kromek™

detect image identify

RayMon10™User Guide






Contents Page

Section 1: Unpacking and charging 4
Section 2: Device navigation 5
Section 3: Power up and shutting down 6
Section 4: Energy calibration 8
Section 5: Stored background spectrum 12
Section 6: Dose setup and CPS alarm 14
Section 7: Search mode 16
Section 8: Measurement setup 20
Section 9: Making a measurement 24
Section 10: Loading a saved measurement 28
Section 11: Radionuclide ID 30
Section 12: Spectral analysis for advanced users 32
Section 13: Analysis setup 35
Section 14: User defined categories and nuclides 37
Section 15: Software upgrade 41
Section 16 PIN code locking 42
Section 17: Exporting data (ReachBack communications) 46
Section 18: Manual data export 47
Section 19: Troubleshooting 50
Appendix 1: Radionuclides in the library 51

Contact information — back cover

The screen shots in this manual are based on a system with the International
English language option. Spellings of certain words may vary with other
language options.

The Kromek logo, RayMon10, RadBar, MultiSpect and MultiSpect Analysis are registered
trademarks of Kromek Limited.

The information in this manual describes the product at the time of going to press and is
subject to change without notice. Kromek frequently releases new software and hardware
revisions and this manual may differ slightly from what is seen.

© 2014 Kromek Limited. All rights reserved.

Windows is a registered trademark of Microsoft Corporation in the US and other countries.



Section 1: Unpacking and Charging

1) Remove from packaging.

2) Select the appropriate outlet adapter for your
AC wall outlet.

3) Connect the adapter to the charger.

4) Plug the charger into the wall outlet.

5) Plug the barrel end of the charger into the
power port on the bottom of the RayMon10.

6) Charge battery fully until the battery LED is
green before operating the unit.

This will take approx. 4.5 hours.
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Section 2: Device Navigation

Front View Numeric Data Keypad

Expansion Cap
Notification LED Battery LED
Application Application
Soft Key * Soft Key *
Start * oK*
Tab * Backspace *
Shift Key * Today *
Power Enter *
Number pad and * Denotes

navigation keys assignable keys

The “Stylus Pen”, located on the underside of the
RayMon™ should be used when working with the
touch screen display.

The RayMon™ can be navigated by tapping the on-screen buttons using the stylus.

Options provided on the bottom green bar of the screen can be selected either by
tapping them on-screen or with the ‘application soft keys’ on the keyboard. This is
useful if operating the device whilst wearing gloves

On-screen graphs:

= zoom by double tapping with the stylus.

= drag from side to change the viewed region on a zoomed graph.

= asingle tap with the stylus will position the curser.

= zoom out by holding the stylus stationary on the graph for 1s or more and then
release.



Section 3: Power Up and Shutting Down

1) Press the green “Power” button.

Pressing the “Power” button briefly once will turn
the screen on or off.

Pressing and holding for two seconds will dim
the screen if it was at full brightness. This will
also restore it to full brightness if it was already
dimmed.

2) The initialisation process will begin.

Once the initialisation process is complete, if no
calibration data or stored background spectrum
is present the user will be forced to complete
the missing information.

If no device serial number is stored in the
software the user will be asked to enter this
information. The serial number can be found on
the underside of the unit.

3) After initialisation the ‘Dose’ screen is
displayed showing the live dose rate in either
uSv/h or mrem/h and the counts per second
(CPS).

The RayMon™ can be navigated by tapping the
on-screen buttons using the stylus.

Options provided on the bottom green bar of the
screen can be selected either by tapping them
on-screen or with the ‘application soft keys’ on
the keyboard.

RayMon

Loading Hardware...

Dose

To take 2 measuremant press Massurement”

Integration : 10 Seconds
Update : 1 Seconds
Version : 12.0.40.89

Mode @ Unlocked
Search | I Reports ] | Setup

GR1 Detector Power = AC




4) To turn the device off, press and hold the
green power button for five seconds to bring up
the ‘Power Menu’ and press ‘Shutdown’.

The device can be put in a sleep mode by
briefly pressing the green power button. It can
then quickly be awakened by another brief
press of the green button.

7% | Power Menu i T d¢ ok

Clean Screen

Align Screen

Shutdown

| |
| |
[ Replace Battery/stM |
| |
| Reset |

Select an option either by
tapping or by moving the
highlight with the navigation
arrows and pressing enter.




Section 4: Energy Calibration

The calibration screen can be accessed from the front “Dose” screen by pressing
“Setup” to access the “Dose Setup” screen and then by pressing “Calibrate”.

Two calibration methods are provided. “Auto calibration” requires a Cs-137 source
and automatically finds the centroid of two lines to provide a calibration.
Alternatively, a “manual” calibration can be performed using any available gamma
ray sources.

Calibration Auto Calibration
Calibrate Raymon agairst 3 known enengy source
[ Manual | || Automatic 1) Point the probe at a Cs-137 calibration
el ol | source and press the ‘Automatic’ button.

Pressing ‘Automatic’ will clear all the existing
points from the previous calibration.

Calibrated Values:

Energy per channel: 0.000 keV/ch
Energy offset: 0.000 keV
R? of calibration fit: 0.000

Auto Calibration 2) After the acquisition has completed the
- : operator will be given the option to use the

256 |kev .
calibrated values.

etector at a CS-137 (<

M kerCh c

— Press “ok” to apply the new calibration.
Do you want to save this
calibration?
T Mw.\‘_)li
1024 2046



Manual Calibration

Calibrations are generally performed with sealed
sources such as:

Source Gamma-ray energy
#Am 60 keV
Ycs 662 keV

Other sources can be used or added if
available. However, a minimum of two gamma
rays must be used for an adequate calibration.

3) Place the source in front of the detector and
press “Manual”.

4) Once sufficient data has been collected,
press “Stop” to finish the acquisition and
continue.

Note that the horizontal axis of the spectrum is
in detector channel number.

5) The “Energy Selection” screen will be
displayed.

Move the cursor to the known peak position.

A single tap with the stylus will position the
cursor. To drag the cursor, not the graph, hold

the stylus stationary on the graph for 1s or more
then move the cursor.

Calibration
Calbrate Faymon agairst 8 known enengy source
| Manual " Repeat " Automatic
charal | treegy | ot |

60 &0 e
880 62 e

Calibrated Values:

Energy per channel: 0.710 keV/ch
Energy offset: 37,415 keV
R2 of calibration fit: 1.000

I |[_oeen ||

Detector Power = 96%

Calibrating

Wait to collect data, Press “Stop' to select a calibration point

B

Energy Selection

Select the pesk on the dhart and, Press YAssign’ to continus

]

Counts: 0
Channel: 2509

Assign




Energy Selection

Select the pesk on the dhart and, Press YAssign’ to continus

Assign

Energy Selection

Select the pesk on the dhart and, Press YAssign’ to continus

Assign

Energy Selection

Select the pesk on the dhart and, Press YAssign’ to continus

Channel :

@ |

Assign

6) Use the + and — buttons to zoom in/out on
the peak of interest. The peak can be centred
on the screen by dragging with the stylus to the
right or left.

Zooming in can also be achieved by double
tapping the graph.

Zooming out by holding the stylus stationary on
the graph for 1s or more and then releasing.

The peak can also be moved by using a fast
swipe with the stylus on the graph.

7) Place the green cursor line on the centroid of
the peak relating to the source and press
“Assign”.

8) The channel number for the cursor position
will be displayed. If this is in the correct place
select "OK". If not, adjust the value until the
centroid is found.

10



9) Enter the corresponding energy of the peak
in keV, then press “OK”.

10) The “Calibration” screen will be displayed.

The ‘Repeat’ button allows multiple peaks from
the same measurement to be used, or steps 6
to 12 can be repeated for a second source.

A straight line is fitted through the calibration
points and the calibrated values used in the
device are displayed in the lower box. The R?
value measures the quality of the fit and should
be close to 1 for a good calibration.

To remove any calibration values select them in
the list and press the delete button.

11) Pressing “Graph” displays a graph of the
calibration points and the straight line fit. This
graph is useful for identifying errors in the
calibration points.

Pressing back returns to the calibration screen.
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Energy Selection

Select the pesk on the dhart and, Press 'Assign’ to continus

xS

Assign

Calibration

Calibrate Faymon against 3 known enengy soure
| Manual ” Repeat ” Automatic
Charnal |Emw IQ‘DCM |

&0 &0 Yes
550 662 Yes

Calibrated Values:

Energy per channel: 0.710 keV/ch
Energy offset: 37.415 keV
R2 of calibration fit: 1.000

I | Geen ||

Calibration Graph

Plot of points used in the calbration

Energy (keV)
662

kxil

0 450 BB0
Channel




Section 5: Stored background

The device uses a stored background spectrum as a reference in some
algorithms.The spectrum can be accessed from the front “Dose” screen by pressing
“Setup” to access the “Dose Setup” screen and then by pressing “Background”.

Whenever the background spectrum is being used by the device the user is given
the option to update the spectrum.

Background 1) The measure time can be adjusted if
Take a background radiation measurement with RayMon des'red
Press “Start” at the bottom of the screen to
begin collecting
0 keV 0 ke 0 ke
Measure Time Age :
[60 | seconds [Unknown |
Accept S Start
Measurmg Background 2) While the background is being measured the
At collet gz, Pross S s et green bar at the bottom shows the progress.
To conclude the measurement early press
‘stop’.
‘Abort’ will abandon the measurement.
-1 ke 1513 ke¥ 3025 keV
Abort s Stop

12



Measuring Background

Wait to collect data, Press 'Stop’ to complate immadiatey

Acquiring :

E:rement Successful

Do you want to save this
background?

L1 |

-1 keV 1513 keV 3025 keV

cps

Abort = Stop

3) After the background has been acquired
press ‘OK’ to accept the background.

After pressing “Accept” the “Dose” screen will be
displayed.

13



Section 6: Dose Setup and CPS Alarm

Dose

To take 2 messurement press Messurement’

Integration : 10 Seconds
Update : 1 Seconds
Version : 12.0.40.89

Mode @ Unlocked

Search | I Reports ] | Setup

Dose Setup

Eniter the dose SetLp parameties

Integration Time :

F—

Update Time :

Integration Time :
o |

Bl ok [ e |

| Lock | I Background

| Calibrate |

Options

Dose Setup

Eniter the dose SetLp parameties

Integration Time :

Co——

Update Time :

| Lock | I Background

| Calibrate |

1) Press “Setup”.

2) Enter the required “Integration Time” then
press “OK”. The default value is 60 seconds.

3) Enter the required “Update Time” and press
“OK”. The default value is 10 seconds.

Press “Back”.

14



4) Enter the required Counts Per Second (CPS)
alarm. The default value is 30,000.

5) When the count rate exceeds the alarm value
the background will turn red.

A log file of alarms is also written to the device.
Please see the section on exporting data
manually for how to access the log files

6) The units used by the RayMonlO can be
configurated between Sl (dose in pSv/h) or US
Standard (dose in mrem/h) using the drop down
box.

15

Dose Setup

Enter the dose selup parameters

Integration Time :

C—

Update Time :

Enter CPS Alarm Level

| tock | Backoround || Calibrate |

Back = Options

CPS Alarm

=] Measurement

Dose Setup

Enter the dose selup parameters

Integration Time :

C—

Units :

SI
US Standard

| ok | Backoround || Calibrate |

GPE
Back = Options




Section 7: Search Mode

Dose 1) From the front ‘Dose’ screen press “Search”.

To take 8 mess.rement press MassLrement’

Integration : 10 Seconds
Update : 1 Seconds
Version : 12.0.40.89

Mode : Unlocked
| Search || Reports || Setup |
Search 2) Search mode works by comparing the

measured total counts from the detector in a fast
response channel (red line) to a background
level (blue line).

Setup
Search If the measured counts exceed the background
Sething o arodoxtive source level by a significant amount, the user is alerted
searching : [ASHFANCHNN cos to the presence of a radiation source by the
count rate box becoming red and the graph
J\ being given a red shading.
/
-
30 Sec 15 Sec 0 Sec
Setup

16



3) Pressing ‘setup’ allows the search mode to
be configured.

Fast Integration Time

This determines the integration time of the fast
channel. By default this is 1 second.

Confidence Limit

This is the level above the background that
results in the alarm being triggered. By default
this is 99.999% which equates to less than 1
false alarm every 10 hours meeting the ANSI
N42.48 standard.

Audible Alarm

Check this box to have an alarm sounded when
a radiation source is detected.

4) If the background is set to ‘Auto-track’ in the
setup, a slow rolling average of the counts is
maintained.

The background integration time should be long
compared to the fast integration time.

By default this is set at 60 seconds. It is not
recommended to use values below 20 seconds

5) Note that when using an auto-tracked
background the background counts are affected
by the counts in the fast channel.

It may take time for the background to return to
a realistic level after finding a source.

Longer background integration times are less
susceptible to a short increase in count rate,
although once they have been affected they
take longer to return.

17

Search Setup

Enter the search selup parameters

Fast Integration Time :

C—

Confidence Limit :

99.999 v

Backgro

Auto-track

Integration Time :

E——
SO

Background is 18 Hours old.

Audible Alarm

Search

Spanching for a radioactive souroe

0.9

Searching : cps

30 Sec 15 Sec 05ec

Search

Spanching for a radioactive souroe




Search Setup

Enter th: search setLp paramebirs

Fast Integration Time :

FE—

Confidence Limit :

99.999 v

Back

Audible Alarm

[]/Auto-track!
Integration Time :

[T Josonts
6 e

Background is 18 Hours old.

Background

Tabe & background radiation messurement with RayMon

11 I

G ke 2111 ke¥ 4213 keV
Measure Time Age :
[60 | seconds [18 Hours |

Accept

Measuring Background

Wait to collect data, Press ‘Stop” to complete iImmediately

Aequinng : s
.

1 keV 1513 keV

3025 keV

6) The alternative to an auto-tracked
background is to record the background then
use it as a constant reference level. Remove the
tick from the auto-track check box.

The fixed background level in counts per second
(cps) is displayed, along with how long ago the
background was recorded. Press ‘update’ to
record a new background level.

7) The existing background spectrum will be
displayed.

The “measure time” can be adjusted to set the
duration of the acquisition.

By default this is set to 60s.

Press ‘Start’ on the green bar to start a new
acquisition.

8) While the background is being measured the
green bar at the bottom shows the progress.

To conclude the measurement early press
‘stop’.

‘Abort’ will abandon the measurement.

18



9) After the background has been acquired
press ‘OK’ to accept the background

10) Press ‘Accept’ to return to the dynamic
search screen.

11) Press ‘back’ to return back to the Search.

19

Measuring Background

Wait to collect data, Press 'Stop’ to complete immediately

Acquiring :

Eﬂmnt Successful

Do you want to save this
background?

cps

1 |
1k ! 1513 keV 3025 keV
Ho @

Abort = Stop

Background

Take & background radiation messurement with Bayhon

|
1k ! 1513 ke 3025 keV

Measure Time Age
Ho !
Accept = Start

Search Setup

Enter the search sehup parameters

Fast Integration Time :

C—

Confidence Limit :

[[] Audible Alarm
Background
[[J/Auto-track
Integration Time :

E—
s

Background is 69 Secs old.

Det




Section 8: Measurement Setup

Dose 1) Press “Measurement”.

To take a messurement press Measrement’

Integration : 10 Seconds
Update : 1 Seconds
Version : 12.0.40.89

Mode @ Unlocked

Measurement 2) Press “Setup”.

Tio begin @ messLrement press Start’

Ready

Actual Time : 60 Seconds
Repeat : Once

Back = Start
Measurement Setup 3) the Measurement Setup screen will be
[ e displayed with the settings arranged on three
jeasure alysis )
Measure Time : tabs-
(120 ]seconcs

Note that the RadBar and Identify tabs are only

Sf:: Time available if the associated checkboxes are
i Ve .

[Jradaron [ Jrimes ticked on the measure tab.

D Identify On

20



4) Enter the required measurement time in
seconds then press “OK”. If a measure time of
Os is entered the measurement will continue
indefinitely until the user presses either ‘Finish’
or ‘Abort’.

The measurement time refers to real time unless
live time is enabled by selecting the check box.

Real time is the total time of the measurement.
Live time is the length of time that the pulse
processing hardware has actually been active
and able to detect pulses during the data
acquisition. Therefore, live time is the real time
reduced by the total time that the hardware has
been inactive as a result of pulse processing
activities.

5) The “RadBar On” check box determines
whether a RadBar is available during and after a
measurement.

A RadBar shows the dose contribution from the
incident gamma rays as coloured bins on an
energy scale. It allows the dose contribution
from different radionuclides to be identified.

6) The scaling of the RadBar can be configured
by selecting one of the options in the RadBar tab:

e “To Max” adjusts the scale so the highest
value in any bin is at the top of the scale

e “Fixed " applies a constant scale,
configurable in dose units of uSv/hour or
mrem/hour

e ‘“Total” rescales the whole RadBar to the
total dose rate

The colours used for “To Max” and “Fixed”
scaling can be configured by selecting the colour
box and choosing a colour and then entering the
level where this colour should be used.
Intermediate data points are represented by an
interpolated colour.

21

Measurement Setup

Eriter i messrement setup parameters

Measure | Analysis | I

Measure Time :

120 Jseconds

Analysis

Measurement Setup

Eniter thi: massrément selp parametrs
Measure | Analysis | RadBar |

Measure Time :

120 Jseconds

[] use Live Time
I:l Auto Save
[w] RadBar On|

E—

D Identify On

Minimum Measure Time : 120 Seconds

Analysis

Measurement Setup

Eniter thi: massrément selp parametrs
|Measure | Analysis| RadBar |~

RadBar Scaling—  RadBar Colours :

(O To Max - El pSv/h
@ fired [ 1E_Jwsm
QO Total [ pSv/h

Analysis



Measurement Setup

Erter the messrement setup parameters

Measure | Analysis | RadBar |

Critical Lirnat :

Confidence Limit :
[os 7]

Analysis

Measurement Setup

Erter the messrement setup parameters

Measure | Analysis | RadBar |

Critical Lirnat : Confidence Limit :
99.9 -

Peak ROI Width :

95.45 hd

Analysis

Measurement Setup

Ener the measurement Setup parameters.
Measure| Analysis | RadBar]|
Critical Lirnat : Confidence Limit :
[99.9 ~] o5 -

Peak ROI Width : LLD :

Analysis

7) The critical limit parameter is used to adjust
the sensitivity with which peaks are detected
when analysing the spectrum. Click on the
critical limit box to change the value. The default
value for this is 99.9%.

8) The Confidence Limit parameter is used
when calculating the upper and lower bounds
for net counts in a peak region. This confidence
with which these values are calculated can be
adjusted by clicking in the Confidence Limit box
and altering the value. The default value is 95%.

9) The ROI width factor determines the width of
the peak region used for analysis calculations.
Reducing this percentage makes the peak
region narrower and will affect the values shown
in the results table, e.g. net counts. To change
this value click the “ROI width factor” box and
select a different value. The default value for
this parameter is 95.45%.

22



10) The Lower Level Discriminator (LLD) value
cannot be altered. It is the threshold below
which the detector’s electronics cannot register
a signal and is determined by the firmware on
the detector.

11) If “Auto Save” is ticked each measurement
will automatically be saved and identified by the
date and time of the measurement.

If “Auto Repeat” is enabled the measurement
will be saved and the RayMon will then
immediately  begin acquiring a new
measurement. This is performed a set number
of times. If 0 is entered in the repeat number
box the repetitions continue indefinitely until the
user presses either “Finish” or “Abort”.

Press the “Back” button to return to the
“Measurement” Screen.

12) When ‘Identify On’ is checked automated
radionuclide ID is available after a measurement
has been completed.
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Measurement Setup

Eriter i messrement setup parameters

Measure| Analysis | RadBar | Ider

Critical Limit : Confidence Limit :
[99.9 ~] o5 -
Peak ROI Width : LLD :

[95.45 ~| [30 | kev

Analysis

Measurement Setup
Erter the messrement setup parameters
Measure | Analysis | RadBar ||~

Measure Time :

120 Jseconds

[] use Live Time
[W]Auto Save  [#]/Auto Repeat]

Mradearon  [10[rimes

D Identify On

Minimum Measure Time : 120 Seconds

Analysis

Measurement Setup
Ener the measurement Setup parameters.
Measure | Analysis | RadBar | Ider

Measure Time :

Seconds

[] use Live Time

[¥] Auto Save Auto Repeat
[radesron  [10 Jrimes

Identify On

Minimum Measure Time : 120 Seconds

Analysis




Section 9: Making a Measurement

Dose

To take 8 mess.rement press MassLrement’

Integration : 60 Seconds
Update : 5 Seconds
Version : 1202561

Measurement

Tio begin @ messLrement press Start’

Ready

Actual Time : 60 Seconds
Repeat : Once

Measuring

Wait 0 collect dsta or Press Firish to cortinue

Real:40s  Live: 40s El

Counts: 1
1164 key

eV 1540 keV 3080 keV

1) Press “Measurement”.

2) The “Measurement” screen will be displayed.

Press “Start” to begin collecting data.

3) The data collection will continue until the
preset time (either real or live as selected) is
reached. Both the real and live time counters
are displayed and a progress bar is shown at
the bottom of the screen.

The measurement may be concluded before this
by pressing “Finish”.

To abandon a measurement without saving,
press “Abort”.

24



4) The “Results” screen will be displayed.

Pressing “Resume” allows further data to be
collected and added to the spectrum.

Blue lines on the graph show the positions of
emission lines from the analysis. See sections 9
and 10 for the analysis functions.

5) The + and — buttons can be used to zoom
in/out on the peak of interest.

Zooming in can also be achieved by double
tapping the graph.

Zooming out by holding the stylus stationary on
the graph for 1s or more and then releasing.

The peak can also be moved by using a fast
swipe with the stylus on the graph.

6) The green cursor can be used to measure
the counts in a specific channel. Use the stylus
to move the cursor position.

A single tap with the stylus will position the
cursor. To drag the cursor, not the graph, hold
the stylus stationary on the graph for 1s or more
then move the cursor.

25

Results

Analyse or Save your messLrement

-]
Live : 12 secs

T 1513 keV 3028 keV
Resume || Save || RadBar

Analyse

Results

Aralyss o Savi your messLrement

Results

Aralyss o Savi your messLrement




Results

Analyse of Save yOUr Mmessrement

B

Complete...

100%

OkeV

T45keV

1450ke

Hloopseh [ |sopsvh [l =100p5vh

[ Resume ||

Save

| Spectum |

Analyse

Results

Analyse of Save yOUr Mmessrement

ke

1513 keV

3028 keV

Resume ||

Save

|| RadBar

Analyse

7) If RadBar has been enabled in the
measurement settings, pressing the ‘RadBar’
button will display the RadBar of the
measurement and the total dose rate measured.
The RadBar can be zoomed and scrolled in the
same way as the graphs. To return to the
spectrum press the ‘Spectrum’ button.

The displayed dose units of pSv/h or mrem/h
can be configured from the ‘Dose Setup’ screen.

8) Press “Save” to save the results.
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9) The “Save Report” screen will be displayed.

From this screen, the user can add text, record
location, and take a picture (if these features are
available on the handset).

Reports are identified by their time and date
stamp, any text is simply an additional
description.

Please note: Updating the text will change
the original report and not save a new copy.

The results can be emailed as a pdf report
which contains all the raw data files as
attachments within the pdf. This functionality
requires the Windows Mobile “Messaging” app
to be setup with a valid email account. This can
be accessed after exiting the RayMon app by
pressing the OK button on the keypad from the
Windows start menu.

When a report is saved all settings, including
Analysis Setup settings, are saved with the
report. Therefore, changes to Analysis Setup
options are not shared between different
reports.

27

Save Report
Enter report. detalls and press 'O

Date : 5/22/13 Time : 11:32:37

Location : No GPS Signal




Section 10: Loading a Saved Measurement

Measurement

To begin a massLrement press Start’

Ready

Actual Time : 60 Seconds
Repeat : Once

Report Selection

Saloct areport from the list

1) From the front ‘Dose’ screen choose
“Measurement” — “Load”

2) Measurements are sorted by date and time.
Select the date of the measurement in the top
box, and then individual measurement from the
list provided

3) Press ‘Load’ to load the measurement.

28



4) The ‘Results’ screen will be displayed Results
allowing the spectrum and RadBar to be viewed sty o Save o e
or the results analysed.

Counts: 0

1630 keV]
1 keV 1513 keV 3028 keV
[ Resume || save || Radear |
No GPS
Abort = Analyse

29




Section 11: Radionuclide ID

Note that ‘identify on’ must have been selected when setting up the measurement for
these functions to be available.

Results 1) After making a measurement, or loading a
saved measurement, the results screen will be
|:| displayed.
Real : 32 secs
Counts: 13
373 keV
J\
0 keV T70 keV 1540 keV
| Resume || Save || |
Results 2) Press “Menu” on the bottom green bar to
display the analysis options. Pressing ‘ldentify’
I:' runs the ID algorithm on the collected data.
Real : 32 secs
Counts: O
746 keV
b i
0 keV 1540 keV 3080 keV
| Resume || Save
Analyse
i Menu

30



3) The radionuclides identified are displayed
and ranked.

“Unknown Radionuclide” is displayed if the
radionuclide is not present in the algorithm
library, or there is insufficient data for a
confident identification.

4) If more counts are required in the spectrum
press ‘Resume’ to collect more data in the
existing spectrum. The identification process
can then be repeated from step 2.

31

Identification Results

Wiew the rackonucide identification results

Rank |Source |Ca'(egon|r |

1 Cs-137 Industrial

Results

Analyse OF Sav YU Messremsrit

-]
Real ; 32 secs|
Live : 32 secs

Counts: 13

373 keV
j £ T ]
0 keV T70 ke 1540 keV
| Resume || Save ||




Section 12: Spectral Analysis for Advanced Users

After making a measurement or loading a previously saved measurement the
spectrum can be analysed.

Results 1) Press “Analyse” to display the analysis
Analyse of Save your measrement resu Its .
]

If ‘identification’ is turned on a menu is
positioned at the bottom right of the screen from
which ‘Analyse’ can be accessed.

Counts: O
1630 ke
|
TLkev 1513 keV 3028 keV
| Resurme || Save || RadBar |
Abort s Analyse
Analysis Results 2) The *“Analysis Results” screen will be
To change analysis paramebirs press Sebup’ d |Sp| ayed .
Dose Rate : 1.75 pSv/h 20of2 n |Sot0pe name
c Lo = e T '"'I“ = Energy (keV)
' o = Intensity (%)
= Gross counts
= Net counts
= Lower bound
=  Upper bound
< ] [ D
| Flter “ Setup | ) .
The displayed dose units of pSv/h or mrem/h
can be configured from the ‘Dose Setup’ screen.

Back
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3) The results can be filtered to either include or
exclude lines that did not meet the critical limit.

Press the “Filter” button

4) Select either “Show all energy lines” or “Show
energy lines above critical limit”.

The Minimum Intensity allows only strong
emission lines from a radionuclide to be shown
where the relative intensity is greater than the
value in the box.

5) Pressing “Back” returns to the “Analysis
Results” screen.

If ‘show all energy lines’ was selected in the
filter, the results for all the selected
radionuclides in the analysis will be displayed
even if they have not passed the critical limit
test.
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Analysis Results

To change analysts paramebnrs press ‘Seaup’

Dose Rate : 1.75 pSv/h 20f2
| =
464 #5003

Analysis Filter

Eriter the analysis filter paramaters

o Show All Energy Lines
(®) Show Energy Lines Above Critical Limit

Minimurn Intensity :

T L

Analysis Results

To change analysts paramebnrs press ‘Seaup’

Dose Rate : 1.75 pSv/h 20of7
tame | erongy | wwsmy s | Gross | rer | cower
AM-241 595408 47.1% T

CO-57 122061 207 1056

CO-57 6.52 1045

(CO-E0 49.95 &

CO-E0 1 5003 a

CS-137 321939 387 o4 a4 30,00
CS-137 661657 9163 1827 1334 14191




Results 6) Pressing “Back” again displays the graph with
LSy meR the energies displayed in the results table

E' identified by blue lines on the graph.
Live : 12 secs|

1 keV 1513 keV 3028 keV
[ Resume || save || Radear |
Abort = Analyse
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Section 13: Analysis Setup

1) To change the default analysis setup applied to all future measurements, from
the front “Dose” screen choose “Measurement” — “Setup” — “Analysis”

Alternatively, to change the analysis for only the current data, after the results are

displayed choose “Analyse” — “Setup”
Both routes will display the “Analysis Setup” screen.

2) Highlight the categories for analysis.

Press “Select”.

3) The selected categories for analysis will be
displayed.
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Analysis Setup
e || e || |

— oo [re

No. 4 of 12 |

No 0of 13
NORM No 0of29
Other No Oof3
SNM No 0of 34
User Defined No Qof0

GPS
Back ==
Analysis Setup
Select or Edit your Analysis Categories
[ ceae || et || |
Hame [ Solectwa | tsciopes
Industrial Yes 4 of 12
Medical No 0of 13
NORM No 0of29
Other No Oof3
SNM No 0of 34
User Defined No Oof0

Ho




Analysis Setup
Saleck or Edit your Analysis Categories
[ create || et | |
Hame ] sowcmd | ssonpes
Industrial Yes 4of 12
Medical No 0of 13
NORM No Oof 29
Other Ne Oof3
SNM No 0of 34
User Defined No QofQ

Category Setup

Selpct or Edt the isctopes in this Category

warw [ soecse T iews |

AM-24L s 1of 2

CO-57  Yes 2aof 2
Qo460 Yes 20f2

CS5-134 o Oof 11
C5-134M Mo Oof 5
CS-137  Yes 2al5
E-152 Mo Dof 33
R-192 Mo Oof 22
MA-22 Mo Oofl
RA-226 o Oofé
TL-204 Mo Oof 7

Setup Isotope

View detalls of the Isotope

Energy Intonsity %
331963 0.16 5a¥-4089% 3
595408 47.15 AT14-80.3678 3

Background

4) Press “Edit” to select the isotopes to be
included in each category.

The Isotopes column indicates how many
isotopes in that category are currently enabled.

5) Highlight the isotopes to be included in each
category and set the “Selected” flag to “Yes” by
pressing “Select”.

Press “Back”.

6) If an isotope has multiple lines, these can be
individually selected and enabled or disabled as
required.

Highlight the isotope and press “Setup”.

Highlight the line then press “Select” to set the
flag to “Yes”.
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Section 14: User Defined Categories and Nuclides

1) If required the user can define a customised
category by pressing “Create”.

2) The “Category Setup” screen will be
displayed.

Select the default “User Category 1" name.

3) Modify as required and press “OK”.
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Analysis Setup
Salect or Edit your Analysis Categeeies
[ creae [ e || |
Hame [ Soiocwa | ssotopes
Industrial Yes 0of 12
Medical No 0of 13
NORM No 0of29
Other Ne Oof3
SNM No 0of 34
test catergory No Oof2

User Category 1 No 1ofi

GR1

Category Setup

Salact or Bt the Isokopes in this Categery
add || creae ||
User Category 1

sare | soberd [rews |

Kromek Ds 42

Category Setup

Select or Edit the isotopes in this Category

| test category |

[ ok ][ conee |

ENND0DEPDEOBOC
TabJafwlef cf tfyfulidolplL]
CAP|a|s|d|f hdad kd L] :d
Shift) z xJ el vd bl ndm] .| -/

Pl |
cifaa] J\] IDDEE




Category Setup 4) Press “Add”.

Selpct or Edt the isctopes in this Category

rdd || creae ||

test category

warre | soked [uews |

=] ==

Back i
Select Isotopes 5) Highlight the required isotopes to be included,
Add or Remove isotopes into this Categony then press uAddn
test category
wame | wchea [ uems I N
B N aets - Press “Back”.
El-211 Mo 0ofS =|
Bl-212 Mo 210f21 1
Bl-213 MNo Oof 12
Bl-214 MNo 3of 47
Bl-215 MNo Oof 7
[CO-57 Mo 2of2
(CO-60 Mo 2of 2
(CR-51 Mo Oof 1
CS-134  Yes 11of11
C5-134M  No Oof S ||
Sof 33 1

[select Filter -

Back i

Category Setup 6) The user defined list will be displayed.
Selpct or Edt the isctopes in this Category

rad || cese || Press “Back”.

test category

Marres | Sabsetid | Lews I
CS-134 Yes 11afil

Back ==
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7) As with the default categories, individual lines
within an isotope can be enabled or disabled as
required.

Highlight the isotope and press “Setup”.
Highlight the line then press “Select” to set the
flag to “Yes”.

8) If an isotope is required that is not in the built
in library, it can be added manually.
On the Category Setup screen press “Create”.
This leads to the Setup ROI screen.

Tap the “Name” box and enter the name of the
isotope, press “OK”".

9) Next tap the “Energy” box and enter the
centroid energy of the line in keV, press “OK”.
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Setup Isotope
Wihew detalls of the Inotops
Name :

Energy Inhonsity % Background
518174 011 292705 WA 3
32193 0.19 246056 - HI2 3
47534 067 A57.368-493312 3
56323 374 45217 -581.243 3
56032 BET 551.33-587.34 3
60460 4361 S56.953 - 622427 3
79564 B2 775942-81578 3
E019: 380 781903-821957 3
10856 044 10135- 106361 3
1167.92 08 1140.12- 119572 3
136516 1.35 1333.17-1397.15 3

[H| [] | >

Setup ROI

Enter details of your new Analysts ROL
Name :

[usEr-2

| test catergory |

Erel ok |[ cancel |

B
[1]2]3]4]s]ef7]s]ofo]-]=]«
TabJ afwlef e tdy ulifo]elLl]

CAPla|s|d|f h el Ll ;

Setup ROI
Entir datalls of your raw Analysis ROT

Name :
|test isotope




Setup ROI
Entir datalls of your rew Analysis ROL
Name :
|test isotope |
Energy | Intonsey % | ROL Background
51931 - 518068 3
<] ] [ I»
Energy : Background :
[500 |kev [3 | kev
ROIL:
[481.931 | o [518.069  Jkev

10) This will auto-populate the other boxes
which define the ROI. The default background
window is 3 keV either side of the peak. This
value can be changed by selecting the box and
then entering the desired value in keV.

11) Press “Back” repeatedly to return to the
“Measurement” screen
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Section 15: Software Upgrade

Software upgrades are either provided on USB drives or, if downloaded from the
internet, the downloaded .CAB file should be saved to the root of a USB pen drive.

Disconnect the probe and connect the USB drive to the RayMon.

1) From the front “Dose Screen” select “Setup” Dose Setup
— “Options” —"Upgrade Software” Enter the dose selLp parameters
Integration Time :

The RayMon will then install the new software Seconds

and restart.

“|E
&
=
:

Seconds
CPS Alarm :
Do not force the RayMon to power down 30000  Jers

during this installation process.

| Unlock ||£ckground |l Calibrate I
Upgrads i

System Information

4
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Section 16: PIN Code Locking

The RayMon can be in either locked or unlocked mode. This mode is displayed on

the front “Dose” screen

The functions allowed when the device is locked can be chosen by the user and can
only be changed by entering a four digit PIN code.

When the device is unlocked all functions are enabled.

Dose Setup

Enter the dose selLp parameters

Integration Time :

Update Time :
CPS Alarm

3 CPs

To unlock the device

1) From the front ‘Dose’ screen choose
“Setup” — “Unlock”

| Unlock | | Background

I Calibrate |

Back s Options

Unlock Device

Enter tha PIM to unlock the device

2) Enter the PIN code to unlock device.
By default on new units this is 0000.

Back

Reset
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To lock the device

3) From the front ‘Dose’ screen choose

“Setup” — “Lock

4) Review the list of enabled and disabled
features. What is selected in this list determines
what functions are available.

Press ‘lock’ to lock the RayMon and return to
the ‘Dose Setup’ screen

To change the PIN code

5) The RayMon must be unlocked to be able to
change the PIN

Choose “Dose” — "Dose Setup” — “Lock” —
“Set Pin”
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Dose Setup

Enber the dose setup parameters
Integration Time :

C—

Update Time :

E—

CPS Alarm :

30000 CPs

| ok || Background || calibrate |

Dete
Back = Options
Lock Device
Salect B features you wish to anable sfter lacking
Featre Joona | |
Catngory Editing Aralysis Ercbled
(Category Selection Analysis Erithed
[ Stardard Calibration Calibration Diisabled
(Camera Device Enablad
Email Device Disabled
GPS Device Digabled
Uperade Soltware Davice Disabled
[ribegration Tirme Dosse Diieabded
Lipdate Time Dose Disabled
Measure Time Settings Measurement Dizabled
Pk Analysts Settings MeasLrement Disabled
FadBer Messrement

2
]

Ho |
Back =] Lock
Lock Device
Salect B features you wish to anable sfter lacking

Feanre [oosa T |
Catgory Editing Aralysis Ercbled
(Category Selection Analysis Erithed
[ Stardard Calibration Calibration Diisabled
(Camera Device Enablad
Email Device Disabled
GPS Device Digabled
Uperade Soltware Davice Disabled
[ribegration Tirme Dosse Diieabded
L Time Dose Diisabded
Measure Time Settings Measurement Dizabled
Pk Analysts Settings MeasLrement Disabled
FadBer Messrement

2
]

o |

Back = Lock



Set PIN

Ertwr old PIN

B

Back

Set PIN

Enter raw PIN

[ ]

Set PIN

Confirm rew PIN

[ ]

6) Enter the old PIN

7) Enter the new PIN

8) Re-enter the new PIN
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Dose Setup

Enter the dose selup parameters

Integration Time :

E—

Update Time :

E—

CPS Alarm :

[ Jos

| unlock || Background || Calibrate |

Back = Options

Unlock Device

Eritar tha PIM to unlock: the device

[ ]

Back & Reset

Unlock Device

Enter the PIN to unlock the device

Enter Reset Code :
| |

[ ok ][ concel |

w1]2]3]4]s]ef7]s]ao]-]=]#
Tab[gfwelrft]yfulifofplif]
CAPfa|s[d]f h i kd Wil

shift z ) xd el vilblnlm]  J.J/] <
Cilad ]’ PEEE

S

If the PIN code is forgotten

The PIN can be reset by entering a password
available by contacting Kromek.

9) Press “unlock”

10) When asked to enter the PIN code on
unlocking the device press the “reset” button.

11) Enter the password to reset the PIN to 0000.
This can be obtained by contacting Kromek.

45



Section 17: Exporting Data (ReachBack Communications)

Kromek’s PC software MultiSpect Analysis @ enables easy data synchronisation
with your RayMon.

(.

o Sy,

Connect the RayMon to the computer
running MultiSpect Analysis using a
mini USB 2.0 cable.

a1

This cable must be connected to the
mini-USB socket on the RayMon and not
the full size USB socket which is used for
the detector probe.

From within MultiSpect Analysis
navigate to your  measurements
database and use the ‘“import from
device” functions.

You will then be able to take the
measurements to your PC.

Please refer to the documentation within
MultiSpect  Analysis for  specific
instructions for the version of software
you are running.

Device Import - k5003P =] O [ |
' Select... - Irmport Selected i Delete Selected
Measurements on device: (1 selected)
Date Notes Status
[ 27/02/2014 14:20 |location 1 Imported
[]|27/02/2014 14:20  location 2 Modified
27/02/2014 14:20  location 3 New

[7] Delete from device after import

Ready
\

If you have not bought MultiSpect Analysis please see the section on exporting data
manually.
@ MultiSpect Analysis version 14.7.0.74 or later.
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Section 18: Manual Data Export

1) Data can be manually exported from the handheld device by email
(see Section 7.9 for further details) or by connecting the device to a computer.

2) Connect the device to a computer using a mini USB 2.0 cable. Note that this
cable must be connected to the mini-USB socket on the RayMon and not the full
size USB socket which is used for the detector probe.

sone — " | 3) The device will appear
« | as an external disk in the
Windows Explorer menu.

Ger

It may take a few minutes
for the RayMon to appear
as Windows installs the
USB drivers for the device.

— - | 4) Double click on the disk
e | icon to navigate into the
drive.
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5) Double click on the “My
Documents” folder

6) Double click on the
“RayMon10” folder.

7) This directory  will
contain a folder for each
date on which data has
been collected. The folders
are named in the format
YYYYMMDD e.g.
20121204 for 04/12/2012.

There is also a ‘Logs’
folder where alarm logs
are stored.

8) Double click on the
folder with the appropriate
date.

1% Compuner
9 Local Dok (€4

o 0S/BL/Z0I0 1602
e 04/BLZN0 1602

G pubic (k-ord-d (W)
T Tromble Navigation L. Homad

S hetuors
& oc

Faaria Dosmiisie
) ot 61e

Filefalde

|+ Computa ) Trimeie Harigation e, Momad -\

My Dacumicts » Reybondd = | 4y || Saur Moy o

T Trembie Navigation L. omad

S tetuors
= oc

l atoms
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9) Within date folders are folders
named by the timestamp at
which the data was saved.
These follow the format
HHMMSS.

10) Double click on the folder
with the appropriate timestamp.

11) Within this folder will be the
files relating to the
measurement.

RayMonReport.pdf is a report
of the measurement containing
all the raw data files as
attachments within the pdf.
These attachments are
accessible from the paperclip
icon in Adobe Reader. This
single file can be copied as a
convenient way of transferring
all the data.

The files can now be copied onto another location on the computer.

Files can be copied directly to a memory stick, without the need for a computer. To
do this, disconnect the probe and plug in the memory stick into the full size USB

port on the bottom of the device.

Exit the RayMon app by pressing the OK button on the keypad. The memory stick
will appear in the File Explorer app as “Hard Drive” and files can now be copied and
pasted directly onto it. To access the copy and paste functions, press and hold the

stylus on a filename or icon.

The saved spe file is compatible with Kromek’s MultiSpect program which performs

offline gamma ray spectroscopy.
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Section 19: Troubleshooting

Issue

The device needs to be
reset or restarted.

The screen appears dim

Numeric keys are not
functioning

Exited the app by accident
/ screen shows the
Windows Mobile
environment.

Message reading:

“No detector”

Message reading:

“Locating satellites...”

The date/ time on
measurements in
incorrect.

My measurements do not
appear to be being saved.

The PIN locking code has
been forgotten

Solution

Press and hold the green power button for 5 seconds
to bring up the Power Menu. From this select
shutdown or reset.

Press and hold the green power button for two
seconds to return the screen to full brightness. This
will also dim the screen if it was previously at full
brightness.

Press the yellow shift button to turn off the arrow
functionality.

Restart the app by using the stylus click the windows
symbol in the top left hand corner of the screen. Then
select the RayMon app from the list.

Disconnect the probe USB connector and then
reconnect. If the problem persists, restart the device.

The message is often seen when taking
measurements inside a building. It should not
interfere with data collection or analysis.

The system date and time can be set through
Windows Mobile. Exit the RayMon app by pressing
the ‘ok’ button on the keyboard.

From the start menu select “Settings” — “System” —
“Clock and Alarms” and set the correct date/time.
Then relaunch the RayMon app from the start menu.

If the date and time has been reset saved
measurements can be saved in an unexpected order.
Ensure the date and time settings are correct.

The PIN can be reset to 0000 by entering a password.
Please contact Kromek for the password.

N.B. See diagram on page 5 for location of keys.
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Appendix 1: Radionuclides in the library

The following nuclides are included in the RayMonl0 nuclide library.
Categorisations are taken from the standard ANSI N42.34 — 2006.

Additional nuclides have been added to each category that may be of use to the
user.

Category Nuclides Included

ANSI: Co-57", Co-60", Ba-133", Cs-137", Ir-192",
Industrial TI-204, Ra-226, Am-241"
radionuclides

Additional: Cs-134, Cs-134 (M), Eu-152", Na-22"

Medical ANSI: Ga-67", Cr-51, Se-75, Sr-89, Mo-99, Tc-99m',
radionuclides In-111, 1-123", 1-125, 1-1317, Sm-153, TI-201", Xe-133
NORM ANSI: K-40", Ra-224, Ra-226", Ac-228, Th-234, Th-228, Th-
230, Th-232", Th-232°, Rn-220, P0-216, Pb-212,
(Naturally D
occuring Pa-234, Pa-234m, U-234, U-238, U-238°, Rn-218,
radioactive Rn-222, Bi-210, Bi-212, Bi-214, Po-214, TI-206, TI-208, TI-
materials) 210, Pb-210, Pb-214, Po-210, P0-218
Additional: Hg-206
SNM ANSI: U-232, U-235", Np-237, Pu-239", Pu-240

(Special nuclear Additional: O-19, Ar-41, Kr-87, Kr-88, Ac-225, Ac-227, At-
materials) 215, At-217, Bi-211, Bi-213, Bi-215, Fr-221, Fr-223, Pa-231,
Pa-233, Pb-211, Po-211, Po-213, Po-215, Ra-223, Rn-219,
Th-227, Th-229, Th-231, TI-207,
TI-209, Xe-133M, Xe-135M, Xe-138

Other Mn-54, Zn-65, U-232
radionuclides

® in equilibrium with daughter products " included in automatic radionuclide identification
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[0l | kromek™
security industrial

kromek™

medical

detect image identify

For after-sales and customer service enquiries
please use the following contacts:

T: +44 (0) 1740 626060 F: +44 (0) 1740 626061
E: service@kromek.com W: www.kromek.com

MAL-OPS-0872 Rev 9 USL
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