHCA Fies
Overal Frogress: B7% Corplsie
Clck the Hest i Cick change the
somefie =T Cacn
Back Next

7 UsB-MCas - o x

Instalation Complete

The inssler hes firished updsing you systen

Back Hest 33 Finich,

3. Sinceitis displayed to restart the computer, click the "Restart" button to reboot.

USB-MCA4 [m] x

@ LR T ¥R Ea - hEmiREd oL ENENET.

N=F P A =) F o B EAESIR ST, T —RE ey ML T(RE
%%E%Tﬁﬂiﬁ?éﬁ%& VI PESITE AR T Y 1 —AEAEEh LTS

AEEEnR) Ly PARLAE) R TR
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4. Right-click on the "Windows" mark H at the bottom left of the screen, display "Menu" and execute "All
Applications” - "TechnoAP" - "USB - MCA 4".

I7A70-5—

TechnoAP

i

— B
USB-MCA-AMP
[

iR

FXTOFIY

5. The application "USB-MCA 4" is activated.

If the "connection error" dialog box is displayed immediately after startup, please confirm that this equipment is
connected properly with the computer, or whether it is recognized by the device manager.

* Uninstall
To uninstall, select "USB - MCA 4" from "Settings" - "Apps" - "Apps & features" and select "USB-MCA4".

S BE

= ©

Y27k TR FILT-HUAVI-Fb
(ATA. &30, 77V Bluet TYYF—. 7 Ni-Fi. SRT—F. VPN

"Uninstall this application and its related information will be stalled easily" is displayed. Select "Uninstall".

This app and its related info will be

uninstalled.
Uninstall
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5. Application screen
5. 1. Startup screen

If you run "USB - MCA 4" (Windows 8) in "Start button” - "TechnoAP" - "USB - MCA 4" (Windows 7) or Start screen or
"Application view", the following start screen will be displayed.

IE USB-MCA4 Version 145

File Window Tool | Clear Start Stop
| Information ROI
4 . ) ROIMo. pesk  centroid peak gross aross net net FWHM  FWHM PWHM  FWTM
| || histogram mess. time 192:00:00 (ch)  (ch) (count) (count) (cps) (count) (cps)  (ch) (%) (keV)  (keV)
. | ROIL (] 0.00  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
meas. mode  real time realtme 00:00:00 ROI2 0 000 0000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
CH lve time dead time  input rate throughput rate || ROI3 : 0 0.00  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000| |
00:00:00  00:00:00 l()CgSﬂJﬂ m()%);] ROM : 0 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
{| @ Oo:00: s - - ROIS 0 0.00  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2 (LELEL (EniELD 0.000 0000 1 gor6 0 0.00  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
|[| & WELED - CaEnED D 0.000 || gop : 0 000 0000 0000 0000 0000  0.000 0000 0.000 0.000 0.000
|| 4 OO:M-00 (H:00:(H0 0.000 0.000 | Ros : 0 0.00  0.000 0.000 0.000 0.000 0.000  0.000 0.000 0.000 0.000
| config file calibration option memo d H d
| cHADCgain thrashold LLD uLD offeet thy 8 ot
14006 |30 (30 24003 |20 : AGH B o2
24006 |30 (30 |2 4003 |20 :
30409 (30 1230 24083 120 I 0.6+ D&z
4 4096 |30 3|30 #4003 120 < B c
0.4+
peak detect
abs ~ 0.2
a
mode S g
histogram v g
meas. mode -0.2+
real time ~ o
meas. time ’ CH cursorx  cursor ¥
192:00:00 % -0.6-] 100 = 0
200 | 0
-0.8- 300 i o
400 2 o
1] ; 7 ; ; ; 7 ; 1 |
500 1000 1500 2000 2500 3000 3500 4005
kev
keV B counes (B SHER |
—
Image. 4 USB-MCA 4 startup window

Menu section

File - open config

Reading the configuration file

File - open histogram

Reading histogram data file

File - open 2D histogram

Read coincidence 2-dimensional histogram data file

File - save config

Save the current settings to a file

File - save histogram

Save current histogram data to a file

File - save 2D histogram

Save the current coincidence two-dimensional histogram data to a file

File - save image

Save this device screen as PNG format image

File - convert to text from binary list data file

CSV format conversion of binary format list data file

File - quit Application termination
Window - histogram Display histogram graph
Window - 2D histogram Display 2D histogram graph

Clear Initialization of histogram data in this device

Start After sending all settings to this device, send measurement start to this
device

Stop Send measurement stop to this device
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Tab section
config Measurement settings
file File settings
calibration Setting of ROI (Region of Interest) etc. on energy calibration
option Settings for options such as MCS

Information section

mode Displayed histogram, list, coincidence and MCS
meas. mode Measurement mode. Display "real time" or "live time"
meas. ime The set measurement time
real time Real time (actual measurement time)
live time Live time (effective measurement time). real time - dead time (see below)
Dead time (invalid measurement time). real time - live time. When the input signal exceeds
dead time "threshold" as described later, peak is detected, and its peak is converted to AD

It is dead time until resetting and resetting.

input rate (cps)

Number of counts per second when the input signal level exceeds the threshold level

throughput rate (cps)

Number of counts per second secured as peak between LLD and ULD

ROI section

The calculation result between ROIs is displayed for each CH.

peak (ch.)

Maximum count channel

centroid (ch.)

The center value (channel) calculated from the sum of all counts

peak (count) Maximum count

gross (count) Sum of counts between ROI

gross (cps) Sum of counts between ROIs per second

net (count) The sum of the counts obtained by subtracting the background between ROI
net (cps) The sum of the counts obtained by subtracting the background between ROls per second
FWHM (ch.) FWHM (channel)

FWHM (%) FWHM / peak value * 100

FWHM Half width

FWTM 1/10 width of peak

acg. LED Blinking during measurement

save LED Lit while data is being saved

error LED Lit when an error occurs
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5. 2. Quitwindow

To exit the application, click the menu "File" - "quit". After execution, the following confirmation screen of termination is
displayed.

= ®

quit this program?

Image. 5 Quit confirmation screens

To quit, click the "quit" button. After execution, the application screen disappears, and it ends.
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5. 3. configtab
config file calibration option
CH ADC gain  threshold LLD LD offset
1|4096 . |30 s 20 S 4003 k|0 =
2 4096 - |30 $| 30 s 4093 [0 S
3 (4096 |- |[30 =30 (4093 =0 >
44096 . 30 30 = 4093 k|0 o
peak detect
abs e
mode
histogram ~
meas. mode
real time e
meas. time
192:00:00 >
Image. 6 config tab
Gain of ADC. Select from 4096, 2048, 1024, and 512 channels. The input voltage range of the amplifier
output signal of each channel is 0 to 10V. Divide this range by the above channel. For high energy
ADC resolution detectors such as germanium semiconductor detectors, data can be acquired with fine
gain resolution by selecting 4096. However, when the count is small, it takes time to acquire the peak. Since
energy resolution is inferior, such as Nal (T1) scintillation detector, if it cannot be divided finely, set 4096
channels and so on.
Setting of the timing threshold of the waveform acquisition start timing. Unit is digit. The setting range is 0
to 4095. Set to a value less than LLD. It triggers peak detection and AD conversion from the timing when
the waveform shaping input signal exceeds the set value of the threshold. If this setting is set too high,
threshold | peak value of low energy cannot be acquired. On the contrary, if the setting is too small, let's pick up the
noise. For example, when "ADC gain" is "4096nitially set "threshold" and "LLD" around 100. While looking
at the histogram "input rate / throughput rate" little by little, discerns the boundary between noise increase
in value and sets the threshold value slightly above it.
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Peak detect (abs)-timing

Image. 7 threshold and peak detection (abs / fast) timing
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LLD Setup energy Lower-Level Discriminator. The unitis ch. Channels below this threshold are not
counted. Set it to a value greater than or equal to threshold and less than ULD.
ULD Set up energy _Upper—LeveI Discriminator. The unit is ch. We do not count ch above this
threshold. Set it to a value larger than LLD.
Sets the offset in the positive direction. The unitis ch. By adding the offset setting value, itis
offset possible to shift the spectrum to the right (direction of pulse height). It can be used for peak
position adjustment and so on.
Selection of detection method of peak (maximum pulse height).
Pulse heigh input signal exceeds threshold, after reaching the peak, attenuates
abs and falls below threshold, performs AD conversion. It is possible to acquire the
peaks detect maximum pulse height more definitely.
When the input signal exceeds threshold, the AD conversion is executed at the
fast timing when it first reaches the peak. It is suitable for measurement and pile-up
countermeasure at high count (more than several kcps).
Selection of operation mode
The pulse height of the linear amplifier signal is stored in the maximum 4096
histogram channels, and a histogram of the horizontal axis energy and the vertical axis count
is created.
The time stamp when the linear amplifier signal exceeds the threshold, the
list maximum pulse height and the channel number are set as one event data, data is
continuously transferred to the personal computer and the file is saved.
Generate spectral data with the horizontal axis as time (nano-second to second)
and the vertical axis as count. Since the horizontal axis is the time width per
mode channel in advance, the dwell time can be selected from a minimum of 40
MCS nanoseconds to a maximum of 100 seconds, and the number of channels can be
16384, 232 counts per channel. When a valid event within the LLD and ULD
range is detected, the count is added to the corresponding elapsed time channel
based on the time information at the timing exceeding the threshold at that time.
Using CH1 and CH2, it acquires simultaneous detected time and wave height
value within set time. The set time range is from a minimum of + 40 ns to a
Coincidence | maximum of + 10 psec. Save 2-channel simultaneous list data as list mode and
create 2-dimensional histogram (2048 x 2048 channels) by PHA on horizontal
axis CH 1 and PHA on vertical axis CH 2.
As the measurement mode, select "real time" or "live time".
N real time | Measure preset time data
T Measure until effective measurement time (difference between real time and dead
time) reaches preset time.
Measurement time setting. The setting range is 0 to 192 hours (8 days). If itis set to 0, there is no
meas. time stop by the measurement time, and even if it exceeds 192 hours, measurement will continue until
you click the menu "Stop".
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5. 4. filetab

Histogram section

config file calibration option
histogram

histogram file path

C:¥Data¥histo. cov

histogram stop save
L]

histogram continuous save

L]

histo file save time{sec

3600 >

list

list save update information and spectrum
O O

list file path

C:¥Datatlist.bin

list file number  file name

0 S

list file size(Byte) file size(Byte)
100M = 0.000

data format
binary(big endian) w

Image.8 file tab

histogram file path

Sets the absolute path of the histogram data file. Files without extensions are also
possible.

I CAUTION!

This file name is not saved. Based on this file name, create the following format.

As an example, set "C: ¥ Data ¥ histogram.csv" to "histogram file path" and "10" to
"histogram file save time (sec)", the date is "2015/12/23" and time is “12:34:00", data
storage starts with the file name" C: ¥ Data ¥ histogram_20151223 _ 123400.csv "
After 10 seconds, save as "C: ¥ Datahistogram_20151223 123510.csv" file.

histogram stop save

When measurement is completed, histogram data is saved in a file. The file is saved

in the same format as described above.

histogram continuous save

Sets whether to store histogram data in a file at preset time intervals.
I CAUTION!
Depending on the processing status, the saving interval may be shifted. Please use

it for simple backup.

histo file save time (sec.)

Sets the time interval of consecutive saving of histogram data. The unit is seconds.

The setting range is from 5 seconds to 3600 seconds.

26 TechnoAP Co., Ltd.




APG7400A Software Manual

List section

list save After starting the measurement, save the list data sent to the PC to the list data file.

During measurement in list mode, data acquisition and display of "Information™ section will be
performed. Also, it creates a histogram from the received event data and displays it.

update information | ! CAUTION!

and spectrum This process takes time. Please be aware that it may not be processed correctly depending
on the performance and specifications of your computer, and it may not be able to receive all

event data.

Sets the absolute path of the list data file. Files without extensions are also possible.

I CAUTION!

This file name is not saved. Based on this file name, create the following format.

list file path As an example, if "list file path" is set to "C: ¥ Data ¥ list.bin" and "list file number" is set to "10",
the file "C: ¥ Data ¥ list_ 000010.hin" Start saving data by name.

"List file number" is updated to "11" when it reaches the preset file size with "list file size (Byte)"
and saved as "C: ¥ Data ¥ list_ 000011.bin" file.

It is a number automatically added to the list data file name. Up to "999999" can be used. Next
to "999999" is zero.

list file number

file number The list data file name created from "list file path" and "list file number".

Sets the maximum size to save the list data file. Set it as "1 M" "10 M" "100 M" etc. by SI

list file size (Byte) ] ]
notation. Set it from "1 M" byte to "2 G" byte.
] Displays the size of the currently saved list data file. "0.789 M", "10.100 M", "1.230 G", etc. are
file size (Byte) i ]
displayed as Sl notation.
Select the file saving format such as binary and text of the list data.
Big endian binary file format. You can reduce the file size. The
] ] i most significant byte occupies the lowest memory address. It is
binary (big endian) ]
common as hetwork byte order. You can easily check the
alignment of the data by eye.
Little endian binary file format. You can reduce the file size. The
) i ) least significant byte occupies the highest memory address. Used
binary (little endian) ) ] o )
on Windows, Mac OS X, Linux. It is difficult to visually check the
data format

sequence of data.

Comma (,) delimited text format. You can easily check the data
with Notepad or Excel.

I Caution!

txt (CSV) Data such as commas and line feeds are also added, and as the
measurement time gets longer, the number of digits of the time
data also increases. Therefore, the amount of data per event

increases and the file size increases.

27 TechnoAP Co., Ltd.



APG7400A Software Manual

5. 5.

calibration tab

config file calibration option
ROI

ROI ROIstart ROI end peak

ch (keV) (keV) (keV)
ROI1: |CH1 .- |[2208 2234 =|1173 S
ROIZ2: |CH1 |..||2512 =1/2533 =l 1332 >
ROI3: [CH1 |--||0 = 8191 (1 S
RO none - |0 8191 (1 S
ROIS: |none - |0 8191 H([1 >
ROIG: none - || 0 s/ 8191 |1 5
ROI7: |none - |0 8191 ([ 1 =
ROIS: |none - |0 = 8191 (|1 S
calibration
ych O eV @keV (O manual calibration
ROI centroid{ch) peak (key)
ROI1 - | - o.00 - 1332 d(1.000
none . | - n.oo - 1] b | 0.000
rmanual a | 1.000 unit | unit

LILRE

rmanual b | 0.000

Image. 9 calibration tab

Setting of ROI (Region of Interest) and energy calibration. Set the ROI to the spectrum peak, calculate the peak count

number, full width at half maximum, etc.

ROl section

ROI CH Select the channel number for ROI. A maximum of 8 ROIs can be set for one channel signal

ROl start Set the start position of the ROI. Unit depends on energy calibration situation.

ROl end Set the end position of the ROI. Unit depends on energy calibration situation.
The energy value etc. of the peak position (channel) etc are defined. In the case of Co - 60, set it

oeak to 1173 or 1332. When "ch" is selected in the next “calibration” part, the peak between the ROl is
detected, keV / ch is calculated from the peak position (ch) and the set energy value and applied
to the calculation result of the half width.
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Calibration section

Types of calibration

Select the X axis unit from the following. In the case of MCS mode (option), the horizontal axis
is time, so select "ns" "us" "ms" "sec". Itis not "eV" and "keV".

ch

Display in ch (channel) unit. Units such as "FWHM" of "FWTM" of ROI are optional.

eV

Display in eV unit. Calculate the slope a and intercept b of the linear function y = ax + b so that
the channel becomes eV by two-point calibration of two kinds of peaks (center value) and
energy value in one spectrum and set it on the X axis. The unit of "FWHM" of ROl "FWTM" is
"eV".

keV

Display in keV unit. Calculate the slope a and intercept b of the linear function y = ax + b so
that ch becomes keV by two-point calibration of two types of peaks (center value) and energy
values in one spectrum and set it on the X axis. The unit such as "FWHM'" of ROI "FWTM" is
"keV".

As an example, if there are 1173.24 keV for Co-60 in channel 5717.9 and 1332.5 keV for Co-
60 in 6498.7 channel, ais 0.20397 and b is 6.958297 automatically from two-point calibration.

manual

Energy calibration is performed by arbitrarily setting slope a, intercept b and unit label of the

linear function y = ax + b with "manual a", "manual b" and "unit".

ROI

Select the ROI number for energy or time calibration. On the right side “centroid” and "peak”,
the central value of the ROI being selected, and the energy value being set are displayed. For
example, when "ROI 1" and "none" are selected, one-point calibration is performed based on
the peak center value of ROI 1 and preset "peak”. When "ROI 1" and "ROI 2" are selected,
the peak center value of ROI 1 and ROI 2 and the two-point calibration with "peak” set in
advance.

aandb

The slope of the linear function y = ax + b for creating the horizontal axis of the histogram

graph, which is the calculation result of the energy calibration, is displayed in “a” and the

intercept is displayed in “b.”

Manual a and b

The gradient in the linear function y = ax + b for creating the graph horizontal axis, which is the

calculation result of energy calibration, is shown by a and the intercept is displayed in b.

calibration button

Energy calibration is executed according to the type of calibration. After execution, the slope a
and intercept b of the linear function y = ax + b applied to the horizontal axis of the graph are
calculated and displayed on the lower "a" and "b". For the calculation method, refer to "8.5.
Calculation method of two-point calibration™ below.

For example, if "keV" is selected in the "calibration” part as shown below and the “calibration”
button is clicked, each peak is extracted from "centroid” value and "peak" value of "ROI 1" and
"ROI 2" Energy calibration is executed so that it becomes the energy value, and the unit of

horizontal axis unit of graph, set value of ROI, calculation result of ROI is also "keV".
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Image. 10 Select "keV" in calibration section
LEFT: before energy calibration execution, RIGHT: after energy calibration execution
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5. 6. optiontab

Configure settings such as MCS (Multi Channel Scaler) and coincidence (simultaneous measurement).

config file calibration option
MCS5
dwell time time(sec) of max ch
40ns et 655.360u
coincidence
CH delay(ns)
182 ~ CH1 0 -
i CHz2 0 =
time(ns) -
10000 = ff h fi hi
- offset(ch) for 2D histo
CH1 |0 S
-
-
CH2 |0 =
Image. 11 config tab
A USB-MCA 4 Version 1.2.3 —
File Window Clear Start Stop
Information ROI
) ROINo.  Peak centroid pezk gross gross net net FWHM  FWHM FWHM FWTM
made h'E.‘tugram mezs, time 192:00:00 (ch) (ch) (count) (count) (cps) (count) {cps) (ch) (%) (ch) (ch)
o 1 ” T ROIL F 0 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
mess. mode real time :00:
real time b ROI2 F ) 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
CH live time dead time input rate  throughput rete ROI3 F ) 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
eps) fepe) ROI4 F ) 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
1 LiatiEry) - (QIELIELD (L DLy ROTS F ) 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
1 00:00:00  00:00:00 0.000 0.000 ROTE F 0 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
3 00:00:00 00:00:00 0.000 0.000 ROI7 F 0 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
4 00:00:00  00:00:00 0.000 0.000 ROIE F o 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
config fle calibraon  option memo | Test el vell el eradll
MCS. o coincidence CH1-CH2 sopg— 2=t of €K dirscion
H - 2000-
dwell time time(sec) of max ch 7] 1168 o]
40ns - £55.360u 1500 = 000-]
-0 2 4000
H i
1600 o [}
0 L 2 00
CH delay{ns) 14001 400 i 2000-|
182 [ CH1 |0 = -200 1000 -]
time(ns) oz o i I -0 Oy T T T T T T T T i T
- 6 0 200 400 600 800 1000 1200 1400 1500 1800 2047
0000 ¥ offset{ch) for 20 histo CcHL
CHL |0 v 800~ ST - ] (=1 Ry B T EXTINCS o U]
a0 hd €00~ m_spectrumnlCHldlrectmn
400 2500 -
2000 -|
200-| g
3 1500
]
0y ] | i ] 0 0 | | | i 1000~
o 200 400 600 800 1000 1200 1400 1600 1800 2048
CH1 500
cur L] [ = el o-
B S Sy ey oy S Sy
CH2 Mﬂﬂ cursor CH1 CH2 count o 0 400 &0 =00 é? 1200 1400 1600 1800 2047
sice O 0 0 —
counts Mﬂﬂ L ST - ) [ ey TR e S Pl |

Image. 12 coincidence two-dimensional histogram

31

TechnoAP Co., Ltd.



APG7400A Software Manual

MCS section

dwell time

Time width per channel. Choose from a minimum of 40 ns to a maximum of 100 s. The selection items
are as follows.

40 ns 80 ns 120 ns 160 ns 200 ns 240 ns 280 ns 320 ns 360 ns

400 ns 440 ns 480 ns 520 ns 560 ns 600 ns 640 ns 680 ns 720 ns

760 ns 800 ns 840 ns 880 ns 920 ns 960 ns 1us 2us 5us
10 ys 20 ys 50 s 100 ps 200 us 500 us 1ms 2ms 5ms
10 ms 20ms 50 ms 100ms | 200ms | 500 ms 1ls 2s 5s
10s 20s 50s 100s
time (sec) | Displays the time of the maximum channel based on the setting of dwell ime. With 16384 channels, the
of max. ch | minimum 40 ns is 655.36 ps (655 360 ns) from 40 ns x 16384 channels.
coincidence section
CH The target channels. Only channel 1 and channel 2.
Time range for judging the coincidence number. The setting range is 40 ns to 10,000 ns (10 usec). If the
time (ns) time from exceeding the threshold of one channel to the threshold exceeding the threshold of the other
channel falls within this setting range, it becomes the same number of clocks.
Coincidence number delay time. Adjust the delay of signal transmission between channels. The setting
delay (ns) | range is 0 to 10,000 ns (10 psec). Please use it for adjustment such as when there is time lag due to

cable length etc.

CH1 thrshold
CH1 input —

CH2 thrshold oot f N N
CH2 input - | g !
coincidence |
I 3 t2 ;
timing - O B E—

coincidence time 4—» <—>

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

i coincidence

: Y o -

timing <—> | <
coincidence time 4—» <—~>

CH2 delay time ! §—>§ §—>§

Figure. 2 Example of coincidence timing (UPPRER: delay is not used, LOWER: CH2 delay time is used)
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Set offset channel to coincidence 2D histogram. The setting range is 0 to 2048 (4096 -
offset (CH) for 2D histo 2048) channels. Since the display range is 2048 x 2048 channels, adjust the offset value
so that the peak falls within this range.

Two-dimensional histogram graph. The X axis is the pulse height (ch) of CH1, the Y axis
graph is the pulse height (ch) of CH2, and the Z axis is the count number. The maximum
number of channels on the X and Y axes is 2048 channels.

Zﬁzzgsr of CH1 One-dimensional channel addition histogram graph viewed from CH 1 side is displayed
spectrum of CH2 . . e . e
direction One-dimensional channel addition histogram graph viewed from CH 2 side is displayed
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5. 7. Graph

graph Display spectrum of CH1 and Gaussian fit spectrum with data between each ROI.
There is a dotted line cursor for each channel, and the value of the count on the spectrum

cursorx in the set channel is displayed in “"cursor y" of the corresponding channel.
et the color of the graph and the type of line. You can switch display / non-display in the

Plot legend
sub menu on the graph.
Right click on the X axis and check "AUTO SCALE" to set the automatic scale. When
unchecked, it will no longer be automatic scale and the minimum and maximum values of

X axis range the X axis will be fixed. To change the minimum or maximum value, you can change the
mouse pointer by placing it over the numerical value to be changed and clicking or
double-clicking it.
Right click on the Y axis and check "AUTO SCALE" to set the automatic scale. If you
uncheck it, it will no longer be automatic scale and the minimum and maximum values on

Y axis range the Y axis will be fixed. To change the minimum or maximum value, you can change the
mouse pointer by placing it over the numerical value to be changed and clicking or
double-clicking it.

X 2XE

kev ﬂﬂﬂ On the X axis, set auto scalability, precision, mapping (linear / logarithm).
W ExiE
counts ﬂﬂﬂ Onthe Y axis, set auto scalability, precision, mapping (linear / logarithm).

[5 USB-MCA 4 Version 13.0 -
File Window Tool Clear Stop.
Information: ROT:
a . ROINo. peak centroid  peak gross gross  net net  FWHM FWHM  FWHM  FWTM
e histogram meas. time 192:00:00 (ch)  (ch (count) (count) (cps) (count) ps)  (ch) (%) kev)  (keV)
_ ‘ ROIL: 8881 888153 946000 13588k  50.05/ 12636k  46.550 12088 0135 1587 2915
e cderealline - &L ROR : 10094 10092.83 801.000 11351k 41816 11110k  40.929 12562 0.124 1649 3.143
CH Wetime  desdtme mputwate thoughputrate || ROB:  © 000  0.000 0000  0.000 0000 0000 0.000 0.000 0.000 0.000
00:0422  00:00:0 1%221( lngisui ROM : o 0.00  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
1 GLGE . i i ROI5 : o 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
& CIEED CTELETD (QEED DEED ROI6 : o 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
3 G QDD QELD 0.000 || gop : o o000 0000 0000 0000  0.000 0.000 0.000 0.000 0.000 0.000
O T U000 0000 0.000 |/ gors : o 000 0000 0.000 0.000 0.000 0.000  0.000 0.000 0.000 0.000
confi fie  clbmton  oston memo aca, |savell |emoi]
threshold LLD up offset Loty T it
30 s0 (1638030 o004 i Zon
ERE R g g
30 2| 50 < 16380 2 0 = 800 -| v
30 2| 50 +116380 2 0 Moe
700-
peak detect
abs v 600 -|
" [
5 500 |
400-|
300-
meas. time
Toz00:00 200- CH cursorx  cursor ¥
100 2 0
100- 2[00 B 0
3 0.0 0
0-! T T T T 0 T T 0 200 12 o
7.07001 250 500 750 1000 1250 100 1750 2000215769 ¢ 00
eV
kev BN counes  @1MJTN] HERISI
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[ USB-MCA 4 Version 1.3.0
File Window Tool | Clear Stop

Information ROI

p § ROINo. peak centroid  peak gross goss et net  FWHM FWHM  FWHM  FWTM
rote histogram  meas. tme 192:00:00 o d (count) (count) (cps)  (count) (o) (ch) (%) (keV)  (keV)

i ROIL: 8881 886149 1025k 14.612k 50240 13592k 46741 12091 0.135 1587 2.973

e=lucdcirealtine EFE T ROIZ : 10094 10092.80 872.000 12.169k  41.848 11914k  40.971 12.362 0.122 1.623 3.160
i Wetme  deadtme inputrate thoughputrate || ROE: 0 000 0,000 0000  0.000 0000 0000 0.000 0.000 0.000 0.000

000440 00:00:10 1(53?1( 105)(;: ROK : o 0.00  0.000 0.000 0.000 0.000 0.000 0000 0.000 0.000 0.000
1 00:04: -00: - - RO5: @ 000 0000 0000 0000 0000 0000 0000 0000 0.000 0.000
3CERE GELLID 0.000 0000 |/ pors: o 000 0000 0000 0000 0.000 0000 0000 0.000 0000 0.000
3 GOl CuiiEnd Qs 0000 |/ gor: o 000 0000 0000 0000  0.000 0000 0.000 0.000 0.000 0.000
¢ CIEPER  (CIERETD 0000 0-000 || rots : o 000 0000 0.000 0.000 0.000 0.000 _0.000 0.000 _0.000 _0.000

config fie albration  option memo aca.| |savell |eroll
o threshold LD uLp offset Luoey b &
1 50 1216380 20 & an
z +50 I3 163800 an
E] 50 [+ 16380 3l [0

&

4 50 f2]16380 ][0 LESO, | M cne

peak detect

abs =

counts

meas. time 10+
192:00:00 CH cursorx  cursor y
100 B o
2000 & o
300 & o
iq T T T T T T T T T 4000 2 o
7.07001 250 500 750 1000 1250 1500 1750 20002157.69 -
keV

ev  BIEIEN counes BN IR

Image. 13 UPPER: Linear in vertical axis mapping mode, LOWER: Logarithmic

| | Cursor movement tool. The cursor can be moved on the graph when setting the ROI.

%8| | Zoom. You can select and execute the following six zooms in and zoom out by clicking.

Image. 14 Zoom in and zoom out tool

Use this option to click the point on the display that you want to corner in the
1 | Rectangle zoom

zoom area and drag the tool until the rectangle occupies the zoom area.

X zoom Zoom in on the area of the graph along the X axis.

Y zoom Zoom in on the area of the graph along the Y axis.

Fit zoom Automatically scale all X and Y scales on the graph.
Zoom out centering on points. | Click the center point to zoom out.

(o220 I &2 B F S RN CS I I O

Zoom in around a point. Click the center point to zoom in.

im| | Pantool. You can grab a plot and move on the graph.
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o. Measurement
6. 1. Histogram mode

=

Select "histogram in "mode" in “config" tab.

N

Click "Clear" on the menu. The internal histogram data is initialized. To continue the histogram or measurement
result measured last time, start the next measurement without clicking "Clear".
When you click the "Start" menu, measurement is started after all settings are sent to this device.
After the start of measurement, transition to the following state.
- "Acq" LED flashes.
- The measurement status is displayed in the "Information” section.
- "Histogram" is displayed in "mode".
- Measurement set time is displayed in "meas. Time".
- Real time acquired from this device is displayed in "real time".
- The live time acquired from this device is displayed in "live time" of each channel.
- The dead time acquired from the Switch is displayed in "dead time" of each channel.
- For "ROI", for each "ROI No.", the center value, the gross count (sum within range), the rate, the net count (the
total within the range minus the background subtracted from the background) by the ROI range setting in the
“calibration" Count) and the calculation result such as rate, half width, 1/10 width etc. are displayed.
- In the graph, a histogram of peak value is displayed on the horizontal axis.

A USB-MCA 4 Version 1.3.0 —
File Window Tool Clear Stop
Information ROI
d . . ROIMo. peak  centroid peak aross gross net net FWHM  FWHM FWHM  FWTM
mCre histogram meas. time  192:00:00 (chy (ch) (count) (count) (cps) (count) (cps)  (ch) (%) (keV)  (keV)
i | ROIl : 8881 888142 1151k 16.236k  50.232 15.097k  46.708 11.984 0.134 1573 2.957
meas. mode - real time SR 00:05: 2 ROIZ : 10094 10092.78 971.000 13.557k  41.943 13.274k  41.067 12.193 0.120 1.601 3.161
CH live time dead time  input rate throughput rate || ROD3 : 0 0.00  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
000512 00:00:11 1(;97& ) D(ﬁ:ﬂn;] RO : 0 0.00  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
& Uhred o - : ROIS : 0 0.00  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2 LEEEE  (LECED D 0.000 || ¢om 0 000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
3 LIEF#E)  (LIELELY JUELD 0.000 || gopp 0 0.00  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
g WIREFE  LIELELY G000 0.000 || pos : 0 0.00  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
config file calibration option memo acg. | _M _ﬂ
. 10000~ .
3in - threshold LLD uLD offset I I CH1
30 2f[s0 2] 16380 20 : i & o2
30 #f/so 2] 16380 = 0 : 201 9 as
30 250 2] 18380 = 0 :
e
an fel[so el 13803 0 : 1000+ B cH4
peak detect
abs v
m
S 100-
5]
meas. time 10-]
102:00:00 2 CH cursorx  cursor y
1leo % o
200 % o
300 % o
i ] T ] 0 | I T 1 1 4 0.0 = 0
7.07001 250 500 750 1000 1250 1500 1750 20002157.69 © [
keV
keV Mﬂﬂl counts ﬂﬂﬂ ﬁﬂl

Image. 15 Window of histogram mode measurement
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6. 2. Listmode

1. Measurement is conducted previously in the histogram mode, and the state of the spectrum, the count rate, and the
like are confirmed.

Select "list" in "mode" in "config” tab.

In the "file" tab, set the data save destination in the "list" block.

Click the menu "Clear". The in-device list measurement data is initialized.

When clicking the "Start" menu, measurement is started after all settings are transmitted to this device.

S e A

After the start of measurement, transition to the following state.
-"Acq" LED flashes.
- "Save" LED flashes.
- The measurement status is displayed in the "Information" section.
- "List" is displayed in "mode".
- Measurement set time is displayed in "meas. Time".
- Real time acquired from this device is displayed in "real time".
- In the "file" tab, the file name being saved in "file name" is displayed, and the file size being saved in "file size"
is displayed. When "list file size" is reached, the saved file is closed. "List file humber" is incremented by one,

"file name" becomes the new file name and the saving process is continued.

If "update information and spectrum” in the "file" tab is checked, "ROI" contains the center value, the gross count (in-
range total) by ROI range setting in the "calibration” tab for each "ROI No.”) And the calculation result such as rate, net
count (net count obtained by subtracting background from in-range sum) and rate, half width, 1/10 width, etc. are

displayed. A histogram is displayed on the graph.

I Caution!
Since histogram display in list mode is heavy load on the PC, please be careful when measuring high counting etc.

The time stamp of the list data can be cleared even during measurement by using the VETO (CLR) terminal. When the

rising edge of the LV - TTL level (pulse width of 100 ns or more) is detected, the time stamp is cleared.
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H USB-MCA 4 Version 1.2.0 —
File Window Tool Clear Stop
rInformation —ROI
d . ROIMo. peak  centroid peak aross gross net net FWHM  FWHM FWHM  FWTM
o fist meas. time 192:00:00 (ch)  (ch) (count) (count) (cps) (count) (cps)  (ch) (%)
. ROLL : 0 0.00  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
meas. mode - real time realtime  00:00:09 ROLZ : 0 0.00  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
CH ve time dead time  input rate throughput rate | | RO : 0 0.00  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
00:00:00  00:00:00 ‘()CDS) o (cps) | | ROM : 0 0.00  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
e o -000 -000 ROIS : [i} 0.00  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
7 (LELELD  (LECELY UEELY 0.000 | popg 0 000 0000 0.000 0000  0.000 0.000 0.000 0.000 0.000 0.000
& CIELELD) - (LELIELY 000 0.000 || gopy : 0 0.00  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
4 00:00:00  00:00:00 0.000 0.000 || gors : 0 0.00  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
config file calibration option memo acqg. | y ‘
—histogram 1 1T
0o ~ cHL
histogram file path Hoon
Ci¥Data¥histo.cov = LSy G (&3
of  of CH3
histogram stop save 0.6 [Tl s
histogram continuous save 0.4-] H I I
O nool
histo file save time{sec) 0.2-] H I d
3600 |2 - [
*g‘ 0 1
—list g '
92- I
o
049 0o
_ -0.6- \i Ii CH cursorx  cursor y
sC Tle numoer file name ‘i |i 1leo 2 o
0 c list000000.bin -0.8-] H ” 200 # 0
list file sze(Byte) file size(Byte) R 300 = o
100M |2 78.502k - : | i | | | —  4lo0 =l o
i 1000 2000 3000 4000 5000 6000 7000 8191 :
ch
ch & |'ﬁ|“-“.“| counts & "H‘V v'vl ﬂ ﬂl

Image. 16 Window of list mode measurement
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6. 3. Coincidence mode

Connect signals from the linear amplifier to CH1 and CH2. CH3 and CH4 are not used.
2. Check the spectrum of the current CH1 and CH2 in the histogram mode and check where the center channel of the
peak of interest is. In "config" tab "mode" select "histogram.
In "config" tab, set "LLD" and "ULD" widely.
When you click "Clear" and "Start" on the menu, measurement is started after all settings are sent to this machine.

Set the ROI to the read peak of attention of CH1 and CH2 and check the value of "centroid (ch)". In the figure below,
CH1 is 5474.35 and CH2 is 5475.80.

Information

ROT
" N ROINo. peak [~centro@ | peak gross gross  net net  FWHM FWHM  FWHM FWTM
mede histogram meas. time 192:00:00 (ch) | (ch) (count) (count) (cps) (count) (cps)  (<h) (%)
ROM : 5487 [5479.26 |24.000 612.000 18.944 612.000 18.944 11.667 0.213 1.087 9.789
meas. mode  real time real time 00:00:32

ROT2: 5473 |5467.69 |25.000 619.000 19.161 535500 16576 13.456 0.246 1256 9.959

CH livetime  deadtime  Iputrate throughput rate || ROI3 : 0 000  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Cps) (cps) ROI : o 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
1 00:00:32 - 00:00:00  197.000 191000 [ poi, 5 oo 0000 0000  0.000 0000 0000 0.000 0000 0.000 0.000
2 00:00:32  00:00:00  200.000  189.000 | poyg, 0 000 0000 0000 0000 0000 0000 0000 0000 0.000 0.000
D CHETER  CEET LTy 0000 || gop: o 000 0000 0000 0000 0000  0.000 0000 0.000 0.000 0.000
¢ CTERTER)  (CIETTEDD 000 0-000 || goms : [ 0.00  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
confia e albraton  option memo aca. |savel el
ROI 25
Er?l E{(Ohl]start r:g{]end peak 0 CHL
ROM : [CH1 5200 [&s700 1211 257 ! Moz
Ron: ch2 | 's200 [3s700 il 11 20 ! &
ROI3: none 7T e 0 [ cr4
ROM ¢ [none ] 0 +i[16383 12][1 175 i
ROIS: none v 0 216383 121 i
ROI6: none v | |0 +/16383 Il][1 . 7 |
ROT7: none|v| |0 16383 21 Hmg :
RO none|v |0 +/16283 121 g :
104 ;
albration !
@ch Oev OkeV Omanual | calbration i
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manuala|0.500 (¢ untt [unit ”’E-I 400 2 o
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Image. 17 Check the centroid (ch) of the peak of interest in the histogram mode
6. After checking the value of "centroid (ch)", click the menu "Stop" to stop the measurement.

7. Set"LLD"and "ULD", measure again in histogram mode, and confirm that histogram within the range of "LLD" and
"ULD" can be obtained.

Information ROL

RoINe,  Peek centrod pask grass gross net net PWHM  FWHI FAHI PWTH
mode histogram mess.tme  192:00:00 (ch} (ch} (count)  (count)  (cps) (count)  (cps) ) (%) (ch} (chy
s T . 00:00:59 ROIL : 5484 547375 3221000 6893k 116963 6308k 107.045 23618 0431 2301 4886
meas. mode real tme 200
real time ROz : 5485 547525 216000 6915k 117.337 6414k 108835 24667 0450 2298 4797
O veme dead e input rate  throughput rate oI : o 0.00 0000 0000 0000 0000 0000 0000  0.000 0000  0.000
““:’ fere) ROM 0 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
1 00:00:56  00:00:02 1141 114.000 ROIS - 0 0.00 0000 0000 0000 0000 0000 0000 0000 0000  0.000
ZROLINLS ZE 0000 1.122k BT RO : ° 000  0.000 0000 0000 0000 0000 0000 0000  0.000 0.000
3 00:00:59  00:00:00 0.000 0.000 ROT7 [ 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
4 00:00:59  00:00:00 0.000 0.000 RO : o 000 0000 0000 0000 0000 0000 0000 0000 0000  0.000
conbg fie | caibration | opton memo | Test e, (il el el
o [T ¥ * 1 9] cht
s ][50 o 220} \ 9] ch2
5200 () 50 | fo ; ] cHz
TR T o 20 . 7] cHe
+l|[s0 1| (16383 ][0 | 0 o =
! ROTZ
160} > =
= | e
140~} | rou 7]
o Ro1S
- i (5]
: row [
100 ! vz [
! ROIE
- ; =
1
@ i
U o cursorx  cursar y
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\ 2[00 B
20-| !
i 3o0 o
T T T T T T T T T T T T T T T T 400 B o
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b
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Image. 18 Check the setting status of LLD and ULD in histogram mode
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8. Before starting measurement with the coincidence 2D histogram, click "Window" and "2D histo" in the menu to
switch to the screen for 2D histogram. In addition, since the data for coincidence 2D historical data is generated on
this application based on the list data, for display and saving, use the "list save" and "update information and
spectrum" check boxes in the "file" tab.

=i

e coincidence e 192:00:00
i T et 00:00:20

anme o me ot thrsuchout o
§ 00:00:00  00:00:00 0.000 0.000
! 0000:00  00:00:00 0.000 0.000
3 00:00:00  00:00:00 0.000 0.000
+ D0:00:00  00:00:00 0.000 0.000

=] = |l ==

HHHHE

BT

Image. 19 "file" tab setting

9. Setting of "coincidence" part in "option” tab. In the case of the above example, since the centroid value of the energy
band whose coincidence is desired to see exceeds the range of the range of two-dimensional histories (CH 1) 2048
x (CH 2) 2048, "offset (ch) for 2 D histo" It is necessary to set. When setting to center 1024 ch, set it from center
value-1024 ch to 4451 ch.
10. Inthe "config" tab, select "coincidence" in "mode".
11. Click "Clear" on the menu. The internal buffer list measurement buffer data is initialized.
12. When you click "Start" on the menu, measurement is started after all settings are sent to this device.
13. After the start of measurement, it transits to the following state.
-"Acq" LED flashes.
- "Coincidence" is displayed in "mode".
- Measurement set time is displayed in "meas. Time".
- The real time acquired from this equipment is displayed in "real time" in real time acquired from this
equipment.
When "update information and spectrum" is checked
- The measurement status is displayed in the "Information™ section.
- A map graph is displayed on the coincidence 2D histogram.
- Spectra are displayed in the graph from CH2 direction and graph on CH2 direction side.

P — srew e o P

m  coinddence ™=t 192:00:

e realtime e

1000011 00:00:00 LISk 113.000
000021 000000 1137k 113.000 2
3 00:00:12  00:00:00 0.000 0000 | | yoor
+ 000002 00:00:00 0.000 0.000

Image. 20 Coincidence 2D histogram * Reference data
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6. 4. Multi-Channel Scaler (MCS) mode

E A

Select "MCS" in "mode" in "config" tab.

Set"LLD" and "ULD" in "config" tab. Use the time when crest value within this range was acquired.

Select the measurement time per channel at "dwell time" in the "Options" tab.

The calibration on the horizontal axis of the graph is adjusted in the calibration tab. If you already know the peak time,

select from ns, us, ms, sec and set the ROI peak to that time. If you are unsure, check manual, enter the time

selected in dwell time in manual a, and enter the unit's name in unit.

In MCS mode, it is possible to measure two patterns depending on whether to use the elapsed time reset signal

from the outside.

Reset use: Connect periodic events that reset the elapsed time to the VETO (CLR) terminal as a reset signal.
Generate histogram of elapsed time from reset to event detection. When the rising edge of the LV - TTL
level (pulse width of 100 ns or more) is detected at the VETO (CLR) terminal, the elapsed time is reset.
When the maximum crest value in the ULD is detected from the LLD after securing the elapsed time
until the input signal to the channel exceeds the threshold after the reset, the "dwell time" based on the
secured elapsed time one is added to the channel corresponding to the elapsed time in the histogram
having the interval channel. Adjust the reset signal or "dwell time" so that the reset period is less than
"time (sec) of max ch".

Reset not used: Based on the elapsed time from measurement start to event detection, one is added to the
channel corresponding to that elapsed time in the histogram having the channel of "dwell time" interval.
Because the elapsed time is not reset, the channel to be added moves to the larger channel as the
measuring time passes. It can be used for half-life measurement etc.

Click "Clear" on the menu. The MCS histogram data in this device is initialized. To continue the histogram or

measurement result measured last time, start the next measurement without clicking "Clear".

When you click "Start" on the menu, measurement is started after all settings are sent to this machine.

After the start of measurement, transition to the following state.

- "Acq" LED flashes.

- The measurement status is displayed in the "Information™ section.
-"MCS"is displayed in "mode".

- Measurement set time is displayed in "meas. Time".

- Real time acquired from this device is displayed in "real time".

- The graph shows the MCS histogram with time on the horizontal axis.

- Events exceeding "time (sec) of max ch" will be added to the last 4095 channels.
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Image. 21  Window of MCS histogram mode measurement
UPPER: With reset. When the event occurred one hundred usec after reset is repeatedly measured
LOWER: No reset. When the 1 kHz simulation signal is measured with dwell time: 10 sec

6. 5. Measurement stops
- When "meas. Mode" is "real time", measurement will end when "real time" reaches "meas. Time".

- When "meas. Mode" is "live time", measurement will end when the latest "live time" reaches "meas. Time".

- To stop during measurement, click "Stop" on the menu. Stop measurement after execution.
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’. Files
7. 1.

1. File format

Histogram data file

Comma Separated Values (csv) Text Format

2.  File name
Any

3. Configuration

Header section

Memo Memo

Measurement mode Select “Real time” or “Live time” mode
Measurement time Unit is seconds

Real time Real time

Live time Live time per channel. Unit is seconds.
Dead time Dead time per channel. Unit is seconds.
Start time Measurement start time

End time Measurement stop time

*The following items are saved for each channel.

- ADC gain
- Threshold
-LLD
-ULD
- offset
*The following items are NOT saved for each channel.
Mode Mode
meas. mode Measurement mode
meas. time Measurement time. Unit is seconds.
CHZ1 Cursor X Cursor position for CH1 and count value on CH1 histogram
CH2 Cursor X Cursor position for CH2 and count value on CH1 histogram
CH3 Cursor X Cursor position for CH3 and count value on CH1 histogram
CH4 Cursor X Cursor position for CH4 and count value on CH1 histogram

Calculation section

*The following items are saved for each channel.

ROI No. Input channel number subject to ROI.
ROl start ROl start position (ch)

ROl end ROI end position (ch)

peak Peak energy value between ROI
fitting Fitting applies

peak (ch) Peak position between ROI (ch)
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centroid (ch) Center position between ROI (ch)

gross (count) Sum of counts between ROI

gross (cps) Gross (count) for one second

net (count) The sum of the counts obtained by subtracting the background between ROI
net (cps) Net (count) for one second

FWHM (ch) FWHM between ROI (ch)

FWHM (%) FWHM between ROI (%)

FWHM (keV) FWHM between ROI (keV etc.)

FWTM (keV) One-tenth (1/10) width between ROI (keV etc.)

Status section

*The following items are saved for each channel.

throughput count

Number of events processed

throughput rate

Number of events processed per second

Data section

data

Histogram data for each channel. Maximum 4096 points.
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1. 2. List data file

The format of the data file saved in list mode. The data saved at coincidence mode (option) has the same format.

1. File format
Binary, big endian / little endian format, or text (CSV) format

2. File name
It becomes the file path set to "list file path" in the "file" tab, adding "file number" O plus six places.

Example 1: If "list file path” is set to "D: ¥ data ¥ 123456.bin" and "number" is setto "1"
"D: ¥ data ¥ 123456 _ 000001.bin".

Example 2: If "list file path" is set to "D: ¥ data ¥ 123456" and "number" is set to "100"
"D: ¥ data ¥ 123456 _ 000100".

When "list file size" is reached, the file being saved is closed. After that, it automatically advances "list file number"
one by one, opens a new file, and continues saving the data file.
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3. Configuration (big endian format)

64-bit per event (8 bytes, 4 WORD)

63 60 59 48
3 0 43 32
Vacant
[3...0]
47 32
31 16

ABS [43...32]

ABS [31...16]

31 16
15 0

ABS [15...0]

15 14 13
1 0 |13
CH
[1...0]

PHA[13...0]

Figure. 4 List data (80 hit) configuration, big endian

Vacant 4-bit. From 63-bit to 60-bit.

Absolute count (measured elapsed time, Real Time). 44-bit (ABS [43...0]). 40 ns per 1-bit. Maximum
measurement time is about 8 days (8 days = 244 * 40 ns).

ABS From 59-hit to 48-hit ABS [43...32]

From 47-hit to 32-bit ABS [31...16]

From 31-hit to 16-bit ABS [15...0]

Channel number. 2-bit (CH [1...0]). ZeroisCH 1, 1isCH2,2is CH 3, 3is CH 4.
From 15-bit to 14-bit CH [1...0]

CH

Pulse heigh. 14-bit (PHA [13...0]) From 0 to 4095
From 13-bit to O-bit. PHA [13...0]

PHA
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4.

Configuration (little endian format)

64-bit per event (8 bytes, 4 WORD)

63 56 55 52 51 48
39 32 |3 0 43 40
ABS [39...32] Vacant ABS
[3...0] [43...40]
47 40 39 32
23 16 |31 24
ABS [23...16] ABS [31...24]
31 24 23 16
7 0 15 8
ABS [7...0] ABS [15...8]
15 7 5
7 13
PHAT7...0] cH PHA [13...8]
[1...0]
Figure.5 List data (80 bit) configuration, little endian
Vacant | 4-bit. From 55-bit to 52-bit.
Absolute count (measured elapsed time, Real Time). 44-bit (ABS [43...0]). 40 ns per 1-bit. Maximum
measurement time is about 8 days (8 days = 244 * 40 ns).
From 63-bit to 56-bit ABS [39...32]
ABS From 51-bit to 48-bit ABS [43...30]
From 47-bit to 40-bit ABS [23...16]
From 39-bit to 32-bit ABS [31...24]
From 31-hit to 24-bit ABS [7...0]
From 23-bit to 16-bit ABS [15...8]
CcH Channel number (0 to 3). 2-bit (CH [1...0]).
From 7-bit to 6-bit CH [1...0]
PHA Pulse heigh. 14-bit (PHA [13...0]) From O to 4095
From 5-bit to O-bit. PHA [13...8]
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7. 3. Listdatafile conversion

List mode Convert the binary format list data file saved by measurement to comma-separated text (csv) format. It is
saved in the form of "ABS (absolute count), CH number, PHA (crest value)" in one line per event.

Binary Text
Absolute count (ABS) In units of 40 ns In unit of ns
Number of channels Oto3 lto4
Pulse heigh (PHA) 01to 4095 0to 4095

Use the following procedure to convert the binary format list data file to text (CSV) format.

1. Click "File" - "convert to text from binary list data file" in the menu.

[ USB-MCA4 Version 1.2.3
Window Clear Start Stop

open config Ctrl+0
open histogram Ctrl+Shift+0 00
open 2D histogram
00
save config Cirl+S
save histogram Ctrl+Shift+5 rate
save 2D histogram =2
: E 00
save image Ctrl+l
00
convert to text from binary list data file 00
quit Cirl+Q 00

The following "list data file to text data file" window opens.

[ list data file to text data file
File

list dta File path text{cov) data fil path

C:\Dataljist.bin = C:\Datallist.csv =
—

dats format
binary(big endian) |

start stop close

] List mode Set binary format list data file before conversion saved by measurement to
list data file path

absolute path.

List mode Set the binary format list data file format saved by measurement. Select from
data format ] ] i ) ) )

"binary (big endian)" or "binary (little endian)".

Sets the converted list data file in comma-separated text (csv) format as an absolute path
text(csv) data file path )

and savesiit.

2. Click "start" button to start conversion. Conversion is complete when the status bar becomes full. To stop the

conversion, click the "stop" button.

[ list data file to text data file
File

datz format
binary(big endian) |

y BN EEEEEEEEEEEEEEEE

3. Click the "close" button to finish converting the list data file.
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7. 4. Coincidence two-dimensional histogram data file

After measurement in coincidence mode, you can save coincidence 2D histogram data to a file by clicking "File" - "save
2D histogram" in the menu at an arbitrary timing.

1. File format
Comma Separated Values (csv) Text Format
2.  File name
Any
3. Configuration
Header section

Memo Memo

Measurement mode Select “Real time” or “Live time” mode
Measurement time Unit is seconds

Real time Real time

Live time Live time per channel. Unit is seconds.
Dead time Dead time per channel. Unit is seconds.
Start time Measurement start time

End time Measurement stop time

*The following items are saved for each channel.

- ADC gain
- Threshold
-LLD
-ULD
- offset
*The following items are NOT saved for each channel.
Mode Mode
meas. mode Measurement mode
meas. time Measurement time. Unit is seconds.
dwell time Dwell time. Unit is seconds.
CH1 Cursor X Cursor position for CH1 and count value on CH1 histogram
CH2 Cursor X Cursor position for CH2 and count value on CH1 histogram
CH3 Cursor X Cursor position for CH3 and count value on CH1 histogram
CH4 Cursor X Cursor position for CH4 and count value on CH1 histogram

Calculation section

*The following items are saved for each channel.

ROI No. Input channel number subject to ROI.
ROl start ROl start position (ch)
ROl end ROI end position (ch)
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peak Peak energy value between ROI

fitting Fitting applies

peak (ch) Peak position between ROI (ch)

centroid (ch) Center position between ROI (ch)

gross (count) Sum of counts between ROI

gross (cps) Gross (count) for one second

net (count) The sum of the counts obtained by subtracting the background between ROI
net (cps) Net (count) for one second

FWHM (ch) FWHM between ROI (ch)

FWHM (%) FWHM between ROI (%)

FWHM (keV) FWHM between ROI (sec etc.)

FWTM (keV) One-tenth (1/10) width between ROI (sec etc.)

Status section

*The following items are saved for each channel.

throughput count Number of events processed
throughput rate Number of events processed per second
2DHistogram
CHL1 Offset (ch) Offset channel to coincidence two-dimensional histogram of CH1
CH2 Offset (ch) Offset channel to coincidence two-dimensional histogram of CH2

Data section

data

Histogram data for each channel.
Maximum 4096 points.
The channel (bin) of CHL, the channel (bin) of CH2, the order of count.

The number of lines is variable length.
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7. 5.

1. File format

Multi-Channel Scaler (MCS) data file *option

Comma Separated Values (csv) Text Format

2. File name
Any

3. Configuration

Header section

Memo Memo

Measurement mode Select “Real time” or “Live time” mode
Measurement time Unit is seconds

Real time Real time

Live time Live time per channel. Unit is seconds.
Dead time Dead time per channel. Unit is seconds.
Start time Measurement start time

End time Measurement stop time

*The following items are saved for each channel.

- ADC gain
- Threshold
-LLD
-ULD
- offset
*The following items are NOT saved for each channel.
Mode Mode
meas. mode Measurement mode
meas. time Measurement time. Unit is seconds.
dwell time Dwell time. Unit is seconds.
CH1 Cursor X Cursor position for CH1 and count value on CH1 histogram
CH2 Cursor X Cursor position for CH2 and count value on CH1 histogram
CH3 Cursor X Cursor position for CH3 and count value on CH1 histogram
CH4 Cursor X Cursor position for CH4 and count value on CH1 histogram

Calculation section

*The following items are saved for each channel.

ROI No. Input channel number subject to ROI.
ROl start ROl start position (ch)

ROl end ROI end position (ch)

peak Peak energy value between ROI
fitting Fitting applies

peak (ch) Peak position between ROI (ch)
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centroid (ch)

Center position between ROI (ch)

gross (count)

Sum of counts between ROI

gross (cps)

Gross (count) for one second

net (count) The sum of the counts obtained by subtracting the background between ROI
net (cps) Net (count) for one second

FWHM (ch) FWHM between ROI (ch)

FWHM (%) FWHM between ROI (%)

FWHM (keV) FWHM between ROI (sec etc.)

FWTM (keV) One-tenth (1/10) width between ROI (sec etc.)

Status section

*The following items are saved for each channel.

throughput count

Number of events processed

throughput rate

Number of events processed per second

Data section

data

Histogram data for each channel.
Maximum 4096 points.
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8. Functions
8. 1. Dataacquisition by external GATE input signal timing

To acquire event data at that time according to external conditions when an event occurs, input the LV - TTL level signal
to the "GATE" LEMO connector on the front panel. Measurement is performed when it is High, but not when it is Low.

Please input the external GATE input signal in a range sufficient to cover the waveform shaping input signal (see the
figure below).

When the waveform shaping input signal exceeds the threshold level Vth from the baseline, the external GATE input
signal should be held high. Waveform shaping A / D conversion processing is performed when the input signal falls

below the threshold level, and the peak value is determined after 1.2 us processing time.

e i o g o g Y sy g A gy BT

External GATE input signal

(@ 200V 5.00V ]||'2 Ops 500MS/s @ - |2618 2016|
l+v1.98000us 10k points 3.50V J[16:56:14 ]

Image. 22 External GATE Input Signal Timing

*The external GATE input signal is LV - TTL level. Lower level of 0.8 V or less is judged as High level above 2.0 V. The

maximum input voltage is 5V.

8. 2. Data discard by VETO signal timing
If you want to discard the event data at that time due to external conditions at the occurrence of an event, input the LV -

TTL level signal to the front panel LEMO connector "VETO". It is the opposite effect of "GATE". Measurement is

performed when it is Low, but not when it is Low. The timing is the same as GATE mentioned above.
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8. 3.

Calculation method of full width at half maximum (FWHM)

The calculation method of Full Width at Half Maximum (FWHM) in "status” tab is as follows.

FWHM
fmax
P L2 L3 "
fmax*1/2 L1
P2 P4
y offset
ROI start x1 x2 ROI end

Figure.6 FWHM calculation

1 | Detects the maximum value fmax between ROI Start and ROI end in the histogram.
Connect the intersection of the histogram and ROI start with the intersection of the histogram and ROI end

2 | with a straight line. Calculate the background offset (offset) by obtaining the intersection of the straight line and
the line drawn vertically from the peak value fmax to the x axis.

3 Calculate half (1 / 2) of the part obtained by subtracting offset from fmax and draw a straight line L1 parallel to
the X axis.

4 Calculate two points where the histogram and L1 intersect, we detect the intersecting before and after points
P1 and P2, and P3 and P4.

5 | Astraight line L2 connecting P1 and P2 and a straight line L3 connecting P3 and P4 are drawn.

6 Calculate the X coordinate x1 of the intersection of L1 and L2 and the X coordinate x2 of the intersection of L1
and L3.

7 | The difference between x2 and x1 is FWHM
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8. 4. Calculation method of gross count and net count

"Gross" count and "net" count in the "ROI" section are calculated by the Kobel method.

Ne

ROI start ROI end

Figure. 7 Gross count and net count calculation

1 | The "gross" count is the sum of the counts between ROI Start and ROI end.

The "net” count is the net count of the peak minus the background count from the "gross™ count (hatched in
blue in the above figure).

The background count connects the intersection point ns of ROI start and spectrum, and the intersection point

3 | ne of the spectrum with ROI end with a straight line. The area of the rectangle surrounding the four points of

ROl start, ns, ne, and ROI end (pink line in the above figure).
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8. 5.

1.

Calculation method of two-point calibration

histogram mode

In energy calibration, to convert X axis unit scale of graph to energy (e.g., keV), two-point calibration is performed by
using two energy peak centroid and peak energy value. One-point calibration is also possible.

ROIT

Refer to the "centroid (ch)" value of ROI 1/ ROI 2 displayed in "ROI" at the

ROT Na. pezk centroid .
{eh) feh) top of the graph. Set "ROl start (keV)" and "ROI end (keV)" with "ROI" on
::: P 9446 | 9446.99 the upper side of the "calibration” tab. Or set the range of ROI 1 and ROI 2
‘10728 10729.54 .
by moving the cursor on the graph.
calibration
« O« manal [ cabrateon | Select the radio button "keV" with "calibration” at the bottom of the

ROI centroid(ch)  energy [keV) n H . " " . . " H " H . "

Romi [o]. swes . 1 210w calibration" tab. In "calibration” on the lower side of "calibration” tab,

RO [o] - wmssr - um b[0.000 select "ROI 1" and "ROI 2" for ROI.

RO

end | ens " "
e b an e Set to "peak (keV)" to what keV the energy of each peak of ROI 1/ROI 2
ROIL: [CHL [o]||1164 [{|ues |4 um & corresponds.
ROTZ : [CH1 E| 1227 B 1382 f| 1332 =
calibration ) . ) . . . . .
ch & @ kv @ menual | calbration Clicking on the "calibration" button automatically reflects the inclination a

ROI - centroid{ch)  energy (kev) and intercept b of the linear equation y = ax + b calculated by the following
ROI1 - 544,39 1173 a|0.124 . [TPR1] Hp 1

o . wms . Rerm formula in the lower "a" and "b".

e N ) /I

= - = li==

000} 1 | 2000} | |

6500-] i i 500} ! i

] /- - -

000 I I 5000} [ I
£ o i \ ia;m | ‘

00 ! | 250 ‘ !

2000} I [ 2000} | I

1500} i \ 1500} ‘ i

1000 | i 1000 | i

1000 2000 3000 4000 5000 6000 7000 900(; 1mﬁ§ﬂlziznﬁtmﬂﬁﬂ 19;2|§! 183075 200 400 600 800 k;mﬂ ﬂﬂ:& mu"ﬁt&mﬂﬂjﬂ -E‘glss

Image. 23 LEFT: Before Energy Calibration, RIGHT: After Energy Calibration

a = (peakl - peak2) / (centroidl - centroid2)
b=y-ax

In case of the center grid of Co-60 at 1173 keV is 9446.99 ch and the centroid at 1332 keV is 10729.53 ch,

a=(1332- 1173) / (10729.53 — 9446.99) = 0.124
b=1332-0.124 * 10729.53 = 1.831

Therefore, it is automatically reflected as "0.124" in "a" and 1.831 in "b", and the unit scale in the X axis is created
with the linear expression 0.124 * ch + 1.831.
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2. Multi-Channel Scaler (MCS) mode

Select "manual” in the “calibration” tab. Set "dwell ime" to "manual a" and "0" to "manual b", execute the time
calibration by executing the “calibration™ button.

As with the energy calibration described above, to set the X axis unit scale of the time calibration graph to time
(example: us), two-point calibration is performed using the centroid of two peaks and the peak time value. One-point
calibration is also possible.

Set "dwell time" and "caliration” to "ch" and start measurement. Refer to the

RiO1
ROI Mo Fj:";‘ fjﬁ';r‘:“d "centroid (ch)" value of ROI 1/ ROI 2 displayed in "ROI" at the top of the
o - 255[) zénn - graph. Set "ROI start (ch)" and "ROI end (ch)" with "ROI" on the upper side
) ) of the "calibration" tab. Or set the range of ROI 1 and ROI 2 by moving the
ROIZ 10000 10000.31
cursor on the graph.
calibration
OO O e Omenes [ =e=en || gelect the radio button "us” with "calibration” at the bottom of the
ROIT centroid(ch)  pessk {us) . . . . . . .
ROIL [o]- 250031 100 =000 “calibration" tab. In "calibration" on the lower side of "calibration" tab,
ROL [w]- 1000025 o b 0000 select "ROI 1" and "ROI 2" for ROI.
ROI
Ro! ROLsart ROl end Ipﬂé;k Set to "peak (us)" how many microseconds each peak time of ROI 1/
ROTL: [CHL [ PR P [Fropme ROI 2 corresponds.
ROIZ: |CHI [o]|351  Fed{415 & s00 +
calibration
o Ons @us Oms Os=c Omeneal| [ cmezon ||| Clicking on the "calibration™ button automatically reflects the inclination a
ROl centroidch)  pessk (us) and intercept b of the linear equation y = ax + b calculated by the following
ot [o] - 20 ROl e formula in the lower "a" and "b"
ROIZ [w]- 10000.25 00 b | 0.000

2200}
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I I
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Image. 24 LEFT: Before Energy Calibration, RIGHT: After Energy Calibration
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a = (peakl - peak2) / (centroidl - centroid2)
b=y-—ax

In case of the centroid of the time difference 100 us peak is 2500 ch and the 400 us centroid is 10000 ch,
a=(400 - 100) / (10000 — 2500) = 0.04
b =400-0.004 * 10000 =0

Therefore, it is automatically reflected in "a" to 0.04, "b" to 0, and the unit scale on the X axis is created with the linear
expression 0.04 * ch + 0. In addition, basically "a" is equal to the value set in "dwell ime".
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O. Gauss fit

This software has a peak analysis function by Gauss fitting. By opening the dedicated screen, you can calculate the half-
value width, etc. by dividing the peaks with a small number of counts and the peaks that overlap with each other during
measurement or for the histogram data in the data file.

O. 1. Startup screen
Select Tool from the menu bar and execute gauss fit analysis. After execution, the startup screen shown below will be
displayed.

A gauss fit analysis Version1.1.0

File Information

setting calculation
displa:
data source target CH Py eror fit: peak (count) centroid (ch) sigma(FWHM/2.35) gross {count) net (count) PWHM (ch) FWHM (ch) FWTM (ch) background
onlineg CH1 [« .
fit1:
ROI{ch) type of fit number of fit || fit2:
256 |+ | |single ~ | fitl v
1ok histogram
histogram
TS
2 wor
= 100+
g
10+
1- calibration *a |1.000
i T 7 T 7 T [ T [ T 7 T [ T [ T ™
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 6500 7000 7500 8191  calibration +b 0.000
| = ch h a |J_><‘a< x'xi counts | @ |J_\‘|v v'vi Bl calibration unit [ch
o0 gauss fit
RO1
800 fitl
ZC0g) O fi2 =~
600- O fit3 =
‘g 500+ [ histogram |~
G 400
300 cursor X
200 =/l Peakt
histo| 0
100+ =l Peak2
05 T T T T T T 0 7 T 0 T 7 (— = 0
3071.29 3100 3120 3140 3160 3180 3200 3220 3240 3260 3280 3300 3327.20 =Ml Peaks
)l histo 0
h counts ﬂﬂﬂl = S ekl e

Image 25. Gauss fit startup screen

Menu section

File - open gauss fit file Read gauss fit file

File - open histogram file | Read histogram data file

File - save gauss fit file Save Gaussian fit data to a file
File - save image Save window in png format
File - close Exit window

Display the information window. Display precautions when using this screen on the
dialog screen

& Information
<Cautions>

- When setting the number of fit values to 2 or higher at combination type,
. set fit1 and fit2 in this order from the left in the gauss fit graph.
Information

- In the gauss fit graph, make sure that the peak is not cut off at the both end.

- If the peak value on the calculation tab and the peak value on the gauss fit graph do not match,
move the X-axis range of the graph or the fit cursor to adjust.

language @English O Japanese close

Image 26. Information window
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Setting section

data source Select the data to be analyzed
online Targets the data being measured on the main screen
offline Targets the data in the pre-read histogram data file or Gauss fit data file
target CH Analysis target CH setting
display error Select the error to be displayed
ROI (ch) It is the number of data points to be analyzed to be displayed in the graph of gauss fit.
Choose from 256 or 512 channels
type of i Select the type of Gaussian fit either single or combination. Single is normally sufficient.
Select combination in case two or three peaks come too close to fit.
Sumber of it Setting the number of Gaussian fits. Gaussian fit analysis can be performed on up to

three peaks for a single histogram

Calculation section

peak (count)

Maximum count

centroid (ch)

Median value (ch.) calculated from the sum of all counts

sigma(FWHM/2.35) Standard deviation

gross (count) Sum of counts

net (count) Sum of counts minus background

FWHM (ch) Half width

FWHM Half width * The unit is the energy calibration state on the main screen.

FWTM 1/10 width of the peak * The unit is the energy calibration state on the main screen.
background background value

calibration *a

The energy calibration factor *a on the main screen is displayed

calibration +b

The energy calibration factor +b on the main screen is displayed.

calibration unit

The unit on the main screen is displayed

histogram graph

The histogram plot in the histogram graphs the histogram data for Gaussian fit. The ROI
plot is the part displayed in the gauss fit graph and is displayed in red. You can change
the display position while keeping the number of display points constant by moving the
horizontal slide bar at the bottom left of the graph to the left or right. If each check box is

checked, the plot is displayed, and if it is not checked, the plot is hidden.

gauss fit graph

From the histogram data displayed in the histogram graph, the channel set by ROI (ch)
is extracted from the start position of the X axis of the gauss fit graph and displayed. The
fitl to fit3 plots are Gaussian-fitted data for the peaks set by each cursor. Histogram
plots are concatenated data of Gaussian fit results. You can change the display position
while keeping the number of display points constant by dragging the graph area after
select the pan button #n|  atthe bottom right of the graph to the left or right. The X of
the cursor at the bottom right of the graph is the position of the cursor to be aligned with
the Gaussian fit target peak, and you can also move the cursor by directly inputting X. If
each check box is checked, the plot is displayed, and if it is not checked, the plot is

hidden.
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9. 2. On-ine

For the histogram acquired during measurement, perform Gaussian fit analysis for the specified peak according to the
following procedure.

1. Select data source, “online.”

2. Start measurement in histogram mode. The histogram during measurement is displayed in the histogram graph.

3. Inthe gauss fit graph, the histogram of the part of interest in the histogram graph is displayed. To set the horizontal
axis range of this graph, enter the minimum value of the horizontal axis of the gauss fit graph directly or move the vertical
cursor in the histogram graph to the target range. After that, the histogram graph will have the range selected in the gauss
fit graph red.

4. Set up to three vertical cursors at the approximate peak part of the analysis target. To set the cursor, drag the red,
blue, and pink vertical cursor lines while the button in the red frame in the figure below is pressed, and drop them on the
peak part. Alternatively, you can move the cursor and set it by entering a numerical value in the X value of the cursor at
the bottom right of the screen.

5. Calculation results such as half-value width based on each Gaussian fit data are displayed in the calculation section

2 gaussfitanalysis Version1.1.0

File Information

setting calculation
display error
data source. ergetiCH 22l fit peak (count) centroid (ch) sigma(FWwHM/2.35) gross {count) net {count) FWHM (ch) FWHM (keV) PWTM (keV) background
fitl: 2047.92+/-18.63 5925.22+-0.03 4.24+/-0.03 24538.19+/-245.44 216591.56+/-248.50 9.96+/-0.07 2,12+/-0.01 3.86+4/-0.03 3246.63+/-38.58
ROI(ch) type of fit number of fit || fit2:  354.15+/9.29 5946.42+/-0.11 4.15+4/-0.10  6868.15+-131.13  3687.61+/-155.24 9.76+/-0.23 2.07+/-0.05 3.79+/-0.09 3180.54+/-83.08

512 [+ |combination [+ | |fit18283 [+

~ histogram
histogram
é 10k ROL
B 100 A A Lo g i
i T i i i ; ‘ ; L I I I | | | m‘ m. | lbreton <3 [0.212
1.24159 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 34@0.27 calbration +b |1.242
<] | ke ke gl ouns @]y B calbration untt [keV
AT fit
& ROI LY e
2500+ ? fitl
T fir2
2000~ o - l:l
o
51500— : : [ histogram [7~/]
1000 1 cursor X
$ e = [l Peaki
500 I \\ 7 wﬁ 4 i pear:;to 1259.66
0 ; T T — : ; ; i ! 1 histo| 1263.91
1210 1220 1230 1240 1250 1260 1270 1280 1290 1300 1310 13187 =l Peak.3
kev TS ﬂﬂﬂl E@Jﬂl histo| 1290.24

Image.27 Gauss fit screen, ONLINE
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9. 3. Offline

For the histogram obtained by reading the histogram data file or the Gauss fit data file, perform Gauss fit analysis for the

specified peak by the following procedure.

1. Select data source, “offline.”

2. Click open gauss fit file or open histogram file from file in the menu. A file selection dialog is displayed. Select the data

file to be read and open it. The histogram in the data file is displayed in the histogram graph

The rest of the procedure is the same as the on-line mode.

2 gauss fit analysis Version1.1.0

File Information

setting calculation
displa:
dat? sou ";ﬁet o Py eror fit: peak (count) centroid (ch) sigma(PWHM/2.35) gross (count) net (count) PWHM (ch) FWHM (keV) PWTM (keV) background
online || offine ~
fitl:  2047.92+/-18.63 5925.22+/-0.03 4.244/-0.03 24938.19+/-235.44 21691.56+/-248.50 9.96+/-0.07 2.12+/-0.01 3.864/0.03  3296.53+/-39.68
ROI(ch) type of fit number of fit | [fit2:  354.15+/9.29 5946.42+/-0.11 4.154/-0.10  6868.15+/-131.13  3687.61+/-155.24 9.76+/-0.23 2.07+/-0.05 3.79+0.09  3180.54+/-83.08
512 |~ | |combination |» | fit18283
r histogram
histogram
E . J ROI -r‘v
8 100- ) At ]
1- calibration *a |0.212
i T T T T [ 7 T T 7 7 7 T T 7 1 j o
1.24159 200 400 500 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3480.27 calibration +b |1.242
| 1] keV keV 8 |J_)<|)€.Hvﬁ| counts | & ‘J_Ylv.vvv‘ BEam calibration unit|keV
000 gauss fit
3 Ror
2500 p fit1
5
r o2
2000+ Fit fit3 P
i} ole
ERSE) [ histogram |~
g o s
1000+ 1 cursor k4
& = [l Peaki
500 L} histo| 1258.66
Lo N et AR ek
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Image.28 Gauss fit screen, OFFLINE
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9. 4. Notes

Please note the following points to operate normally on the Gauss fit screen.

1. When selecting combination as type of fit and setting the number of fit to two or more, set fitl and fit2 in this order
from the left in the gauss fit graph. If fitl is not working properly, the following fit2 and fit3 will also be hidden.

2. The peak to be fitted should be displayed without being cut off at both ends of the gauss fit graph.

3. Ifthe peak value on the calculation tab and the peak value on the gauss fit graph do not match, move the horizontal
axis range of the graph or the fit cursor.

9. 5. End

To close this screen, click close from File on the menu bar.
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10. Peaksearch

This software has a function to automatically detect peaks and perform peak analysis. You can open the dedicated
screen and automatically detect the peak and calculate the half width etc. for the histogram data of the data file during

measurement.

10. 1. Startup screen

Execute peak search analysis from Tool on the menu bar. After execution, the startup screen shown below will be
displayed.

A peak search analysis Version1.0.0

File
—setting——_ralculation
data source target CH lock energy centroid aross net FWHM FWHM FWTM
online CH1 » (keV) (keV) (count) (count) (ch) (keV) (keV)
- - - - - - ~ calibration *a |0.222
ieuns""'t’r fevel calbration +b [0.404
— calibration unit |keV

100 W

ROI of peak(ch)
50 ~

|
|
FWHM for search(ch) |
|
|

peak search

100000+

histogram
Peak E

10000+

1000+

counts

100+

1D_I | I | I | I | I | I | I | I | I | 1
100 150 200 250 300 350 400 450 500 550 600 650 700 750 8OO 850 %00 950 1000

H| > keV = ﬂﬂﬂl s ﬂﬂﬂl S

Image.29 Peak search startup screen

Menu section

File - open peak search file | Read peak search file

File - open histogram file Read histogram data file

File - save peak search file | Save peak search to a file

File - save image Save screen in png format

File - close Exit screen
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Setting section

data source Select the data to be analyzed

online Targets the data being measured on the main screen

offline Targets the data in the pre-read histogram data file or Gauss fit data file
target CH Analysis target CH setting

sensitivity level

Selection of peak detection threshold. If the value is small, even a slight peak will be
detected.

FWHM for search (ch.)

Approximate half-value width required for peak search. The unit is channel. Set the

approximate half width from the actual peak by channel (point)

ROI of peak (ch.)

Setting the number of ROI plots (CH) for the peak

Calculation section

lock

If you want to display it at the top of the list, turn on the check. If it is OFF, the display
position may move up or down each time a peak is detected.

centroid (ch.)

Median value (ch.) calculated from the sum of all counts

gross (count)

Sum of counts

net (count) Sum of counts minus background

FWHM (ch.) Half width

FWHM Half width * The unit is the energy calibration state on the main screen.

FWTM 1/10 width of peak * The unit is the energy calibration state on the main screen.

calibration *a

The energy calibration factor *a on the main screen is displayed.

calibration +b

The energy calibration factor +b on the main screen is displayed

calibration unit

The unit on the main screen is displayed.

peak search graph

The histogram plot in the peak search graph displays the histogram data of the peak
search target as a graph. The Peak plot is the part where the peak is detected and is
displayed in red with a Gaussian fit. You can change the display position while keeping
the number of display points constant by moving the horizontal slide bar at the bottom
left of the graph to the left or right. If each check box is checked, the plot is displayed,
and if it is not checked, the plot is hidden.
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10. 2. On-line

Perform peak search analysis using the following procedure for the histogram acquired during measurement.

1. Select data source online

2. Start measurement in histogram mode. The histogram being measured is displayed in the peak search graph.

3. Inthe peak search graph, the peak part where the peak is detected is gauss-fitted and a red histogram is displayed.

4. Inthe calculation section, the calculation results such as the half-value width are displayed for each peak detected. If

the peak is detected or not detected, the calculation result display may move up and down, making it difficult to see. In
this case, if you turn on the lock check; it will always be displayed at the top.

A peak search analysis Version1.0.0

File
setting calculation
data source target CH lock energy centroid gross net FWHM FWWHM FWTM
offine cHL v (keV) (keW) {count) (count) (ch) (keV) (keW)
ibration *a [0.222
sensiity level b 121.5]  121.8] 437.803k] 390.697k] 46]  1032]  18s4) A brEon7a
10 cdlibration +b  |0.404
o | 1408.0] 1408.0]  so.892k]  40.726K] 8.3 ] 1.839] 3.357] calibration unit [kev
FWHM for search(ch) Ol 244.5] 244.6]  108.150k] _ 83.856k] 5.0] 1.120] 2.045]
100 [v
| 205.7] 205.8]  24.543k] 4.499k| 5.8] 1.290] 2.355]
ROI of peak(ch)
50 v | 344.1] 344.2] 234772k 218.653K] 5.4] 1.200 ] 2.101],
0000 peak search
histogram
Peak [ ]
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2
=]
51
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104
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Image. 30 Peak search screens, ONLINE
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10. 3. Offline

Perform peak search analysis according to the following procedure for the histogram obtained by reading the histogram
data file or peak search data file.

1. Select data source as offline

2. Click open peak search file or open histogram file from file on the menu bar. A file selection dialog is displayed. Select
the data file to be read and open it. The histogram in the data file is displayed in the peak search graph

The rest of the procedure is the same as the on-line mode..

A peak search analysis Version1.0.0
File
setting calculation
data source target CH lock energy centroid gross net FWHM FHM FWTM
s CHL - (keV) (kev) (count) (count) (ch) (keV) (keV)
ibration *a [0.222
sensivity level ]| 121.5] 121.8]  437.803k]  390.697k] 4.6] 1.032] 1.gsa] ~ CAlbration *a
10 calibration +b  [0.404
e | 1408.0] 1408.0]  so.802k]  40.726k] 8.3] 1.839] 3.357] albration unit [keV
FWHM for search(ch) Ol 244.5] 244.6]  108.150k] _ 83.856k] 5.0] 1.120] 2.045]
100 [w
| 295.7] 205.8]  24.543k] 4.499k] 5.8] 1.290] 2.355]
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Image. 31 Peak search screens, OFFLINE
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10. 4. Notes

Please note the following points to operate normally on the peak search screen.

The degree of peak search changes by adjusting the sensitivity level, FWHM for search (ch.), and ROI of peak (ch.).
Adjust each setting to the optimum while observing the shape of the red peak detection part.

10. 5. End

To close this screen, click close from File on the menu bar.
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TechnoAP Co., Ltd.

Address: 2976-15 Mawatari, Hitachinaka-city, Ibaraki-prefecture, 312-0012, Japan
TEL: +81-29-350-8011 FAX: +81-29-352-9013
URL: https:/Aww.techno-ap.com E-mail: info@techno-ap.com
Business Hours: 9:30 AM to 17:00 PM, Monday to Friday
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