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1 Introductionof Spartan Pack

1.1 Introduction

Spartan Pacls a mobile radiation detection, identification and data collection unit. $hartan Pack
system consists of a tablet computer, a gamma detector and a neutron detector with associated
electronics. A mobile phone can be used as an additional remote damitcto monitor the system. It is
designed to be unnoticeable and it utilizes tablet computer and a smartghsreasy user interfaces.

TheSpartan Packystem continuously collects and analyzes radiation information acquired by its detectors.
All thecollected data is also stored into a database for lateie® or more detailed analysis.

TheSpartan Packystem is driven by th8partan Packoftware which has been specifically designed to
enable high quality field spectrometry, real time nimning and data communication.

The unit is designed to have full connectivity / compliance to EnviScreen system and it is scalable from one
measurement unit to full radiation surveillance soluti@partan Pacls using modern portable computer

to integrate the éta from GPS positioning, data acquisition software, online calibration and radionuclide
analysis algorithms togker with data management tools.

Although system is designed to be very easy to use it contains expert mode including analyzing tools for
advarced user. WFI connection between computer and smart phone with graphical interface forms
communication link to the operational center or experts through the Ethernet-Wroptional4G LTE.

Fig.1-1 Spartan Packtroduction
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1.2 For Your Safety
Tab.1-1 Declarations, w&rnings andautions

DECLARATIONS

Strictly follow the Instructions for Use

Any use of the instrument requires full understanding and strict observation of these instructions.
Instrument is only to be used for purposes specified h&/B. Johnson Instrumengccepts no liability
for any consequential loss, injury or damage tasg from the use or misuse of the supplied
information, or from any errors or omissions to this manual.

It shall be the sole responsibility of the purchaser to ensure the suitability of the product for a parti
I LILIXE A O GA2y d L G redpansibilify o Rise &nd BaintdaridfoductSNdzérdance wi
the procedures and recommendations described in this User and Maintenance Manual.

Liability for proper function or damage

The liability for the proper function of the instrument is irrevocably transferred to the owner or oper
to the extent that the instrument is serviced or repaired by personnel not employed or authorizec
Environics Service or if the instrument is uged manner not conforming to its intended use.

WB Johnson Instrument&annot be held responsible for damage caused by noncompliance with t
recommendations given above.

The warranty and liability provisions of the terms of sale and delive?y®flohngn Instrumentsare
likewise not modified by the recommendation given above.

WARNING
A WARNING calls attention to a condition or possible situation that could cause injury to the ope

Disposal of the detector

Return theSpartan Pacio the manufacturerWB Johnson Instrumentfor disposalWB Johnson
Instrumentswill take care of dispatching the source to a proper-statage.

WARNING
A WARNING calls attention to a condition or possible situation that could cause injurydpettaor.

Lithium Rechargeable Battery

Spartan Paclsses a rechargeable lithium battery
The battery should never be opened or disassembled

Lithium batteries must be disposed properly and in accordance with local regulations

1-2



User and Maintenance Manu
Spartan Pacl

CAUTION
A CAUTION calkttention to a condition or possible situation that could damage or destroy the

LINE RdzOG 2NJ G KS 2LISNIF G2NRa ¢ 2

Maintenance

Maintenance performed without training BB Johnson Instrumentsill avoid warranty.

DO NORttempt to open or modify théSpartan PaclSpartan Packan only be repaired by personnel

trained and authorized to do so.

Handling precautions

In order to ensure the detector continues to operate at maximum performance it is suggested that

=A =4 -8 -8 -9

Read all instructions carefully before operatBgartan Packystem

Do not remove module covers unless instructed by the manufacturer

Do not perform maintenance, while power is supplied to the device

Always wear personal protective equipment when handpotentially hazardous material
Operation temperature range ist 1 X °6 @/X BRH H

Storage precautions

== =4 A A

Storage temperatureange isH 1 X °G@@ X BB HH

wSO2YYSYRSR a40G2N}3S (GSYLISNI dapBX Ny ¢ IS Aa
Recommended relative huidiity range is from 30%... 90% (Without condensation)

In case of long storage period (more than 3 months), charge the battery ¢®@% of its
capacity before storage

Operation in rain

1

WhenSpartan Pacis used in rain, make sure that you use the rain hood on the backpack. k
hood is located in the pocket of the backpack

The warranty and liability provisions of the terms of sale and delive?y®flohnson Instrumentse
likewise not modified by theecommendations given above.
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1.3 Definition of Terms
Tab.1-2 Abbreviations

Abbreviation Description

LED Light Emitting Diode
GPS Global Positioning System
USB Universal Serial Bus
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1.4 Technical Description

Spartan Pacls a mobile radiation detection, identifition and data collection uniThe system is based on
proven scintillator detector technology:

Radiation source energydK 2 i 2y a | NS | 6a2NBSR Ay ONRAaAGEFEQa | ao0A
photons.
UV-photons are converted into photoelectrons and multiplied in the photomultiplier.

The Multichannel analyzer analyses the signals and the information is sho®paotan Packoftware user
interface.

Radiation source, for
example Csl37

Scintillator, for example
Nal(TI)

UV-photons

Photoelectron

Photomultiplier

Multichannel analyzer
(MCA)
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Fig.1-2 Scintillator operational principle
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1.5 TechnicaData

1.5.1 Spartan Pack

A
A
A

>\ >\ >\ >\ >\ )>\ )>\ )>\

Name:Spartan Pack
Size(H x W x ): 530 mm x 380 mm x 220 maQch ¢ 158 € 8.TEE 0
Weight: Approx.
A 4.5 kg(10 Ibs) with gamma detector
A 6.3 kg (14bs) withgamma and neutron detector
Color:Black
Operational Bmperature:-H nc/ Xbpnc/
Storage €mperature:-H nc/ Xbpnc/
Battery Life:>6 hours with battery unit
Energy Range&30KeV to 3MeV (Gamma)
Dose Rate Rang€,01 to 100uSv/h
Dose Rate Accuracy5%
Spectrum:2048 channel MCA

1.5.2 Tablet Computer

>~ >~ >~ >~ >~ >\ >\ >\ >\ >\

Name:Panasonic ToughpadvVZL

Size(H x W %): 280 mm x 203 mm x 132 mrhi(n € 8.7 5HEE O
Weight: 0.7 kg (L.54 Ibs)

Operational Temperature:20...+50°C

Storage Temperature:20...+60C

Power:Lion rechargeable hot swappable battery

Input Power:100¢ 240VAC with External Power Adaptor

Connetions: USB, Ethernet, \WRi andoptional4G LTRia separate modem
GPSintegrated GPS

Operating Systemwindows 10

1-7
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1.5.3 Gamma Detectors
TheSpartan Packan be equipped with LaBscintillation detector.

Tab.1-3 Technical data dfaBg scintillationdetectors

Gamma Detector LaBR{ OAY G Af € I'pléA 2 LaBR{ OAY G AT f I (A2
Name Gamma Detector Gamma Detector

Length oon YY oOmMo®dne€0 ocn YY omMn®dPHED
Diameter yn YY 60dmMED Man YY 6o0dhév
Weight 1.6 kg (3.9bs) Approx. 2 kg (4.4 Ibs)
Operational Temperature -Hncl!/ Xbpnc/ -Hncl!/ Xbpnc/
Storage Temperature -Hncl!/ Xbpnc/ -Hncl!/ Xbpnc/

Power USB (+5VDC) or POE USB (+5VDC) or POE
Connections USB and Ethernet USB and Ethernet

Detector Type LaBRScintillation 1p ¢ 1.pE£ [I.wo {OAYyUOAff
Energy Resolution <3% FWHM @ 662KeV <3% FWHM @ 662KeV
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Spartan Packan also be equipped with &l(TI) scintillation detector

Tab.1-4 Technical data of N&I() Scintillatia detectors

Gamma Detector

bFLOo¢t O

{OAY G A
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bFrLO6CE O

{ O&y A

Name

Length

Diameter

Weight

Operational Temperature
Storage Temperature
Power

Connections

Detector Type

EnergyResolution

Gamma Detector
oTn YY omn®dcév
yn YY 00dmMED
1.7 kg (3.8 Ibs)

-Hncl!/ Xbpnc/
-Hnc/! Xbpn

USB (+5VDC) or POE
USB and Ethernet
bFrLo¢tEO {OAYUGA

<75% FWHM @ 662KeV

Gamma Detector
nMa YY omMc ®dPmME D
Man YY 00 ®ddEO
2.8 kg (6.2 Ibs)

-Hnc/! Xbpn

-Hnc/ Xbpn

USB (+5VDC) or POE
USB and Ethernet
blFrLo¢t O {OAYyUGA

<75% FWHM @ 662KeV

1.5.4 Remote Control Unit

Name:Mobile Phone

Size (H x W x )= See the User Manual of the Mobile Phone

Weight: See the User Manual of the Mobile Phone

Operational TemperaturezH nc / Xbp n

Storage TemperatureH nc / Xb c n

Power: See the User Manual of the Mobile Phone

Battery Life:>8 hours

Input Power:100¢ 250VAC with External Power Adaptor or USB (+5VDC)

oI D D D D D D

Note: Type of the delivered Mobile Phone may vary depending on availability

1-9
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1.6 Equipment Description

TheSpartan Pacls delivered with the basic accessories that are meant to help with installation and
verifying the normal operation dpartan PackThere are also several optional items that can be used with
the Spartan Packlobile Radiation Detectar

Tab.1-5 Spartan Packquipment

Equipment Item No.

SpartanPack a20Af S wl RALFGA:

Nl E1251000
Spartan PackVobile Radiation Detector,1.£ E E12509000
M ® baBs

SpartanPack a20At S whRAFUAL 00000
Nal(TI)

SpartanPack a20At S whkRAFUGAL 0000000

LaBs

Basic accessories Item No.

Panasonic ToughpadVEL, Tablet Computer E09407000
Remote Control Unit E12404000
SpartanPackUser and Maintenance Manual ED19576

Optional accessories Item No.

H3free °Li: ZnS (Ag) Neutron Detector E11827000
Spartan Pack SoRadiation Source Locator Devic E12970000
USB Hub E10565000

Modem 4G E13533000
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1.7 Key Elements

1.7.1 Key Elements of th&partan Pack

The standardpartan Packssembly consists of a Tablet Computer with Windd®@sperating system and
gamma detector with associated electronics. Computer and detector tube are packed to the backpack. A
mobile phone can based as an additional Remote Control Unit to monitor the sys@®partan Packan

be equipped with optional neutron detector and also radiation source locator device.

The computer pocket is attached to the backpack by using Velcro and zipper and it v@bdend his
allows the user to take the computer for portable use during the operation.

The main parts of th&partan Packre shown below:

Tab.1-6 Key elements oBpartan Pack

Key elements oSpartan Pack

1. Tablet Computer

2. Gamma Radiation Detector
3. AC Adaptor

4. Remote Control Unit

5. Ac Adaptor for Remote Control Un
6. Backpack with Rain Hood

7. ACn Power Connector

Fig.1-3 Key elements ofpartan Pack
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1.7.2 Key Elements of the Tablet Computer

TheSpartan Pacincludes Panasonibough pad-ZM1 rugged tablet computer witlspartan Packoftware.

Computer offers USB connections to the Gamma and Neleirctors4G modem andvireless Ethernet
Connections andptionalmobile 4G LTE modeoaonnections fothe system integration and GPEhe

O2YLJzi SNRa AYOGSNYyIlIf ol G§GSNE |f az2 Shydomdutbravill i a o1 L.
powered onfor approximately one minute without the battery. See Chaf@&tReplacement of Battery of

the Tablet Computefor more detailed instructions.

Tab.1-7 Key elements of the
tablet computer

Key elements of Tablet

Computer

Panasonic rzw1

1. MainsPower Connector
2. Front Camera

3. Touch Screen

4. Headphone Jack

5. USB Connector for Detectdrs
USB Hub

6. Power Switch
7. Rechargeable Battery

8. Ethernet Port

9. Slot forSDMemory Card

Fig.1-4 Key elements of Tablet Computer

1-12



User and Maintenance Manu
Spartan Pacl

1.7.3 Key Elements ofhe Gamma Detector
Essential for the system is the SalbainBrilliance38s38 (Ip ¢ @ 0 [ | Y i K|l ydzyyoro NE YARS

N A

HEEHE blELOCE O 3l YsebnneRt&diiaSabheraNdpre§ rSultitainélahdlysei(MCAS)

which is in turn connected to thBpartan Packomputer via universal serial bus (USB) cables. The detector

is enclosed in waterproof plastic containers for protection. The detector offers also thendpti&hernet

connection. Als@aintGobainBriliancep Ma p M 6 H & EH £ 0 [ I il KH yWRIzZYo éENREY ARISL @
gamma detectorsire available

Tab.1-8 Key elements of thgamma
detector

Key elements of GammBetector
1. USB connector
2. Hardwired Ethernet Connector

3. Carrying Handle

Fig.1-5 Key elements of Gamma Detector
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1.7.4 Key Elements othe Remote Control Unit

Modern Mobile Phone can be used as a Remote Control Unit diplaetan Paclt can be used to monitor
the radiation measurements by usigpartan Pacweb-service software. It is also possible to use any
modern smart phone which adfs the webbrowser ard WHFI.

Note: Type of the delivered Mobile Phone may vary depending on availability. The Mobile Phone shown in
this document isnexample{ SS G KS RSUGIFIAf SR AYTFT2NXI GAZ2Y FTNRBRY az2bd

Tab.1-9 Key elements of theemote
control unit

Key elements of Remote Control Un
1. Power Switch

2. Mains Power Connector / USB

3. Display

4. Mains Power Adaptor and cable — e '

Fig.1-6 Key elements of Remote Control Unit

1-14



User and Maintenance Manu:
Spartan Pacl

1.8 Operation

Spartan Packystem is designed to operate automatically. Once switchedanablet power switch, it will
begin collecting data and storing them into a database. The datasitiqaiis done in four modes
simultaneously:

A The search mode (SRCH) provides a short integration time, typically 4 seconds. This mode reacts
quickly to changes in radiation field measured by the spectrometers and is ideal for finding radio
nuclides in thevicinity while moving.

A The short monitor mode (MON1) uses a moderate acquisition time, typically ten times that of the
SRCH mode. The MON1 mode provides better statistics for analysis and gives more accurate dose
rate readings when the radiation field istrchanging. The MON1 mode may uncover radio nuclides
that cause a very weak signal.

A The long monitor mode (MON2) uses a long acquisition time, typically hundred times that of the
SRCH mode. The MON2 mode has the same weaknesses and strengths as thedd®N1 m

A The user mode (USER) uses a changeable acquisition time, typicddiyséconds. For neutron
detectors the USER mode choices are 2, 4, 8, 32 and 64 seconds.

The data collected in each of the modes are processed by a pipeline of data analysiscasdipgp
software attached to each detector anihdlly stored into a database.

1.8.1 About In-situ Gamma Measurement

When making irsitu gamma measurements, it is important to ensure the quality of the collected data. The
detectors will be exposed to changimgvironmental conditios, which meanthe energy calibration will

tend to drift. If the energy calibration is not correct, nuclide identification will become imposSipitan
Packsadftware addresses this probleautomaticallyby adjusting the energy céliation based on analysis

of the collected spectrum.

Spartan Pacls able to use various methods of data communication to enable reach back functionality. The
field operator employing the uhmay seek expert assistancemediatelyby transferring measuremnts to
headquarters by 4nail. The unit may also be remotely monitored in réiade via the instrument sharing
functionality.

1.8.2 About the Database

LINSSI is a MySQL based database system designed for storing spectral data. LINSSI v.2.3 and included
documenationis provided free of charge at:

http://linssi.hut.fi/

The required MySQL database and its docutaigon are freely available at:

http://dev.mysgl.com/downloads/

TheSpartan Packoftware installation provides a LINSSI & MySQL database system cahibh installed
if the userchoosesso. Usually a computer is a dedicated part @artan Packystem, and a typical
software installation contains everything neededget the system up and running.

It is recommended that you familiarize yourself with the structure of the LINSSI database to make it easier
to understand the operation of th8partan Packoftware.

1-15
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1.8.3 GPS Location

The Spartan Pacincludes built in GPS Module that uses the Global Positioning System to determine the
precise location of the unit. GPS coordinates can be seen froffghean Packoftware. If theSpartan Pack

is connected to the Control Center the location coordinaaes automatically sent to EnviScreen Operix
monitoring and warning software and the ufliti  f Z&hlbéisecoy the map.

1.8.4 Mobile Data Transferring option

TheSpartan Packablet Computer includes capability fodlG LTE Mobile Broadbarith separate, ofional

4G modem This feature allows mobile communication from the device to the remote database or
surveillance systems. The measuring data, alarms, spectral data and positioning (GPS) information can be
transmitted using the cell phone network. The coptmust be specifieéth co-operation with the customer
andrequiresspecial setup work
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2 NormalOperatim

2.1 Setting Up the Unit

The unit is sefor use at the factory, and may be taken intse immediately. It is howeveecommended
that an expert user goes through the settings before the unit is taken to the field. The unique identifiers of
the unit should be &t up as described in secti@2.1 Changing the Preferences

2.2 Charging the Battery

The Tablet Computer of tgpartan Packcludes L-lon rechargeable battery. Battery can be charged by
connecting the Mains Power Cable to the AC Power In connector &phdan PackThe battery charging
starts automatically when th&lains Power Cable is connected.

The Mains Power Supplygeires between 10@ 250VAC 5@ 60 Hz input.

Fig.2-1 Charging the battery of the Tablet Computer

The battery of the Remote Control Unit can be charged by connecting the Mains Power Adapter Cable to
the MainsPower Connector of the device.

The Mains Power Adapter requires between f@b0VAC 5@ 60 Hz input.

Fig.2-2 Charging the battery of the Remote Control Unit
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2.3 Setting up the 4G Modem for use

Usingthe modem for wireless networtequires an optional USB huBossible configurations for the SIM
card have to be donen a separate computer with inteet connectionWhen connecting the modem to
PC via USB connection cable, a web page for configuratiorsapérmatically.

Tab.2-1 Disassembling the 4G Modem

Setting up the 4G Modem for use

Action Description Picture

1 Remove the screws of the Moderase cover
(4 pcs)

Lift the cover off

2 {fARS 2FF GKS Y2RSYC

3 Insert the SIM card
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Setting up the 4G Modem for use

Action Description Picture

4 Plug the USB connection cable to the USB
of the Modem case

5 Connect the other end of theSB connection 0
cable to the USB port of the USB hub

7 Tighten the screws of the modem case cove
(4 pcs)
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2.4 Turning On the Device

TheSpartan Packystem can be turned doy pressing the power button ahe top side of the computer.
TheSpartan Packoftware and data collection will start automatically as soon as the computer has booted

up.
Tab.2-2 Turning on the device

Turning On the Unit

Action Description Picture

1 Open the cover of the computer

2 Press the power button until the power
indicator lights and computer starts up
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2.4.1 The Start Up Sequence

When the unit is turned on the computer wiiltst boot up the Whdows10 operating system. Ontiee

2LISNI GAy3 aeaiasSy Aa f 2 $p&@TPadkkSenickE CGPROCRtidaBaRvice INE I NI
I Y RVI-FdcreatoE gAff 0S I dzy OKSR ISpaiiad Pdciofware Wil bé sarted ¥ G S NJ (|
automatically.

Initialized local detectors

Fig.2-3 Spartan Packplash screen

A splash screen with th&partan Paclogo is displayedntil the main view is loadedhe main view will
initially display the Graph view.

Progress...

\; \ Initializing Osprey (RP200_Gamma)
Please wait...
[ |

Cancel

Fig.2-4 Initialization progress

When the main view appears, the software will initialize the detectors. For the gamma detector the
initialization involves adjusting the energy calibration of the detector. A pregrasis displayed while the
adjustment information is gathered.

The adjustment of the energy calibration is a tatep process: first the initial energy calibration is
determined and displayed on the screen; it is then adjusted and presented for theéouserify.

Initialization: Osprey (RP200_Gamma) — :’“

The spectrum
before adjustment

The spectrum after
adjustment

“ Energy (kev)
Do again OK

Fig.2-5 Energy calibration adjustment

The correctness of the energy calibration can be verified visually, by making sutieenad line is placed
on the lanthaniuml138 contribution on the displayed spectra. The energy of the lanthatli@ggpeak may
not be correct on the upper spectrum depicting the energy calibration before adjustment, but should be
correct on the lower spectim depicting the energy tiaration after the adjustment.
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If the maximum of the counts of the lanthanum lump is not at 1468&mdfgy(red line) the process will
have to be repeated. Do this by using he agairbutton. Prior to pressing the button youay narrow

down the peak search region by painting an area containing the lanthanum peak in the lower spectrum
(press down and drag to paint).

NOTEFor the LaBrdetector the internal La contamination peaks are used as reference (a multiplet of
peaks aroud 1468 keV). For the Nal(TI) detector the potassium peadQ(84keV) is used as reference.

Usually it is enough to visually check that the red line is on the centric of the lanthanum peak on both
displayed spectra. If the energy calibration is satisfactar LIN®BEX od&iSi 2y (2 RAaYAada
RAFf 2 3danceSodK82yY (2 adG2L) GKS AyAGAFEATEFOGA2Y 0
energy calibration is not adjusted.

The data collection will begin automatically after thetector initialization.

on Collact 1 si g ‘ Nofe Battery Time UTC Time Local (+2) Lat
il =) | | 97 % 09:11:13 11:11:13 61.637268 27.215455
RP200_Gamma |RP200_Neutron \Recentalarms | Alarm history |
SRCH: 0.08 pSvih USER(0.498 cps
MON1:0.09 pSv/h MON1:0.224 cps
MONZ2: 0.091 uSv/h MON2: 0.164 cps

Dead time: 0.0 % Dead time: 0.0 %

Graph Spectrogram | Identification = Significance History Settings ‘ N

RP200_Gamma (doserate pSv/h}

Fig.2-6 Data collection

2.5 Connecting the Remote Control Unit

Remote Control Unit an8partan Packise WAFI connection. During the stawp sequence th&partan
Packcreates WAFI network forthe remote control useSpartan Packust be turned on and th&partan
Packsoftware must be running before the Remote Control Unit can be conneSieattan Packffers the
web-client which can be used over the \WI connectiorwith web-browser.

All settings are preonfigured in the factory and the system is ready to use. If thé&Mietwork need to be
re-configured the default settings are:

Tab.2-3 Default network settings

Wi-Fi Name Spartan Packxxx (xxx = serial number last thre
numbers)

Wi-Fi Password 12345678

IP Address of the Remote Control Unit 192.168.137.10

Gateway 192.168.137.10
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DNS 192.168.137.10

Subnet mask 255.255.255.0

Note: Make sure that the WFI is enabled from th8partan PacKomputer and Remote Control Unit. The
status of the WHFI can be checked from the network settings of the devices.

Tab.2-4 Connecting the Remote Contridnit

Connecting the Remote Control Unit

Action Description Picture

Note: The Mobile Phone shown in this manuahisexample. See the detailed information frdviobile
t K2ySQa 2¢y ! aSNJ al ydz f

1 Turn on the Remote Control Unit by pressin¢ o
i KS & tb@tanS NE

2 In the Main Screen of the Remote Control

PYyAGYT LINBaa GKS a2 Sc 0849

Fri, 27 January

-----

Web-Client

59060

Phone Chrome Camera Apps
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Connecting the Remote Control Unit

Action Description Picture

3 Web browser opens andugomatically ‘& - 11:33PM
connects toSpartan Packeb client 192.168.137.1 @

Note: If the connection cannot be establishe( Katirat

R Dose Rate: 0.10 pSv/h
check that the WFI is enabled from the Neutron Count: 0.0 cps
Spartan Packomputer and Remote Control |Gl Long count
Unit. The status of the \ARI can be checked History
from the network settings of the devices. Als
make sure that the address of tf@partan

Packweb-client is correct

The default address of thBpartan Packveb-
client is:
http://192.168.137.1:8080/nauta/m/

15
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2.6 Shutting Down thé&partan Packnd Remote Control Unit
Tab.2-5 Shutting down theSpartan Packnd Remote Control Unit

Shutting down theSpartan Paclkand Remote Control Unit

Action Description Picture

Shutdown theSpartan Packy clicking the Time Local Lat
Gt 26 SNE 0dzii G 2 y-hand/ { F .

corner of theSpartan Packoftware and 04:13:36 161.682375 27.254575
confirmquitty 3 060& Of AO1 Ay 3 Alarm history

2 Shutdown the Remote Control Unit by g

SAMSUNG

LINBiaaiAy3d (KS at 26 SNE

29
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3 Using theSpartan Pacwith Spartan Packoftware

The operation of th&Spartan Packystem is controlled through the graphical user interface containe
the Spartan Packoftware.The computer includes a touch screen thereftre buttons and other widgets
can be interacted with bysing the stylus or fingers.

Fig.3-1 Operating theSpartan Packoftware

3.1 Restarting and Closing tl8partan Packoftware

Spartan Packoftware is closed by using the Power button in the upper #igrid corner of theSpartan
Packsoftware. TheSpartan Pacls turned on by pressing the Power button at the top side of the computer.
When theSpartan Pacls turned on it automatically stastthe Spartan Packoftware. TheSpartan Pack
software will launch, and the detector initialization phase will proceed as normal.

Fig.3-2 Spartan Packoftware startup

3.2 Saving and Clearing the Database

Before the unit is taken into the field, it ®commendedo save the existing database and then clear the
database. This way it is easy to identify different missions.

Accessing angerformingactions like clearing the database and saving thelblase to USBtorage device
aredescribed irchapter6.3: Clearing and Saving the Database
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4 Operator Level User

This chapter describes thegasic use features thanablesfunctions such as

Changingsettings

Checkinghe state of the measurement system

Verifyingthe state of the energgalibrationpeak

TheY S| 8dzNBYSy (i Qa aid2L) FyR NB&adl NI
Making the long measurement

Adding notes to the measurement

+ASgAYy I (KS ddtsto theamaBimE y i Q&

Viewing thealarms and the alarm Higry during the last 60 minutes
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4.1 Using the Main Window

The main window provides the user with some common controls in the upper toolbar and access to data
visualization views through the tabs below the detector monitor panel.
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Fig.4-1 Main window

1. Start/ Stop button 7. GPS position display

2. Collection Button 8. Alarms area

3. Finder button 9. View tabs

4. Note button 10. Maximize / minimize graph view
5. Battery status 11. Graph view settings

6. Alarmmonitor panel
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Find

Fig.4-2 Find button

Find buttonopens up the finder dialog. The finder dialog is used to recall spectra that have either been
marked by the user or have caused an alarm. For full details on the finder dialog see &haptesinced
Level User

| Battery

97 %

BatterypanelRA & LJ | @4 GKS OKIFNHBS fST4 2y GKS 02YLlzi SNRA&
percentage value, i.e. a full battery charge is represented by text 100%, and a half by the text 50%

Fig.4-3 Battery status indicator

Lat Lon Lat Lon

0.0 0.0 & 61.68176 27.25533

Fig.4-4 GPSosition displays

GPS position displayisdicate the longitude and latitude readings from an attached GPS. If no position info
is available, the displays show zero value.

|
Spectrogram | |dentification 1 Significance t History Settings

Fig.4-5 View tabs

|
Graph 4

View tabsare used to change the data visualization view displayed in the main window. Whichever data
visualization view you choose, the tabs toolbar will always remain visible

The tabs toolbar enable you to switch between three different data visualization ¥igwsonitoring the
collection of spectral data. In addition to these views there are the Identification, History and Settings
views.

4-2



User and Maintenance Manu
Spartan Pacl

4.2 Changindettings

TheSettings viewdisplays information on the system state. The status of the virtual devices isydidpta
the Setup panelnd theDevice panel The status of gain stabilizer is displaye8itability panel

Spectrogram | Identification | Significance Settings N\

: Status e
Advanced settings Device Nal51x51-SFG119 stability

Osprey (Nal51x51-SFG1... =
LocationService
Linssi (db)

Linssi link

Geiger tick

Alarm sound

Exec:Gamma LML

Exec:Neutron LML

Session info

Fig.4-6 Selecting settings view via main window

Tab.4-1 Changingettings via settings tab
Changing settings

Actions in Settings view

Setup paneknablesaccesgo the advanced settings of individual processdtdvanced settingsre
behind password protected expert modeor full details on all the virtual devices and their settings se
chapter6: Expert Level User

Geiger Ticlbutton can be used to start or stop to

generate voice of Geiger ticking. Advanced settings
Alarm soundbutton can be used to turn off / turn
on the alarm sound from the tablet computer Geiger tick

Dose rate limit adjusteibutton can be used to
start orstop the dose rate limit adjusting. Alarm sound

Exec: Gamma LMbutton can be used to write
DFYYlF YSIFadaNSBYSy(ia Ayl |22CKeEnu:-ans
hard drive in LML format

Exec: Neutron LMbutton can be used to write Exec:Neutron LML
bédzﬁNEy’ Yél'édZNSYéYl’jé ,
hard drive in LMformat

Session info
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Changing settings

TheSession infdutton may be usedo give a n Session info B2
mission ID for current mission. ThMission IDbox Current session information

can be used to type a mission ID. Baevebutton | FRSNESTHNSERIPIIV ARy A0 ZVRE:

can be used to stora mission ID into the
database.

Live time: 2 min 14 sec

Mission ID: default—484916155897|

4.3 Checkinghe State of the Measurement System
TheDevice panetisplays the virtual devices comprising tBpartan Packystem.

Beside each device are three LEDs. The indgatethe state of the device. If the deviggactivated the
first LED will be lit green. If the device is deactivated the second LED will be lit yellow. If thesdevice
malfunctioning the last LED will be lit red. Wh&partan Packoftware has started up, no device should
display a red LED, otherse there is something wrong with the system anahight not work correctly

Device
Osprey (Nal51x51-SFG1...
LocationService
Linssi (db)

Linssi link

Fig.4-7 Device panel

The devices shown in tHgevice panemay varydepending on what kind of application tf8partan Pack
software has been configured for. There are, however, some common devices you may expect to see in
(almost) any kind of setup. These are:

A Osprey (RP200_GammaTheMCA devices represent the connections to the physical multi
channel analyzersonnected to the computeiOn Expert modesome of the device settings duas
high voltage and threshold can be changed in the advanced settings.

LocationService TheSpartan Packoftware communicates with the GPS using the LocationService
socket.

Linssi (db)¢ Indicates the connection to the Linssi database

Linssi link- The Linssi database is used to store the measurement data.

>

> >
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4.4 Verifyingthe State of the Energy Calibration Peak
RP200_Gamma stability

Fig.4-8 Stability panel

TheStability paneldisplays the state of the energy calibration for the Latector. A portion of the

spectrum around the lanthanush38 energy peak is plotted in this panel. The peak itself is plotted in green

and should always be present in this plbhe yellow curves show analysis results of the individual

components that make up the peak. The white curve shows the overall analysis of the peak. When the

white curve matches the shape of the green peak the energy calibration is good. Ideally thevgetioal

line should hit the highest point of the white curve. If the green peak does not exist or the white curve
R2SayQi YlI,ihe©dnerdy dalibrafiok is hd8. The absence of the green peak in this plot is an

indication of serious deviation fro correct energy calibration, and the automatic adjustment continuously

done bySpartanPack 2 y Qi 6S Sy2dzaAK (2 O2NNBOG GKS aAdGdz GAzy
the gain to a correct value.

1. The energy calibration peak can be adjusted hgnging the value of the gain. Gain value can be
decreasedand increasedvy pressingi K $x | ¢/ Ré -biuttons. Gan value can be saved by pressing
Baveébutton.

2. If the energy calibration peak must be moved to the right the gain value mudebeased If the
peak must benoved to the &ft the gain value must be increased.

The energy calibration is correathen the software has locked on onto the lanthanum peak at ardi4®B
keVfor the LaBg detector. For theNal(Tl) detectorthe potassium peak &t460.8 keMs used as reference.

45 ¢KS aSladNBYSyioa {G2L) FyR wSadl NI
By -

Fig.4-9 Start / stop button

TheStart/ stop buttonin upper toolbar can be used to start or stop the data collection. WherSttertan
Packsystem is started, the data collection is also started automatically. This button can be used to
temporarily stop it and to subsequently start it agaifihen the systm is started, the Startstop button
background calur is green. Additionally theart/ & (G 2 LJ 6 dz(i (i 2 Stolg xp&a LI | & GSEG &
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4.6 Making aLong Measurement

T
l';iLorgco.ﬁ: o X |

Measurement time selection (seconds) [SE=1g

Close
Count time

Doserate

Press 'Start' to begin long count

Collect -

Fig.4-10 Collect button

TheCollectbutton may be used to make a long measuremdtessing théd O 2 f biittBriopes a dialog
where the user can determine the measurement time in secomtls.measurement is startaghen the

WA {Huthedi iQpressed. While a long count is being made nleasurenent time and dose rate can be
viewed in the dialognd the measuremeris updated in the backgroundPressing the stoputton will

finish the long count and display the collected spectrum in the spectrum viewer. For full details on the
spectrum viewerseechapter5: Advanced Level User

|#| Long count — [m] X

Measurement time selection (seconds) [SE=g Close

Count time
Doserate

Fig.4-11Long measurement in pgress

4.7 Adding notes to the Measurement
B New note a X

Street: | IEEEGG_—_———
Town: |
State: |
Zip; I
Country: |
Floor: S
Room: I

Location; I
Comments: | I—

® Background measurement

® Control measurement g

Ok Cancel Clear

Note <

Fig.4-12 Adding a note

TheNote button may be used to drop a note on the next measurement produced by the detectors. Notes
are stored into the database, and may be used to keep track of places or events during the data collection.
When the note button is pressed, a dialog will appear allowmgto specify a variety of information to be
stored on the note. The note button will display the state of the note. When the note is waiting for a
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measurement to arrive the note button will be gray ditase wher@ote has been dropped but the
measuremat has been stopped, the note button will lgeay until measurement is done.

4.8 Viewingi KS a Sl adzNBYSviQa 5FdlF G2 (KS wSFf ¢AYS

[ RP200_Neutron

RP200_Gamma

SRCH:0.08 uSv/h | USERO0.76cps
MON1:0.088 pSv/h MON1:0.267 cps

MON2: 0.089 pSv/h MON2:0.411 cps
Dead time: 0.0 % Dead time: 0.0 %

Fig.4-13 Detector monitor panel

TheDetector monitor paneldisplays the counts pesecond (CPS), dead time for each detector. For gamma
detectors dose rates are displayed for SRCH, MON1 and MON2 modes in addition to the counts per second
from the SRCH mode. The dose rate will always be displayed in the unit ofSeertsper hour (1Bv/h).

For neutron detectors the counts per second are displayed for all modes. The dead time percentage is
displayed based on SRCH mode.

4.9 Viewingthe Alarms and the Alarm History During the Last 60 Minutes

|Recent alarms | Alarm history

Fig.4-14 Alarm monitor panel

TheAlarm monitor panel.The Alarm panel contains the Alarm LED and the Alarms area. When a nuclide or
heightened count rate is detected, the Alarm LED will be turned on and the Alarmdisjpésy the alarms

the user has not amowledged In the absence of such alarms the Alarm LED and the alarm display will be
turned off. When a dose rate level has been detected, the Alarm LED will be lit and pulsate with a yellow
colour. When a dangerous dose rate level has been detectediltiven LED will be lit and pulsate with red
colour.

Alarm history

Fig.4-15 Alarms in alarm monitor panel

Alarms will be displayed in the alarms area. Atem LEDvill LJdzf & G S A 3 K lattedtiont 2 | G G NJ
When an alarm is displayed in the Alarm monitor panel it must be acknowledged by the user before further
alarms of the same type (same radionuclide / region of interest caused an alarm in the same mode) are
displayed. Use th&cknowledgebutton to acknowledge an alarm.
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40s aga

50= ago

total

Tmin 435 ago

r40-100
5 1min 47s ago

C Alarms within the [ast80 minutes Close | Acknowledge all

Fig.4-16 Acknowledginglarms / alarm history

Marm histo = o iES isto ZoiES
NUCLIDE

Incr dose 10:26:42 - 10:30:02 (MON2)
Smin 59s ago
Co-60
Smin 7s ago
Am-241
Smin 7s ago 10:20:02 - 10:23:22 (MON2)

Incr dose 10:26:42 - 10:30:02 (MON2)
6min 29s ago
Co-60

Smin 37s ago

10:28:42 - 10:29:22 (MON1) 10:28:42 - 10:29:22 (MON1)

10:28:54 - 10:29:10 (SRCH) 10:28:54 - 10:29:10 (SRCH)

Am-241

5min 37s ago 10:20:02 - 10:23:22 (MON2) ’

= Real time:

total total 1MON2 mod
10:21:02 - 10:21:06 (SRCH)

10:21:02 - 10:21:06 {(SRCH)
6min 29s ago Show spectrum

Smin 58s ago

r40-100 102002 - 10.21:22 (MON1) r40-100 102002 - 10.21:22 (MON1)

Bmin 3s ago B6min 33s ago

Alarms within the last60 minutes Close Acknowledge all

Fig.4-17 Alarm history window

Alarms within the last60 minutes Close Acknowledge all

TheAlarm historydisplays alarms during the last 60 minutes. Each time a radionuclide is detected and
identified with sufficient confidence (i.e. it causes an alarm), an entry is added into the Alarm history. The
nuclide name is shown along with the time elapsed fromdatbservation of the nuclide.

By clicking on the nuclide namen overviewof the observations is shown @ntimeline.Each entry in the

alarm history may be opened to reveal more detailed information about the observations of the given
nuclide. Once opesd, the time interval and the mode in which the observation was made are shown. Each
of these entries can also be opened to reveal the individual measurements on the intervals.

The measurements may be chosen and show in the spectrum viewer usiByolepectrum button. For
full details on the gectrum viewersee chapteb: Advanced Level User
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5 Advanced Level User
The following chapter of advanced level user describes operations such as:

Researching measurement datising of the spectrogram view

Researching measuremedata with significance view tab

wSaSINOKAY3 2F GKS KA & by2HdHataBae G KS YSI adz2NBYSy i C
Exploring of measurements spectruring the spectrum viewer

Finding marked measurements oretlalarms with the finder action

I > > >

5.1 Re®arching Measurement Data Using the Spectrogram View

‘ | T
Graph l Spectrogram l Identification | Significance | History i Settings | N\
‘ |

358 it 1014 1282 1507 1823 2249 2578

Fig.5-1 Spectrogram view

TheSpectrogramviewRA A LX F&8a&a | dagl GSNFI € LI206 APSd GAYS a8
spectra are displayed so that each spectrum corresponds to a horizontal line, with the latest spectrum

being the top line and the preceding spectra being plotted on tdimes in order, the most distant in time

being on the bottom.

Color at 0. | o T el i

L]

o ) 100 10b0 10000

Fig.5-2 Spectrum color encoding

The counts per channel for each spectrum are encoded as caouosding to a colour mapping.

Graph Spectrogram | Identification | Significance History

Cursor.2016-09-08 08:38:41 |:_
358 e 1019 1282 18507 1874 2243 2576 2635

Fig.5-3 Selecting a spectra of interest

The spectrogram view also displays a cursor that can be used to select spectra of interest from the
spectrogram. By pressing the pen down on the screen, the cursor is movied spectrum on the

horizontal line under the pen. The acquisition start time of the spectrum under the cursor will be displayed
in the lower left corner of each spectrogram. Further actions may be performed on the spectrum under the
cursor.

o1
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Graph Spectrogram | Identification | Significance History Settings v

=22
Cursor:2016-09-28 12:52:50
T ey '

7y 1160 157 mr 1677 231

F|954 Selecting z;srange of spea

A range of spectra can also be selected in the spectrogram view. This is done by pressing the pen down and
the dragging across the range of spectra desired. Once a range is sefadieel actions become possible
The Tools tab contains various different actiofise different actions are described in the tables below:

Tab.5-1 Actions in Spectrogram View

Functionsin Spectrogram View

Sum

Tools

TheSumbutton may be used to Save as Comment Compare Calibration Nuclib Report Identify
sum the spectra that produced
the time series data in the
selected range together and
show the result in the spectrum
viewer

Eniergy (keV)

Close Linear Channel
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Functionsin Spectrogram View

B TheMark button may be used to
place anote on the spectrum P —
that produced the time series Town:
data point under the cursor. The State: —
note will be stored into the Zip: I —
database and attached to the Country: NG
measurement corresponding to Floor:  EE—

the spectrum Room: [
Location: I
Comments: |

Ok Cancel Clear

C  TheShowbution may be used

to show the selected spectrum
in the spectrum view

- £

Energy (kev) "

Linear Sty Channel|
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Tab.5-2 Buttons in Tools tab

Funcions in Spectrogram View

Decrease selection | [Increase selection

Relreal selection Advance selection =

By pressing th&oolsbutton, a dialog above with different actions opens

D1 TheSplit viewbutton resizes the graphs to identical sizeséd on available screasstate

D2 TheDecrease selectiobutton decreases the size of the range selection by one spectrum
D3 TheRetreat selectiorbutton moves the range selection one spectrum backwards in time
D4 ThePrevbutton moves the cursor to previous spectrum

D5 TheSyncbutton synchronizes different the graphs at the same time

D6 Thelncrease selectioutton increaseshe size of the range selection by one spectrum
D7 TheAdvance selectiorbutton moves the range selection one spectrum forward in time
D8 TheNextbutton moves the cursor to next spectrum

For each spectrogram visible, there are additional spectrogaecific actions:

Thetime series data in the selected range together and shosvwrdsult in the spectrum viewer
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5.2 The ldentification View

| |
Graph | Spectrogram | Identification Slgnlﬂcance’ History l Settings ‘ v
|

Nuclides in identification for: [

m Ac 228 Bi 212 Bi 214 Ph 212 Ti 208

Ra 226

“ o o N i i

Fig.5-5 Identification view

Theldentification view displays the nuclides selected for identification and the respective categories the
nuclides belong to. The identification view may be used to quickly enable or disable identification for a given
nuclide or entire category. When identification is disableda nuclide, it will not cause alarms and cannot

be identified by the identiér algorithm. The detector whicidentification nuclides are displayed is cen

using the choice box above.

5.3 Researching Measurement Data with Sianificance View Tab

Spectrogram | ldentification | Significance Settings

y

neutrons (RP200_Neutron) total (RP200_Gamma)

57 Remove

et Lol h ol ke

J8:58:31 ‘38:59:55 59:01:23 '09:02:51 hgm:zu ‘JB:US:IB hg'nms 59:08:40 hQ:m:M 59:11:35 IBD:!S”.D!J hgzuzza '(19:15:5? &18:11:

Fig.5-6 Significance view

TheSgnificance viewdisplays a time series plot of nuclide significances resulting from the hypothesis
testing done bySpartan Packoftware. Counts per second time series may alsplbtted for desired

regions of interest. The significance view can also be used to set the cursor position and to select a range,
exactly like the spectrogram. Note that the cursor position is synchronized between the spectrogram and
the significance view$ut the range selection is not.
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Am-241.0.3
Fig.5-7 Peak significance

The significance is an indicator of existence of a peak in an analysed spectrum. The significances for the
peaks of a given nuclide are plotteddsts connected by a stem. Each dot corresponds to the peak
significance. The stem connects the peaks together, making it easier to visualize nuclides instead of isolated
peaks.

CPS:171.2

8:23:28 bﬂ:}l:ﬁz hﬂ:]a:ll 58:27:‘9 ba:!ﬂ:ﬂ hB:301d1 58:32:09 58:33133 hB:SS:m \'ntss:zs 58:37:53 '08:30111 he;an:na ‘)B:ﬂ

Fig.5-8 Region of interestime series

The region of interest time series displays the counts per second in the given region.

Researching Measurement Data with Significance View Tab

Remove
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Researching Measurement Data with Significance View Tab

Add graph for detector:

Doserate °Nuclide significance

Cancel

TheNew button may be usedo open up the Significance graph addition dialog

Al C A NA Add dzap§ forédetectof menuto selectthe detector.

A2 Once the detector is selected, use th@ph selection buttongo select wanted graph of
presentation

A3 After then the available graphs will be shown in the availgipdghdisplay. Select the graph

or graphs will be to add from the list

A4 Also specify which panel the graphs will be added to.

1 To add each graph to their individual panel, sel8eparatepanels'option.

I To add all the graphs to a new panel, select'Seme paneloption.

I To add the graphs to an existing panel, select'Ehésting paneloption.
If the 'Existing panel' optiois selecteduse thepanel listto choose the panel to add the
graphs to.

The panel list will display the panels already in the significance view. The panel name is
derived by appending the significance nuclidemga together for each detector.

Use theOkbutton to add the graphs. Ugke Cancebutton to quit without adding.

b2GS GKFG F2NJ whLa 2yfe GKS W{SLINI¥GS L
graphs resulting from different detector data to same panel
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Researching Measurement Data with Significance View Tab

TheSumbutton may be used BEEEEIEEl t Compare Calibration Nuclib Report Identify
to sum the spectra that
producedthe time series
data in the selected range
together and show the resul
in the spectrum viewer

Erieray (ke) )
Close Linear Energy (& ELLE

Save as Comment Compare Calibration Nuclib Report Identify

C TheShowbutton may be
used to show the spectrum
that produced the time
series data point under the
cursor

Energy (keV)

(BLEETR L ogarithmic Channel

total:
Remove
|Hide

Hide others
Unhide all

)
08:37:13  08:3237 DB36:57 D238:20

TheRemovebutton may be used to remove the graph from the view

Each significance panel has a header in which the nuclides or ROIs displayed in the par

enumerated. The detector which produces the data for the time series is given in parent

By pressing the pen dhe nuclide or ROl name, you can access further graph specific ac
D1 Select theRemoveoption to remove the given graph from the panel

D2 Select theHide option to hide the selected graph
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Researching Measurement Data with Significance View Tab

D3

D4

F1

F2

F3

F4

F5

Select theHide othersto hide other graphs in the panel

Select theUnhide allto make all graphs in the panel visible

TheMark button may be
used to place a note on the
spectrum that produced the
time series data point under
the cursor. The note will be
stored into the database anc
attached to the
measurement corresponding
to the spectrum

Newnote — O NEMN|

Street: I
Town:
State: |
Zip:
Country: i
Floor:
Room:
Location:

Comments:

Ok Cancel Clear

Lock positions

Decrease selection | |Increase selection

By pressing th&@oolsbutton, a dialog above with different actions opens

ThelLock positiondhutton may be used stop the measurement draw on the time series gr.
and Unlock positions button may be usedctintinue drawing on the graphs

TheDecrease selectiobutton decreases the size of the range selection by one spectrum

TheRetreat séection button moves the range selection one spectrum backwards in time

ThePrevbutton moves the cursor to previous spectrum

TheSyncbutton synchronizes different the graphs at the same time

59
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Researching Measurement Data with Significance View Tab

F6 Thelncrease selectioutton increases the size ttfie range selection by one spectrum
F7 TheAdvance selectiobutton moves the range selection one spectrum forward in time
F8 TheNextbutton moves the cursor to next spectrum

5.4 Researchinthe History of the Measurement Data frotine Database

Graph Spectrogram | ldentification | Significance History Settings FAN

Search settings

Zoom out

SRCH | |No measurements

Fig.5-9 History view

TheHistory viewcontains controls that allow browsing the data stored into the database included with
Spartan PackThe history view contains controls that may hinder the performance of the unit if used
without discretion.It is recommended that measurements are stopped while history is being browsed.
Browsing the database caig OS Y dzOK &G NBacgPu2y GKS 02 YLlzi SNRa

Tab.5-3 Functionsn History view

Researchinghe history ofMeasurementData fromthe Database

Function | Description
1 History search settings W
°_ Detector: |34 m

Modes to search - MON1 MON2

Start time:

Oct 12,2016 = h

End time:

O - - -

Oct 12,2016 | ©

Close Load from database —e

TheSearch setting®utton opens up the History search settings dialog. The History searc
settings dialog is used to load measurements for database to the History view
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Researchinghe history of MeasurementData fromthe Database

1B

1C

1D

Use theDetectorselection boxo select which detectors history data should be browsed

Use theModes tosearchbuttons: SRCHVION1and MON2to select which measurements tc
should be searched

Use theStart timeand End timeselectorsto select the start and end time of a region to fetc

Use theLoad from databaséoutton to fetch the region defined by start time and end tin
selectors

Graph | Spectrogram | Identification | Significance History Settings N

2016-08-26 10:30:10.0f) Search settings

2016-09-26 10:28:38.0

- Load selection

Use theTimeline paneko select a range of history data to be browsed. This is done by
pressing the pen down and the dragging across the range of history data desired. Once
range is selected, further actions become possible

I
Graph Spectrogram | |dentification Slgnlﬂcancel History Settings VAN

Search settings

Zoom out

Zoom in

Spectrogram | Identification = Significance History Settings

Timeline _ Significance

Use theLoad selectiorbutton to load the region selected in the Timeline panel. Loading
cause a spectrogram vievpen up inside the history view.
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Researchinghe history of MeasurementData fromthe Database

4A Use the Spectrogramand Significance buttons to choose between a spectrogram
significance view

4B Use theTimelinebutton to open the timeline view in the History view

5.5 Exploring Measurements Spectrum Using the Spectrum Viewer

TheJectrum vieweris used to view spectra in a more conventional energy vs. counts graph plot. The
spectrum viewer can also be used to perform additional actions on the spectrum displayed in it.

Save as Comment Compare Calibration Nuclib Report Identify

(WL ogarithmicjEnergy (et

Fig.5-10 Spectrum viewer

The spectrum viewer can be accessed by a variety of means, it is usually opened up after a long count has
been finished, or spectra under the cursor have been selected for viewing. To open up the spectrum
viewer, click theshowbutton in the Spectrogram tolbar.

The spectrum viewer also contains further actions:

Open a PHD or LML file by dragging it onto the spectrum viewer from windows explorer.
Copy the measurement to clipboard by pressing keyboard buttotik* ¢
Paste a measurement from clipboard to the spectrum viewer by pressing keyboard buttdnsy

>\ >\ >\
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Tab.5-4 Functions in Spectrum Viewer

User and Maintenance Manu:

Exploring Measurements Spectrum Using the Spectrum Viewer

Overview

A B

D E F G

Spartan Pacl

SE as_ Compare Calibration Nuclib Report Identify

Save LML

Save PHD

Save ANSI 2006
Save ANSI 2012
Save to DB

To open up thesave asnenu, click the Save as button in the Spectrum toolbar

Function A- Saving spectrum

TheSave LMIbutton opens up a save dialog
that lets you save the currently displayed
spectrum as a Linssi Madp Language (LML
format file

TheSave PHDutton opens up a save dialoc
that lets you save the currently displayed
spectrum as an IMS2.0 format file

TheSave ANSI 200&utton lets you save the
currently displayed spectrum as ANSI 2006
format

TheSave ANSI 201autton lets you save the
currently displayed spectrum as ANSI 2012
format

Save

Savelm [ spectrn

#ile Nama:

files of Type: AN Files

7]

| Save I Cancel ‘
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Exploring Measurements Spectrum Using the Spectrum Viewer

TheSave to DButton saves the currently

Vasikka:Saved measurement n
shown measurement to database

|

.\La“ Saved ement to datab as: USER_SAVE_1473315825743

Function B- Comment

TheCommentbutton opens up the note Newnote — O HES

dialog and it allows specifying a note which Street: | IN—
will then be attached to the currently shown Town: |
measurement. The note will then be saved S‘Z‘.Z'— —
the database if the measurement already Comtry: DR
exists in the database. If the measurement Floor: -
R 2 S & y nithe Safabasd] the note will be

Room: |
saved along with the measurement when tr Location: .
measurement is saved. If the measurement Comments: |E—
will not be saved the note too will be lost. NEBSKIU moasiishant
The comment dialog allows specifying the = Control measurement [N
measurement to be a background Gh3Cancel {Clear
measurement or a condl measurement
related to a background. If control
measurement is selected, use the
background selection box to select which
background it will be related to.

Function G Compare

TheComparebutton allows comparing the — EREESE
currently displayed spectrum i another
one. When comparing, the spectra will be
plot differently. Both spectra are normalizec
to represent counts per second in each
channel. Th&mpare button will open up
the comparison selection dialog. This dialog
allows selecting the measuremetat
compare with by either opening a file,

ment Clear comp. Calibration Nuclib Report Identify

£ =

selecting a measurement with a note
attached to it or selecting a measurement
with an alarm attached to it. Use the alarms
or notes tabs to select the note or alarm ani

press theComparebutton to open the
compari®n
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Function D- Calibration

TheCalibrationbutton allows applying an
efficiency calibration to the measurement.
This will calculate the activity of radio
nuclides observed in the spectrum. The
efficiency calibration dialog will open up.
Select the type of efficiency calibration to import fom gaussian to
apply and the ditance at which the a
measurement was made. Press tBalculate | - I
]
R

Calculate for all nuclides

for all nuclidesbutton to calculate the i
activities for radio nuclides in identification. i

The calculation displays the activity for radi
nuclides identified from the measurement

Function E Nuclib

Eom

TheNuclibbutton allows browsing the
nuclide library. Press thiduclib button to
open up the Nuclide sidebar. The nuclide
data is based on ENSDF data. Either type = 0:_5
the name of the nuclide to browse, or selec I

it from the list. TheShow linesbutton will & Of
plot the nuclides gamma line energies. The | Found nuclides
Show detailsbutton will open p a display of

the nuclide data

Show details

(714 most probable lines

Library fetch cutoff E
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Function F Report

TheReportbutton will show a report of the
currently shown measurement. The report will
contain detailed information about the
measurement, such as measurement identifier,
acquisition start and end times, dead time and
dose rate. The report window will also shovweth
analysis results for the measuremeiihieReport
button will also plot the nuclides gamma line
energes

{=)

Measurement —

Measurement
m

Detector ID

RanidMobile-LABR-38X38-A5027-2016-09-08-08.16:56.70¢

LABR-38X38-A5027

Acquisition
start

2016-09-08 08:16:36

Acquisition
end

Live time
Real time

2016-09-08 08:46:41

1783.1 s
178495

27.2558193560044
27.2558193560944
27.2558193560044

27.2558193560944
27.2558193560044

AR R

27.2558193560044 -
4 I ] »

Close

n |
Ac-228 |964.766)0.243 78.2 = '
Se-75  [264.658/0.0 604.0
Se-75 |136.0 |0.0 -1980.9
Se-75 [279.542]0.0 -881.1
Se-75 [400.657(0.0 3329
Co-57 |136.474|0.0 1980.¢
Co-57 |122.1 |00 -1985.5
Co-57 |692.41 |0.0 -304.5
Te-99m|140.5110.0 1087.4
K-10 |1460.8 (5.607 27043
Eu-152 |1408.0 [0.0 -082.6
Eu-152 |7782 |0.0 -286.7
1-123 |158.97 |0.0 -18153
F-18 |511.0 [0.056 213 |
Sr-89 (9089 |0.121 43.1 ,’E
4 || » |

FunctionG - Identify

Theldentify button will run the identification
algorithm on the currently visible measurement
The identification detailvindow will open up to
show the results

|=] Identification

NuclideIdentification: K-40
Category: NORM - Naturally occurring nuclide
ConfidenceClass: 3

Class description: Uneguivocal peak

Characteristic line(s):
1460.8 keV present with signf.:5.6
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Exploring Measurements Spectrum Using the Spectrum Viewer

Function Hg Spectrum Examination Bols

To examine the spectrum in the Spectrum viewer, use the following buttons in the loakbat
Use theLinearbutton or the Logarithmicbutton to change format spectrum for graph

Use theEnergybutton or the Channelbutton to choose either energy values or channel values for gr:

@q@

TheReset Hom button can be used teeturn the original spectra view

Clickthe Info tool button to use info tool. Press and drag the display area to view info

Click he Zoomtool button to use zooming. Press and drag on the display area to zodRight click to
zoom out

Click he Pan toolbutton to use pan toolPress andirag on the display area to pan
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5.6 Finding Marked Measurements or the Alarms with the Finder Action

TheHFnder is used to recall spectra from the database. A spectrum that has been commented can be found
in one of the first three views. The first view displays measurements commented and specified to be
'background' measurements. The control measurements correspgrad the background measuremisn

are also found in this view.

Tab.5-5 Functions in Finder dialog

Functions in Finder Dialog

Tab A- Backgrounds

| £ Find Backgrounds, Notes & alarms a X

Search settings Refresh 2018-10-10 00:00:00 - 2018-10-11 00:00:00 155 alarms & 4 notes loaded C|ose

Background measurements are measurements with a special meaning to provide a reference for f
measurements

Al Use theV|eW button '[O d|Sp|ay the Save as Comment Compare Calibration Nuclib Report Identify
selected background in the spectrum
viewer

Enery (hev)

BN ogarithmic|Energyf e
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Functions in Finder Dialog

A2

A3

A4

A5

Use theTrail view button to display a
spectrogram of measurements made
during the duration of the background
measurement

Use theComparebutton to display the
selected background and contriolgether
in the spectrum viewer

Use theTrail comparebutton to disply
spectrograms of measurements during th
badground and control

Use theCompare with currentbutton to
display the selected background together
with the measurement that is showing in
the spectrum viewer

= Trail view

AN BTGB AEE NG IR R MY 22

Save as Comment Compare Calibration Nuchb Repart Identify

Linear

inent Compare Calibration huclb Repart Idenbfy
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Functions in Finder Dialog

Tab B- Controls

Find Backgrounds, Notes & alarms

[iN0 COmmont:

<NO  CommAnt>

(O CUmment>

Search settings 2017-01-20 00:00:00 - 2017-01-21 00:00:00 185 alarms loaded Close

The second view displays control measureme@tmntrol measurements are attached to background
measurementslt may be easier to locate a specific control in this view, as it does not involve first fii
the correct backgroundBackground and control measurements can be visually compasied the
comparison function

B1 Use theCompare with background [SRGEEESERRERNe LI PREE e TR L 0
button to display the selected
control and its associated
background together in the
spectrum viewer

Energy (keV)

Close Linear EnergyfesEuli]
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Functions in Finder Dialog

B2  Use theTrail compare with E Trail view KX
backgroundbutton andSplit view &
button to display spectrograms of
measurements during the

background and control side by sic
|

632 1336 1519 2465 61T 1230 1307 2430

The third view displays measurements that have comments as a result of using the comment function of
Spectrum Viewer or the mark function of spectrogram or significance views.

Find Backgrounds, Notes & alarms - = “

rounds Alarms | Sear

Search settings 2017-01-20 00:00:00 - 2017-01-21 00:00:00 185 alarms loaded Close

Fig.5-11 Marks & Comments tab
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The fourth view displays measurements that have caused alarms. If the Alarms view is empty, use the

Search settingsutton to load alarms from databasato view.
j Find Backgrounds, Notes & alarms

unds | Controls [Marks & comments

2 01

[2017-01~1
2217-01-1
2017-01
2017 -01-1¢
2217 -01-1¢
2017-01-1€

Fig.5-12 Alarmstab

History search settings

Start time

End time:

Close Load from database

Fig.5-13 History search settings
Use theStart timeand End timeselectorsto select the start and end time of a region to fetch.
UselLoad from databaséutton to load alarms from database to the Alarms view.

Note: to view meaurements with notes or alarmdatabase loadinghust be stoppedr user has tovait
for it to complete beforebeingable to view the measurements.
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6 Expert Level User

The expert mode contains the advanced settingSjpditan Pack The password protection feature is
provided so that the expert controls are not accessed and modified accidentally.

The default password to the expert mode is : eoy

Graph Spectrogram Identification‘ Significance | History ‘ Settings A

Advanced settings Device e Nal51x51-SFG119 stability
Osprey (Nal51x51-SFG1 ]

LocationService

Linssi (db)

Geiger tick Advanced settings

Alarm sound Expert password

I —

OK

Exec:Gamma LML

Linssi link

Exec:Neutron LML

Session info

)

Fig.6-1 Accessing advancesttings

To access thAdvanced settingE A y LJdzi (G KS LBkparipasavwaié bok ahd dick th®iS &
button. By giving the expert password, the unit is switched into expert mode.

Advanced settings o X

Identifier (Nal51x51-SFG119) Settings
Gain stabilizer (Nal51x51-SFG119) Settings
LocationService Settings
Exec:Gamma LML Settings
Analysis (RP200_Neutron) Settings
Exec:Neutron LML Settings
Reset MCA Reset

Location Service (Console) Open

Reset database Execute
Dump database (USB) Execute

Reset background Execute

Exit expert mode
Fig.6-2 Advancedsettings

In expert modeuserwill be able to access the various settings of the unit and the nuclide database from the
spectrum viewer

6.1 Spartan PacBoftware Devices

TheSpartan Packoftware is a collection of software devices each performing their specifiens on the
measurements made using the detectors. Some devices, such as the MCA devices correspond to the actual
hardware connected to the machine and the software that controls it. Even though there is usually little

need to touch the settings of theoftware devices, it is useful to familiarize oneself with their function

order to fully take advantage of the capabilities of the unit.
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6.2 Spartan PackndSpartan Packoftware

The Vasikka device represents tBpartan Paclnit and software. This deveccannot be stopped, but the
settings button can be used to access the software preferences. It is important to edit the preferences the
first time the unit is started in order to specify certain unit identifiers.

6.2.1 Changing the Preferences

Advanced settings e Vasikka Settings

Fig.6-3 Accessing Vasikka settings

Use theVasikka settingdutton in the Advanced setting$o open up theSpartan Pacgreferences dialog.
The dialog has the following items:

Vasikka settings = O X

Unit name: =&
Unit ID: |88

Appearance: [

Shut down
Save adminstrative LML

Send administrative LML

Ok Save settings Cancel

Fig.6-4 Vasikka settings dialog

TheUnit namefield. Use this to specify a name for the unit. When reach back functionality is used, it is
important to identify the different units. Type a unique name for the umithe name field If a LINSSI
database is used in the headquarters, the unit name must be unique (i.e. no tweshaitkl share the
same name).

TheUnit IDfield. Use this to specify an identifier for the unit. The identifier is used to identify the unit in
the database. e in a unique identifier for the unib the unit ID field If the LINSSI database from this unit
is transferred to a different location, it is important that the identifiers are unique (i.e. no tits should
have the same identifier).

The software vesion display, this field displays the software version in use. This field is not editable.

TheAppearance listUse this list to change the appearance of 8partan Packoftware. The default
appearance has white text on dark background. The inverted aapee is similar to the default, but has
black text on bright background.

Use theOkbutton to apply the changes. Use ti8ave settingdutton to apply and save the changes to
disk. When you save the settings they will be automatically applied next time the unit is started. Use the
Cancelbutton to abandon the changes.

When taking the unit into use for the first time, should be check the prefege and save the settings.
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6.3 Clearing and Saving the Database

To access actions like clearing the databases and saving the database to USB storage device move in the
Advanced settingsand execute wanted action

Reset database Execute
Dump database (USB) Execute

Reset background Execute

Fig.6-5 Advanced database settings

'aS 9KSOduiz$é 2 y wS & Sii K & hofiontd ¢le@artheé database. After clearing the database
the Spartan PacWwill shutdownand mustthen be turned oragain by pressing the power button time top
side of the computer

1aS dKSOdniz$é 2y wsa Sii K8 I &clich thBledayh® ackground databaséfter
clearing the database th8partan Paclill shut down and must then be turned on again by pressing the
power button on the topside of the computer

Before starting to save the database, stop theasurement of theSpartan Packy O f A OStakt/$tapé &
button in the upper lefthand corner othe Spartan Packoftware andnsert the USB storage device to the
USBport of the USBhub or the computer.

''aS dKSOdniz$ é 2 v 5 827 LIG R B iadtidnto a8ethe database to USB storage device.

Note: After saving the databasarestart must be doneShut downthe Spartan Packy clicking the
Gt 2 gt in the upper righthand corner othe Spartan Packoftware and then turn the deviaen
by pressing the power buttoan the top side of the computer

6.4 Data Manager

The data manager manages the data produced by the detectors. The data manager is resfmmnsiating

the data in from the connected detectors, integrating it together into measurements and passing it to the
processing pipelines and visualizationeTdata manager settings allow the user docess use the MCA
connections and the processing plimes for the different detectors.

Vasikka Settings

Data manager Settings

Fig.6-6 Accessing data manager settings

To view or change the data manager settings, usetdi@ manager settingbutton in the Advanced
settingsto open up the data manager settings dialog.
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6.4.1 Instrument Connections

From the data manager settings dialog use liiigtrument connectionshutton to open up thenstrument
connectiondialog.

B Instrument connections = O

| Local detectors

Instruments in use:

Bpata.. — O

Stop using selected
Detected instruments:

Instrument connections...

Processing pipelines...

Other instruments:
- Instrument management

C

Fig.6-7 Instruments connections dialog

The instrument connections dialog contains four tabs. Ibeal detectorgab displays the instruments
connected to the local machine. TRemote (listening}ab allowsusingthe instruments of another unit
which is listening for connection§he Remote (initiatingpllowsusing theinstruments of another unit
which is attempting to initiate connections. TMy Sharingtab allowssharing instruments with remote
units.

6.4.2 About MCA andetector Settings

Before makingneasurements using a detectaettingsmust be defind to be applied to the MCA the
detector is attached toSpartan Packeats the combination of a detector and MCA as instruments, and all
settings of the instruments araccessed through the detectdrhis is because a detector does not néed

be aware of which MCA it is connected to whereas the MCA musterto be able to apply correct high
voltage, gain and conversion gain settings based on the detector attached.

6.4.3 (Qonnecting a Local MCA or Changing the Detector Connected to the MCA

When a supported USB connectabl€A is connected, a dialog withp up to notify that MCA is detected.
If the MCA and detector settings are already known, the instrument can be takendatonmediately. If
the Instrument settings are not known, they must be defined before the instrument can be taken into use.
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Instrument connections — =] x |

Local detectors [

Instruments in use: : Instrument Setﬂngs management -0

Instrument settings:

LABR-38X38-A10649 Osprey-si/n:10.0.14
neutron-NNS_FP-160004  SymetricaMCA - s/n:symetri...

Stop using selected
Detected instruments:

New instrument

Edit selected

Other instruments:
Instrument management -

C

Use selected instrum...

Fig.6-8 Instrument settings management dialog

The Instrument connectiondialogdisplays the instruments connected to the machine in the instruments
connected list on its first page.ylbuwantto attacha new MCA that has not been used before, click the
Instrument managemenbutton. Thelnstrument management windowwill appea, allowing to creating
settings for the new detector or MCA.

=1 |

Detector properties: Copy from... Import...

Detector name:
Detector ID:

Serial number:

Hiah voltage: I [ \/  Apply high voltage
Intrinsic dose rate: | uSY / h

Detector tvpe: (Gamma |

Threshold: P | Channels

MCA properties: Plug in known MCA...

Serial number: [S———
Number of channels: I
Initial gain: S| Apply gain

MCA Tvpe: Ortec digiBASE

Connection port: I ———

Cancel Save settings

Fig.6-9 New instrument settings dialog

Use theNew Instrument buttonto open up thelnstrument settings editor For information on this editor,
seeChapter6.5.1Editing Detector and MCA Settings
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If you have attached a MCA that you have used previously select it from the detected instruments list and
click the\Btart using selectedbutton. If the instrument is not present in theetected instruments list (not

USB connectable) click tHastrument managemengbutton and select the appropriate instrument. Press
the Wse this instrumengbutton to take the instrument to use. If you have changed the detector while the
MCA was disconmted, carry out the procedure below.

|

Detector properties: Co

RP200_Gamma settings

Detector name:
Detector ID:

Instrument settings management — & Serial number:
Hiah voltage: R | V| Apply high voltage

Intrinsic dose rate:

Instrument settings:

Detector type:

Threshold: SR | Channels

Energy calibration... Processing pipeline

LABR-38X38-A10549 Osprey-sin:10.0.1.4
neutron-NNS_FP-160004  SymefricaMCA - s/n:symetri..,

MCA properties: Plug In known MCA..

Serial number:

Number of channels: ZXEII

Initial qain: 20173 l|| Apply gain
MCA Tvpe:

Connection port:

New instrument
Edit selected

Use selected instrum...
Cancel Save settings

Fig.6-10 Spartan Pacgamma settings

If you have changed the detector on an attached MCA, select the instrument in the list and cHédlithe
selectedbutton. Thelnstrument settings editor windowwill appear. Select an existing detector or create
a newone as detailed above. Pre€ave setting&lo approve the settings.

Once the instrument is taken into use, you should see the new devices related to that instrappear in
the Device panebf the Settings view

6.4.4 About Instrument Sharing

A Spartan Packnit may share its instruments (detectors, GPS and clock) with remote units. The remote
units will then obtain data from the instruments as if they were connectethe local machine. The
instrument sharing is done via WISP (Wadea Instrument Sharing Protocol). WISP can be carried by any
kind of connectia and Spartan Packupports the use of TCP/IP, Bluetooth serial port profile and RS232
protocols as carrierd’his means that units connected by wired Ethernet or wirelessasAiell as units
equipped with Bluetooth devices or connected by serial port calbkes share instrumentdJSB and

various other ports can be configured as virtual serial ports or blociceetor WISP use. WISP is also used
to connect the remote control PDA fpartan Paclnit, it is just another unit to share instruments with.
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6.4.5 Connecting a Remote Instrument Shared by Another Unit

To connect to a remote instrument shared by another unit, useRbmote (listeningpr Remote
(initiating) tabs in thelnstrument connections dialog

Instrument connections — o

Remote (istening)

Vasikka remote adapter address:

hostname or

Query instruments

Unit ID:

Unit Name:

Fig.6-11 Remote (listening) tab

TheRemote (listening tab is used to connect to a unit listening for incoming connections. Give the IP
address of the remote unit into the¢asikkaremote adapter address listGive the port to connect to into
the WISP info port listPress the&Query instrumentsto query for instuments shared by the remote unit.
The Unit ID, Unit Name and instruments list should update when the query is complete. Usstthment
list to select which instruments to share and press &uddl selected instrumentdutton to start using
them.

Instrument connections — D“

Remote (Initating)
WISP receive port; S33883
Listen for instruments
[E——]
Unit ID:

Unit Name:

Fig.6-12 Remote (initiating) tab

TheRemote (initiating)tab is used to connect to a unit attempting initiate connection with computer.
Selectthe port to listen to in theWISP receive port listPress theisten for instrumentsbutton to accept

the connection from the remote unit. The Unit ID, Unit Name and instruments list should update when the
connection is established. Use thestrument listto select which instruments to share and press #ux
selected irstrumentsbutton to start using them.
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6.4.6 Sharing Your Instruments with Another Unit
insrument connections_~ O MES

New Remove

Coonnection n
Connectiont [Elaereres
rver socket listens for connections from ether!
Connection e |[Scccll
End point format: local port to listen to
E.g.: 5675
Startup settings:

Save current state Clear startup seftings

Fig.6-13 My Sharing tab in Btrument connections dialog

To share your instruments with another unit: use tg Sharing takin the Instrument connections dialog
The tab allows you to create an interface for instrument sharing. The currently enabled interfaces are
displayed in the Sharing interfaces list.

Instrument connections — =

New Remove Disable

Connection n

Connection t

Connection eigl

Startu e

Save current state=SreE step Ty

Fig.6-14 Creating a n& sharingmterface

To craate a new sharingnterface,usethe WNewCbutton. A new entry will be added into the list. The entry
will initially be displayed in grey colour to indicate its disabled status. You may now edit its properties by
selecting the intrface.
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Use theGonnection namefield to specify a name for the sharing interface. Name 'WISP info' carries a
special meaning. Rather than being an interface to exchange instrument data through, a 'WISP info'
interface is used to exchange informationoaib the sharing itself. The 'WISP info' interface disconnects its
connection as soon as the needed information is exchanged with the remote unit, so there usually needs to
be only one of these. WISP info is used only by TCP / IP connections, i.e. sddetvansocket type.
Othernames for sharing interfacese only used to identify thenterface in question and carrpo special
meaning.

Use theConnection type listto choose the connection type. Thype can be

Block device A UNDstyle device represented by a file.

Serial port A RS232 serial port, either real or emulated.

Server socketA TCP / IP connection that accepts incoming connections.
Socket A TCP / IP initiating connection.

Bluetooth server A Bluetooth serial profilserver.

I >

Use theConnection end pointto give the port or address as applicable. The endpoint has different
meaning for different typsof interfaces:

For a Block device the endpoint is the filename of the file representing the device.
For a Serial port is the serial port name (e.g. COML1 in windows)

For a Server socket it is the TCP / IP port to listen to.

For a Socket it is the internet address to connect to (e.g. 124.12.232.12:3434)
For a Bluetooth server it is not needed.

I > > >

Once sharing interface is fileed, use theBnableCbutton to activate it and enable sharing.
To disable sharing, use th@isableCbutton.
To remove the selected interfacasethe Removelbutton.

To save the state of sharing interfaqgaess\®ave current stat€button. Thesharing interfaces will then be
enabled automatically when the unit or software is started the next time.

To clear sharing settings use tHHear startup setting€button. This will cause any sharing interface
information to be wped away.

6.5 MCA

A MCA dewe represents the multichannel analyser a detector is connected to. The MCA device cannot be
stopped, as it is controlled by the data manager rather than being controlled directly.

Vasikka Settings =/ Mca settings = D

Data manager Settings Disconnect
= Instrument settings...
Osprey (RP200_Gamma) Settings e

Fig.6-15 Accessing MCgettings

To view or change the MCA settings, use ¥sprey settingSbutton in the Advanced settingso open up
the MCA settings dialog
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6.5.1 Editing Detector and MCA Settings

The detector and MCA settings can be accessed by usinghdteument settings.. Qbutton next to the
corresponding MCA device in thelvanced settingsThis will open up thRP200_Gamma settings.

RP200_Gamma settings - B
Detector properties: Copy from... Import...

Detector name:

Detector ID:

Serial number:

Hiah voltage: T \/ | Apply high voltage
Intrinsic dose rate: [ DEEECINN| uSV / h

Detector tvpe: ~
Threshold: | Channels

Energy calibration... Processing pipeline

MCA properties: Plug in known MCA...

Serial number: | I —
Number of channels: M

Initial qain: ENSSEN | Apply gain
MCA Tvpe: 3 >l

Connection port: pss |

Cancel Save settings

ol — 1

Fig.6-16 Editing detector and MCA settings

Fill in all the required informatiombout the detector and either choose an existing MCA, or fill in the
information for a new MCA. Be careful about filling in the serial numbers and the Detector ID field. These
must contain globally unique values i.e. no two MCAs or detectors should remnteead values in these fields.

If the serial numbers of two MCAs hapgerbe the same, you must defireenew serial number for the MCA,
L2aaArofe o0& | LIWSYRAY3a GKS NBIf 2yS gAGK | WrQ 2NJ

Press théBave setting€button to approve the settings. Creating the settings doesta&e the instrument
to use thereforeyou must use thénstrument management windowito do that.
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6.5.2 Energy Calibration
The Energy calibration dialog, accessed from the instrument settings editortheiyy SNH & OIQf A 6 NJ
button is used tanake an energy calibration for thdetector.

Detector properties: Copy from... import.

RP200 Gamma settings

Detector name:

Detector ID:

Serial number;

Hiah voltage: ST\ Apply high voltage
Intrinsic dose rate:

Detector tvpe: z R

Threshold: Channels
Energy calibration,.. Processing pipeline

MCA properties: Plug in kn

Serial number:

Number of channels:

Initial qain: Apply gain
MCA Tvpe: >
Connection port:

Cancel Save seftings

Fig.6-17 Accessing energy calibration settings

The Energy calibration window can be opened up by pressing the Eradifgration button in the
RP200_Gamma settings. The Energy calibration dialog will appear.

- s IES

,,,,,,, Energy calibration for detector RP200_Gamma

Channel Energy (keV)

=

Add point Remove point Set

Nclide:
— O

o}j—
oL ‘ 0~

Found nuclides

(W CETd] ogarithmicjEnergy oL ERLE

Reset Load local Load from DB Save local Save to DB Fitting settings

Fig.6-18 Energy calibration dialog

The Energy calibration windosontairsa snapshot of the spectrum currently beiagquired. The spectrum
is displayed in the Spectrum display panel.
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Energy calibration for detector RP200_Gamma

Function: a: +a x' +a: x’

Polynomial degree: j

Close Fit to data points

Fig.6-19 Energy calibration function toolbar

The Energy calibration function toolbar can be opened up by pressiritiieutton in the Energy

calibration window. The current energy calibration function is displayed in the Energy calibration function
toolbar. The function is always a polynomial. The degree of the polynomial can be chosen from the
Polynomial degree list. Depding on the degree, the polynomial is characterised by a number of
coefficients. These are displayed in the Polynomial coefficient fields.

To make an energy calibration by specifying the polynomial coefficients you can edit the coefficients
directly. Presing enter after editing in any of the coefficient fields will then cause the new energy
calibration to be applied to the spectrum display panel.

Channel Energy (keV)

1332.0 >

Add point Remove point Set channel <ElcBE2 Set energyﬂ.:.:} >et fron

Area:20575.9 Centroid:1333.2 keV (chn:902.6 ) Max:1334.0 keV ( chn:903.2) Nuclide: :

FWHIM:28.9 keV/ ( 2.1 %)Sigma:8.2 °h°""°'*'_ |:\
=

A o[gg

z O‘—ff

b " D TR N 5 * Found nuclides

W CETd] ogarithmicjEnergy(®iERNE] .

Tounts

Reset Load local Load from DB Save local Save to DB Fitting settings

Fig.6-20 Adding a new data pot

To make an energy calibratidy fitting a polynomial to a set of data points, use the Data points table. Add
a new data point into the table by pressing Add data point button. The first column in the table is used to
give the channel value for the data point. Use the second colungive the energy corresponding to the
channel on that data point rowDnce you have specified enough data points (at least polynomial degree +
1) you may perform the fit.
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Energy calibration for detector RP200_Gamma ﬂ
a= a, = [IETTE o. - (NI

Function: a: +a x' +a:x°

Polynomial degree:

Close Fit to data points

Fig.6-21 Fitting a polynomial t@ set of data points

Do this by pressinthe Wit to data point€button. A polynomial of the degree selected in the Polynomial
degree list will be fitted and the new energy calibration will be displayed in the spectrum display panel.

Closing the energy calibration window will cause the new energy calibration to be taken into use in the
Acquisition drawers Spectrum display panel.

Use the Reset button to revert to the situation when the energy calibration window was opened.

You may s the energy calibration for the given detector using #ave locdlbutton. This will save the
energy calibration to the file describing the detector. You can also save the energy calibration into the
database by using th&ave to DBbutton. You wilbe asked for a calibration ID for the calibration. Saving
to database will make the energy calibration available to other software using the LINSSI database. It is
always recommended to save the energy calibration at least locally, even if you usedbastasaving
feature.

6.6 ldentifier

An identifier device is usually found for each MCA. The identifier device runs a peak detection algorithm on
the incoming spectra. The peak detection data is then used to confirm or deny the hypothesis that a given
nuclideis present based on an identification rule for the nuclide. If the hypothesis is confirmed, the
observation of the nuclide is classified aatiog to criteria given in table below:

Tab.6-1 The confidence leveriteria

Condifence Number of
Comment
level peaks
1 1 M K { Small peak (HO)
2 1 Mm®p £ { Smallbutclear peak (HO)
3 1 S>2 Unequivocal peak (HOno other information on
nuclide ID.

Typically 137Cs @ 661 keV

4 2 M {0 ZH > Two small peaks (HO)
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Condifence Number of
Comment
level CELS
5 2 Mm®p f { Two small peaks, at least one of them clear (HO)
M X {H
6 2 S1>2 Two peaks, at least one of themenuivocal (HO)
{H X ™
7 X O S1>2 Three or more peaks, two of them unequivocal
HO
S2>2 (HO)
{o X ™
8 2 S1>2 The ratio of the measured peak areas is within 3

% as predicted by the decay data and the efficiel

S2>2 curve. No low energy line is considered.
0.7 <Al/A2 <
1.3
9 X O S1>2 The ratios of the measurgokak areas of three
S2 52 most significant peaks are within 30 % as predic
by the decay datand the efficiency curvéNo low
S3>2 energy line is considered.
0.7 < AilAj <
1.3
10 Human review

An identification rule for a nuclide defines the key lines that must be present as peaks in the spectrum for
the nuclide to be considered present. Secondary lines can also be specified, these are not required to be
present, but may bolster the confidencé the identification. Identification rules for nuclides that may

cause interference in the identification may be specified for a given rule. These exclusion rules are then
evaluated together with the rule under consideration to mitigate the effects ofrfetence.

6.6.1 Hypothesis Testing

For each nuclide specified to be among those searched for the identifier device performs a hypothesis test.
The test involves checking the peak significance for each peak corresponding to the selected lines of the
nuclide. Thesignificance is obtained by estimating the peak area and variance near the nominal energy of
the line.

The peak significanc® & RSFAYSR & GKS NI GA2 RF LIS FNBF (2
S=A/Ld)
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The Curries critical levi]is given by

Lad ) =K *+ (A)

2 K S NA& is théstandard deviation of peak area dnds the value of the normal distributeeb statistic
corresponding to the desired tail probability of false positives.

A region of interest (ROI) is defined around the nominal meedcgy based on the resolution calibration of
the detector. Additional ROIs are defined around the peak ROI to estimate the baseline. The presence of
key lines and secondary lines of the nuclide are then considered according to thié¢déoh rule forthe
nuclide.

6.6.2 Changing the Identifier Settings
Identifier settings for RP200_Gamma - 0O

Rules file: C:\vasikka\analysis\rules.txt Choose...

Parameters

HO Test parameters:

Peak width- [EEN| FWHM

Raseline g’ FWHM

Raseline FWHM P 1 P

Area corr 1m

k-Alnha
Baseline Width | Baseline Width
Set parameters Monitor... n1 [+ Basetine Distance <= Baseline Distance T

2 06 0 06 12
Distance from peak certroi in units of FWHM

Ok Save Save as... Cancel

Fig.6-22 Identifier settings dialog

To access the identifier settings for a given detector, click the correspotamgifier setting<button. A
identifier settings dialog will appear. This dialog allows you to change the peak detection parameters (peak
ROI size, baseline ROI sizes, baseline ROI distance and kAlpha), as well as the radio nuclides and their
gamma lines searched for.

6.6.3 Changing the Pak Detection Parameters

Use theParameters talto change the hypothesis test parameters. The meaning of the parameters is
illustrated in the figure next to the parameter fields.

Use thepeak widthfield to give the peak ROI width in full width half maximurhe Gaussian the FWHM
refers to is obtained from the resolution calibration.

Use theBaseline widthto give the upper and lower baseline ROI width in full width half maximum.

Use theBaseline distancdield to give the distance of the upper and lower blase ROI from the peak ROI
in full width half maximum.

Use thek-Alphafield to give thek» value.

The peak detection parameters in this tab can be overridden by-ppekific parameters.

6-16



User and Maintenance Manu:
Spartan Pacl

6-17



6.6.4 Changing the Nuclides in the Hypothesis Test

Rules file: C:\vasikka\analysis\rules.txt Choose...

Available nuclides: Nuclides in identification: Nuclide identification proper... .

Nuclide: |
H Peaks

En... Prob. Use LevelrRe...

)
« oo BIE o2 ERED o~ B oo v o B 3 <ot
Library fetch cutoff m r

Ok Save Save as... Cancel

Fig.6-23 Adding nuclides into the hypothesis test

To add or remove nuclides in the hypothesis test, useNhelides tab TheNuclides tabhas a list of
nuclides in the library and a list of nuclides in analysis.liEt of nuclides in analysis shows the nuclides for
which the hypothesis test is performed on.

To add a nuclide from the library into the hypothesis test, select a nuclide from the Available nuclides list
and press thé\dd button.

To remove a nuclidedm the hypothesis test, select the nuclide from the Nuclides in analysis list and press
the Removebutton.

Rules file: C:\vasikka\analysis\rules.txt Choose...

Available nuclides: Nuclides in identification: Nuclide identification proper... .

Nuclide |
. Add aks Fetch from DB
' l—l—l—l—l—
1173.3 [v] ‘L ‘1 15
1332.5 1
co-60 |

= oofflig o Elﬂ B Iee— I

Ok Save Save as... Cancel

Fig.6-24 Removing nuclides from the hgthesis test

To edit the properties of a nuclide in the hypothesis test, select the nuclide in the Nuclides in analysis list.
The properties of the nuclide will then be displayed in the Nuclide analysis properties panel.
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Usethe Nuclidefield to edit the name of the uclide. The name will be displayed in various views, including
the significance view and the report view. The name is also the identifier of the nuclide, so there should not
be two nuclides sharing the same name in the analysis.

Use thepeaks tableto edit the peak properties of the nuclide in the hypothesis test. The peaks table
enumerates the peaks looked for by the analysis. Each peak has the following properties:

Energy the nominal energy of the peak

Use When the Use property is selected, theak will be included in the analysis.

Emission probability This property is not used in analysis, but can guide in deciding whether the
peak should be even included.

Level The peak significance level that must be exceeded for the peak to be present.

Reaquired. Use this to specify that the line is a key line i.e. it must be found for the rule to be satisfied.

> >

>~ >\

Add to a custom peak into a nuclitg pressing thédlddCbutton. Use thettemovelbutton to remove the
peak selected in the peaks table. THgch ¥ N2 Y buBon ®ill fetch the peaks from the database. You
may give desired peak custom peak detection parameters by selecting the line and presstustibra
parameter<button. The custom parameters can be useful when the peak is a multiple orazegifiom x
rays. When giving custom parameters, you may also specify a comment that will be shown in the
identification details.

6.7 Analysis

The analysis devigeerforms ROl summation and uses this information to determine heightened count rate
levels in diferent regions of the spectrum. The analysis device also calculates the dose rate from the
spectrum by summing together the selected ROIs multiplied by their contribution coefficients.

6.7.1 Changing the Regions of Interest Monitored
&l Analysis settings for RP200_Gamma
Analysis file: C:\vasikka\analysis\LaBr38x38.txt Choose...

- oW

ROls in analysis: ROI analysis properties
New ROI identifier: &5

Remove

ROI energy range

ROI channel range: |

m Contributes to doserate

Causes an alarm Alarm level: S| cps

N Separate alarm levels:

Ok Save Save as... Cancel

Fig.6-25 Analysis settings dialog

Regions of interest (ROIs) are monitored by the analysis. Use the regions of interest tab to select which energy
intervals will be monitored.
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The ROIls included in analysis are given in the ROI list.
Use theWNew(button to create a new ROI.
Use the'Remove buttorfo remove the selected ROI from analysis.

To edit the properties of a ROI in analysis, select it fioenROI listThe properties of the ROI will then be
displayed in the ROI analysis profpes panel.

Use theROI identifier fieldto specify a name for the ROThe name will be displayed in various views,
including the significance view and the report view. The name is also the identifier of the ROI, so there should
not be two nuclides sharg the same name in the analysis.

Specify the energy range the ROI is comprised of usin§ttre energyand End energy field.

If the ROI contributes to the dose rate calculation, checkcthributes to the doseate checkbox, and use
the Coefficientfield to give the contribution coefficient.

If the ROI can cause an alarm, check@aeises an alarmaheckbox and use th&larm levelfield to give the
alarm level in counts per second.

o) Analysissetings for RP200 Neutron _ oEm

Analysis file: C:\vasikka\analysis\Neutron.txt Choose...

ROIs in analysis: ROI analysis properties

New ROI identifier:
Bl ROI energy range: keV to |ZENE|keV
ROI channel range: S50 to |AS:E|
® Contributes to doserate

®m Causes an alarm

Separate alarm levels:

SRCH mode: 5388 cps
MON1 mode: [(EER| cps
MON2 mode: (BB cps

Ok Save Save as... Cancel

Fig.6-26 Settingdifferent alarm levels foeach of the integration modes

If you want to give different alarm levels for each of the integration modes, usS&dparate alarm levels
checkbox. Then give the alarm levels in the text boxes below.

6-20



User and Maintenance Manu:
Spartan Pacl

6.8 GPS

The GPS device allowsetinclusion of positional datato measurements. The positional data will be saved
to the database with the rest of the measurement data. The GPS device connects to a hardware GPS device
and reads the position and quality information obtained.

6.8.1 Changing BS Settings

GPS settings — O El
b |

| Settings | Tools

(@]=IS Yo s\ W 127.0.0.1:1571 |
(@1> 0 -1a ;i ccationService)

GPS bhaud
bauds

GPS auer || seconds
Number of ]

Fig.6-27 GPS settings dialog

To view or change GPS settings, useWoeationService Settingbutton in the Advanced settingso open
up theGPS settingdialog. TheGPS Settingdialog can beised to view GPS position and quality information,
disconnect and reconnect the GPS, as well as search for Bluetooth GPS devices in the vicinity.

Use theGPS porfield to select which port the GPS is connected to. The gfortild refer to a serial port.

Use theBaud ratefield to set the speed at which the GPS is configured to connect at (consult your GPS
hardware manual).

Use theProtocol selectionto select the protocol your GPS uses to communicate (again, consult your GPS
hardware manual). Usually thtePS hardware use NMEA protocol.

. @ LINB A[a2AQ13a0 AiXyS  {WS MidtanOsSollawing dialbb@ dpehisi Q

Fig.6-28 Location service console dialog
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Pressind2/ 2 ybidtthrehllbws user to change th@PS threshold radius in meters.

Configuration

Fig.6-29 Changing GPS threshold radius

Fig.6-30 Tools tab in GPS settings dialog

Use theTools tabto search for Bluetooth connectable GPS. Press8barch for Bluetooth devic&€button
to begin the Bluetooth search. Once the search is complete, the found Bluetooth devices will be displayed in
the device table. Press thse selected deviddutton to take the selected device into use.

Use thelBave settingsdutton to save the GPS settings. They will then be applied automatically next time the
unit is started.
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7 Using theSpartan Pack/ith Remote Control Unit

TheSpartan Packffers the webservice software fothe Remote Contl Unit. Webservicesoftware can
be operatal viaweb-browser. Communication is created by usivig;FL

The Rmote control unit includes toutscreen and all operation can barried outby finger.

With the Remote Control Unitser can monitor the values of the radiation measurements, view the nuclide
identifications and alarms, view the spectrum data, do the long count measurements and display and
adjust the energy calibration state.

7.1 Main Sceen of theSpartan Packeb Service Software

The main window provides some common measuring views with numeric, graphic and spectrogram format.
Also the battery status, long count and gain adjustment functions are available in main screen.

i € 2 m 11:33PM

192.168.137.1:8080/nauta/m/

Total CPS: 289.7 cps ¥ 79%
Dose Rate: 0.10 pSv/h
Neutron Count: 0.0 cps

GPS (lat, lon): — —
=

15

Fig.7-1 Main Screen ofhe Spartan Packeb Service Software

1. Address of théSpartan PackVeb Service 9. Alarm HistoryTab

2. Total CPS Value 10. Acknowledge All Alarms Button
3. Dose Rate Value 11. Total CPS View

4. Neutron Detector CPS Value 12. Waterfall View

5. GPS Latitude and Longitude 13. Gain View

6. Battery Status 14. Settings tab

7. GPS Status

8. Alarms ab

Address of theSpartan Packveb-service:
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- Default Webservice address igitp://192.168.137.1:8080/nauta/m/
Total CP¥iew:

- ¢KS 3ANI LK RAA&LX I & Qaluedifiérs gammadayidinéutrdn)8eiettdrsS O 2 y R
AlarmsView:

- The alarms view displaythe alarms and nuclideletected within the last 80 minutes.
Ack all button:

- Acknowledges all active alarms.
History View:

- The history view displays all the acknowledged alarms
Battery Status:

- Battery status indicatethe Spartan Packomputer battery chargéevel in percent (@ 100%)
Long Count View:

- The long countview is wised to make a long measurement and save theasurement to the
database.
Settings Tab

- The Settings tals used taurn on/off alarm sound and vibration alariihe audio of theGeiger
Click can also be turned on / o8ettings tab also includes buttons for full screen mode and for
shutting down theuser interface and tablet computer.

Waterfall View:

- ¢KS 2| GSNFIff OASeg RAALIX Ll e&& | &gl GSNFFEf LI 20¢
Gain View:

- Thegain viewR A & Lihelstat€@adt the energy calibration for the gamma detector. It is also
possible to adjust the energy calibration peak if needed.

7.2 Waterfall View

The Waterfall view displaysa-6bl t f SR a gl G SNFFff¢& LX 20 2F aLISOINT o
the topmost line, with previous spectra on the following lines. The energy axis runs from left to right i.e. the
leftmost edge corresponds to the lowest energy on the spectra and the rightmost edge of the line
corresponds to the highest energy. The intensity dfiation is represented as colour.

It is possible to plot the sum of the spectra from interest area. Also it is possible to view the energy values
by pushing the waterfall.
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Tab.7-1 Viewing the energy values tife waterfall

Viewing the Energy Values of the atérfall

Action Description

1 Touch the waterfall with finger to
displaythe energy valuand view
different area energy values by
moving the finger

Tab.7-2 Drawing the sum of # spectra

Picture

Total CPS: 296.2 cps
Dose Rate: 0.12 pSv/h
Neutron Count: 0.2 cps
GPS (lat, lon):

History

Long count

|

Drawing the Sum of the [®ctra

Action Description

1 Push theSUMtool button

2 Select the area of interest for
dragging

3 When the area of interest is
selectedthe spectra and the
results of the identification of
nuclides are opened into a new
window

Picture

Total CPS Waterfall Gain Settings

@ Sum tool
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Tab.7-3 Viewing identification details

Viewing ldentification 2tails

Action Description Picture

1 Results of the identification of Total CPS: 227.2 cps
nuclidesare shownbelow the Dose Rate: 0.100 psv/n
SpeCtI’a Neutron Count: 0-0 cps Long count

The nuclide name and the nuclide [as

categay are shown on the title 1500
line. 1000

In the second line are shown the [
confidence level of nuclide 0 _ .
2000 3000

identification with the explanation. --E
Linear | Zoom

The followindines contain

; ; K-40 [NORM]

mfo_rmatl_qn a‘_bOUt the peak used Confidence 2 Small but clear peak

for identification. Characteristic line(s): 1460.8 keV present with
signf..2.26

Cdrmnds I

Cancel

Tab.7-4 Functions for viewing the spta

Functions for Viewng the $ectra

Action Description Picture

2000

1 The view of spectra can be
changed fronlinear presentation [
to logarithmicpresentation by 1000
pushing theLinearbutton. 500

0
1000 2000 3000

10000

1000

100

10
1

1000 2000 3000

e[ e
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Functions for Viewng the $ectra

Action Description Picture

2 The energy values of the spect [
can also be viewed by touching tt Rl
spectrum with finger 100

10
1
1000 2000 3000

Logarithmic m M

3 Spectra can be zoomed by pushi [
the Zoombutton and draggig the &S
area of interest 100
10
Note: After zooming, the origina 1 .
1000 2000 3000

spectra view can be restored k M-E
Zoom

pressing theResetbutton

1200 1400 1600 1800

Logarithmic @

Tab.7-5 Saving the spectra to theathbase

Saving the Spectra to theddabase

Location:

Comments:

Action Description Picture
1 Spectra can be saved to the Street; ]
Spartan PadRa R 0 0 a4 Rl ]
pressing theSavebutton State: |
Zip: |
In order to save the operation, all [ T
available information has tbe Floor: ]
filled into the fields. Room: T
|

B Background measurement

B Control measurement
Background: Test bg
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Saving the Spectra to theddabase

Action Description Picture

2 Spectra can alsle downloaded
into a LML file.

Note: The operating system of the
Remote Control Unit may require
permission from the user to save [ 1000 2000 3000

files into its memory Download L. [T Y [

. Allow Chrome to
access photos, media,
and files on your
device?

DENY  ALLOW
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7.3 Gain Adjustment

The Gairtab displays the state of the energy calibration for the gamma detector. The gain adjustment
enablesthe adjusiment ofthe energy calibration peak if needed. The peak itself is plotted in this view and
should always be present in this plot. Téw@rectplace of the enggy peak is marked by red line.

The energy peak is correct if the highest point of the patdto the red line. If the pealk not shown in
this view or pealof highest point does not hit to the red line,dlgain adjustment must be done.

Note: TheSpartan Pacllo the automatic energy calibration adjustment online in MON1 médeasuring
time is 40 seconddf the energy calibration peak differs too much to the set point, the automatic
adjustment cannot be done.

The energy calibration peak can be adjusted by changing the value of the gain. Gain value can be increased
and decreased by pushing therow buttons. Gain value can saved by puslt8agebutton. If the energy
calibration peak must be moved to the right the gain value has to be decreased. If the peak must be moved
to the left the gain value has to be increased.

Note: Energy calibration @k measurement time is 40 seconds. After the gain adjustment wait for
approximately 40 seconds that the new measurement appears to the gain measurement display.

278.5 cps
0.11 pSw/h
Neutron Count: 0.2 cps

1400 1450 1500 1550

Fig.7-2 Gain adjustment
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7.4 Long Count View
The long counviewisused to make a long measurement and save the measurement to the database.

Tab.7-6 Making a long count measurement

Making aLong Count Measurement

Action Description Picture

1 Start themeasuement by pushing LEEIEE RV IR TS
the Long Counbutton from the DoseRate:  0.113 pswh
main viewand then push the Start [REEIEEEES 0.0 cps
button

2 The spectrunwill becollected as
well as thelive time and acquisitior
time

3 It is possible to filto the
information fields while théong
count is working

4 Long countan be stopped by
pushingStopbutton

s e oo

5 When the long count is finishethe

spectra and the results of the

identification of nuclidesvill be et it 000 eps [y—

displayed
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Results of the identification of nuclides will be showalow the spectraThe nuclide name and the nuclide
category are shown on the titline. The confidence level of nuclide identification with the explanation is
shown in the second lind@ he following lines contain information about the peak used for idieation.

O 172.16.0.130 o

216.0 cps ¥87%
0.085 psv/h

Long count

1000 2000 3000

K-40 [NORM]

Confidence 1 Small peak
teristic line(s): 1460.8 keV present with

Street:

Start | Stop | Save | Cancel

Fig.7-3 Viewing Identification Details

The view of spectra can be changed from linear presentation to logarithmic presentation by pushing the
Linearbutton.

Tab.7-7 Functions for viewing thepgctra

Functions for Viewing the Specta

Action Description Picture

2000

1 The view of spectra can be
changed fronfinear presentation |l
to logarithmicpresentation by 1000
pushing theLinearbutton 500

0
1000 2000 3000

10000
1000
100

10
1

1000 2000 3000

Logarithmic m
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Functions for Viewing the Specta

Action Description Picture

2 Theenergy values of the spectra  [Raa
can also be viewed by touching th JRb
spectrum with finger 100
10
1
1000 2000 3000

e[ e

3 Spectra can be zoomed by pushi [k
the Zoombutton and dragging the e

area of interest 100
10
Note: After zooming, the original !

1000 2000 3000

spectra view can be restored by -
Logarithmic @E

pressing theRet button

1200 1400 1600 1800

Spectra can be saved to tipartan Padka R (| 0 & S SavéutthdNbaid@riosave thek S
operation, all available information has to filled into the fields.

Street:
Town:
State:

Zip:

Country:
Floor:

Room;
Location:

Comments: Background-26.5

Background measurement
8 Control measurement
Background:

!
Start | Stop | Save | Cancel

Fig.7-4 Savinghe spectra to the d&abase
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Tab.7-8 Reviewing the lmg cownt via link

Reviewing the Long Count via Link

Action Description Picture

1 When the long count is stopped  [rSeile 2 mmyy ke N o P
the long count measurement link = [SESEN O N0 L* 4 RTE/
GaSl adz2NBYS y i ¢ (B Neutron Count: 0.0 cps
Long Count view.

Long count

Measurement 1

Measurement 2
2 The measurement spectraicde

viewed and saved by pressitige
Measurementlink.

Start | Stop | Save | Cancel

3 The spectra will opemto anew TotalcPs:  227.2 cps Y77 %
window. It is possible to zoom in  HrER=r 0.100 psv/h
the spectra, \8w the energy values [Eeree IR LT
and save thespectra to the
database.

Long count

2000 3000

K-40 [NORM]

Confidence 2 Small but clear peak

stic line(s): 1460.8 keV present with

m Cancel
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7.5 Viewing the Alarms and the Alarm Histamy Remote Control Unit

Tab.7-9 Viewing the Alarms anthhe Alarm history on Remote Control Unit

Viewing the Alarms and the Alarm History

Action Description Picture
1 When an alarm is triggered the ba
in the main screen of the Remote 1921681371 m
Control Unit will turn recand o~ .
alarm (nuclide) type will be Neutron Count: 0.0 cps

displayed in the Alarms view Pl T8 S

Histary

Lo L [ [

15

2 By clicking the alarm name, a NUCLIDE Cs-137
dialog with more detailed
information will open

Groups

SRCH 13:51:34-13:52:02 MONT 13:57:22-13:54:02

SRCH 13:52:30-13:52:38 SRCH 13:52:58-13:53:06

SRCH 13:53:54-13:54:02

Alarm information

Identification

Muclide: Cs-137, Industrial usage nuclide

Confi Unequ peak

The presence of Am- b-214 was excluded
Spectrum

500 1000 50 2500
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Viewing the Alarms and the Alarm History

Action Description Picture

3 All acknowledged alarms are e 011w
displayed in the history vieand Neutron Count: 0.2 cps
.. . . GPS (lat, lon): — — Long count
their information can be viewed

here
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8 Using theSpartan Pack Solo

TheSpartan Pack Soisanadd-on device that offers spectrometriadiation urce locating foSpartan
Pack

TheSpartan Pack Sotman befully operated vighe Spartan Packoftware from the tabletcomputer and
the mobile phone.

Note: Make sure theéSpartan Packackpack is in upright position betooperating with theSpartan Pack
Sola

8.1 Direction Tab of th&partan PacBoftware

Tab.8-1 Direction tab of theSpartan Packoftware

Direction Tab of theSpartan PaclSotware

Action Description Picture

Note: Before startinghe radiation source LABR-38X38-A10589 LABR-38X38-A10589
locating make suréhat the radiation level
. .. SRCH: Sv/h
has grow highenough Radiation levehas 0.46¢
to be at least two timeshe background MON1:0.08 uSv/h MON1:0.503 pSv/h
NFRAFGA2y Qa [/t { 2N RUNZRXEIINE MON2: 0.363 uSv/h
Dead time: 0.0 % Dead time: 0.0 %

SRCH: 0.08 pSv/h

1 Click orirectionQ G | © > s
2 Startup the Spartan Pack Solo “

RSOAGGBIMQ & dl (1 2 Y
Wocatio @ o6

Graph P g i i igni Directi ; History Settings | A
3 The spectruntollection and

calculation of the radiation source
direction begins

4 The  measurement  algorithr
process is shown in a white circle
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Direction Tab of theSpartan PaclSotware

Action Description Picture

5 It ispossible to view different
algorithm modes (USER, SRCH,

MON1, MONZ2) during the { )
measurement algorithm process k ’
clicking the middle button under \‘.',

the white circle A e S
mee
It is also possible to change tt
Ff32NRGKY whL |
to ROI areas or dose ralgy clicking
the left button under the white
circle

Graph Spectrogram |Identification Significance | Direction History Settings

6 TheSpartan Packoftware History ' Settings
presents the compass direction ar
the cone, for pointing the direction

of the source

Graph Spectrogram | Identification| Significance | Direction

7 Relativeview of direction
information can be changed to
compasgepresentationby pushing
the W w Dittén

8 When mUItipIeradiation sources Graph | Spectrogram |Identlfication| Significance | Direction History
are deteced, they are shownin
different colours

Settings

9 Stop the radiation source locatc
deviceby pressing thé8topQ 0 d:

Note: The settings of the compas
can only be specified in th
W[ 2 O lonigndlil®phone

8.2 Location Tab of th&partan Packeb Service Software
Tab.8-2 Location tab of the&Spartan PacWeb Service Software
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Location Tab of th&Spartan PackVeb Service Software

Action Description Picture

Note: Before startinghe radiation source locating make sutet the radiation level has growhigh
enough Radiation levehas to be at least two timethe 6  O1 ANR dzy R NI RA | (A 2

1  Pressthel[ 2 Oltab A 2 Yy Q - 3790
! 0.476 yswh

2 Startup theSpartan Pack Sotfevice by pressin jelemdl SR re s
0 KSart@ 6 dzi G ﬂ_gﬁatid\rﬂ i IKS P Dose Rate: D.110|.l8v/h

Neutron Count: 00 cps Long count

3 Specify compass for use:

Alarms within the last 80 mins
1 Pressd| & S / DoftaditoduseQ m
LIK2y SQa O2YLJ aa
1 Inorder to use an external compass,
specify the compass value in the
Wa | ydzi f (figldandpkeysd O

Ack All

Yl ydz f Q
1 Pressys 2 )f 2 {1buttohdd (34 thet Mol R R
device without compass. Phone compass: 9°

NOteY U.SéFCOI'ﬁpaﬁ é 7\ f f 6 S é [l Remember to calibrate!
adz2NB GKS OSff LK2ySQ PENLTEud
do this, rotate the phone in the air in figure

eightpattern.

4 TheSpartan Packoftware presents the compas
direction and the cone pointing to the directic
of the source

5 Relative view of direction informatiorcan be
changedto compass representation by pushit
the W w Dittén
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Location Tab of th&Spartan PackVeb Service Software

Action Description Picture

6 Stop theradiation source locatodeviceby Total CPS: 388.3 cps
pressing the8topQ o6 dzi G 2 Y DoseRate:  0.541 psw/h

Neutron Count: 0.0 cps Long count

Note: If the Spartan Packis a part of the
9 y @ A& é N\E é y hm\y\ E le:é.l:é Alarms within the last 80 mins

stops sending the radiation source locat m Ack Al
information for the Operix software.

Total CPS Waterfall Gain Settings Location

ATE 73.5° (73.5%)
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9 Maintenance

Spartan Packas been designed to be rugged and reliable, and has only a small number of maintenance
actions that can begrformed at the Operator level.

Normal Operator maintenancections are:

A Inserting/Removing the SIM Card or the microSD Memory Card of the Tablet Computer
A Replacement of the Battery of the Tablet Computer

A Calibration Check

A Cleaning the device

CAUTION

The device must be turned off during maintenance work untélssrwise indicated.

Maintenance may ONLY be performed by the technicians trainai®yohnson Instruments
Maintenance performed without training BB Johnson Instrumentsill void the warranty. Detailed
instructions to perform maintenance are providadtraining. Supplies to perform maintenance are
available fromWB Johnson InstrumentSupplies to perform maintenance are available f\B
Johnson Instruments
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9.1 Inserting / Removing the SIM card or the microSD Memory Card of the Tablet Computer
Tab.9-1 Preliminary information for replacindgné SIM card / microSD memory card

PRELIMINARY INFORMATION

RequiredSpare Parts

None

Required Tools:

None

Preliminary Tasks:
Disconnect the device from iower source

Decontaminate the device if it has been exposed to hazardous material. See chpter
Decontaminatiorfor decontamination instructions

Final Tasks:
Connect the device back to its power source

Dispose properly of all waste

Warnings and Precautions:

Perform the task in an E§iDotected environmen A
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Tab.9-2 Removing the SIM cafdnicroSD memory card

DISASSEMBLY

Action Description Picture

1

Shutdown theSpartan
Pack

Open the fastening strap:
of the computer pocket

Take thecomputer out
from the pocket
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