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Dear Nucleonica Users,
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Hopefully you had a great start into the New Year, and we wish you every
success in 2019.
For the Nucleonica Team, a major focus over the past year was the development
and improvement of new and existing applications. Detailed information on these
activities is described in this Newsletter.
A highlight in 2018 was the launch of the new 10 th Edition of the Karlsruhe
Nuclide Chart in early 2018. You can order your copy here.
A further highlight was the development of a new online e-Learning Training
Centre, making the Nucleonica product knowledge more transparent and
accessible.
Nucleonica Online Applications
In 2018 we have created some new applications and upgraded many of the
existing applications. In particular, the following new applications have been
created: Clearance & Authorisation Limits, e-Learning Training Centre, Neutron
Dose Rates. The following applications have undergone major extension: eShip++, WESPA++, Decay Engine++, Cambio++, webKORIGEN. Pages 2-10
describe these new developments in more detail.
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Dedicated Training Courses
We were also active in holding training courses at various organisations including
CERN, KTE Karlsruhe, and Federal Office for Radiation Protection (BfS) in Berlin.
Introductory and advanced courses provide expert training for our users.
Specialist courses on nuclear security demonstrate the power of the Nucleonica
applications in this area. For more information see pages 13-14. To enquire
about Nucleonica training courses, please send an email to info@nucleonica.com.
Karlsruhe Nuclide Chart, new 10th Edition 2018
The new 10th edition of the Karlsruhe Nuclide Chart was published in February
2018 to coincide with the 60th anniversary of the Chart through collaboration
with the European Commission’s Joint Research Centre. The new element names
recently accepted by IUPAC have been included in the new edition. More
information can be found on pages 11-12.
We Welcome your Feedback
We value again the many suggestions and proposals which we received during
2018 from all partners and users that helped us improve the platform and the
applications. New developments include the use of Source Terms in the Decay
Engine++, the Swiss Operational Radiation Protection Data for 2018, extension
of the Neutron Dose Rate application to reference neutron sources (BfS), and
extension of the Nucleonica databases to include the latest ENDF/B-VIII.0 decay
data from 2018. These developments were made possible through collaboration
with our colleagues from CERN and the Federal Office for Radiation Protection
(BfS) respectively.
The Nucleonica Team would like to thank you for your continued support.
Best wishes for 2019,
Sincerely yours,
Joseph Magill
Managing Director
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What's New in Nucleonica (2018)
1. New Nucleonica web page header
The new web page header in Nucleonica is based on the principles of
Responsive Web Design (RWD) and is optimised for easy navigation on a
variety of devices and window or screen size (e.g. tablets and smartphones).
Web page headers are like miniature versions of the home page located at the
top of the internal web pages. Similar to the home page, the function of the
header is to provide site identity and easy navigation through the web pages.

A 66-page colour brochure
describing all the applications
and features in Nucleonica is
available. The pdf can be
downloaded from our website

The web page header provides links to:
– the App Portal for navigation through all the Apps (shown in image above),
For further information see
Nucleonica Premium Access

– the Networking page (with links to the wiki, blog, FAQs, etc.),
– the original Classic app navigation page (for a limited period),
– User Preferences (My Profile, My Settings, My Community, etc.),
– Help (context sensitive help to the wiki pages describing the Apps) and
– Logout
2. Swiss Operational Radiation Protection (RPO) Data for 2018 in
Nucleonica
The Swiss Radiological Protection Ordinance (RPO) with status as of 1 January
2018 is now available. As part of its verification procedure, the Nucleonica
team provides an annual check on the various quantities listed in this report
and integrates these into the Nucleonica applications.
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3. Clearance & Authorisation Limits
Based on the recently released Swiss RPO data (January 2018), this new
Nucleonica application provides data on clearance and authorisation limits for
radioactive materials. Based on assessment values for dose coefficients for
ingestion and inhalation, together with specific dose rates at various tissue
depths for external radiation (h10, h0.07, and hc,0.07), values are given for
the operational radiation protection quantities including clearance and
authorisation limits and guidance values.

More information on
Clearance & Authorisation

In summary, the application has the following main features:
– Based on the dose coefficients for ingestion and inhalation, together with
specific dose rates at various tissue depths for external radiation (h10, h0.07,
and hc,0.07), clearance limits LL, authorisation limits LA, and guidance values
for airborne CS and surface contamination CS are given.
– From the above quantities, and the user specified activity (Bq) and surface
contamination (Bq/cm2), the total doses for ingestion, inhalation and external
radiation (H10, H0.07, and Hc,0.07) are calculated.
– The latter quantity, Hc,0.07 allows the user to calculate the dose rate to skin
following a spill of radioactive material.
– a table of the Swiss Operational radiation protection data is provided
together with links to the corresponding web pages in French and German are
given.

4. New e-Learning Training Centre for Nucleonica Applications
A new eLearning training centre has been created to assist users to become
familiar with the most important features of the Nucleonica applications. The
eLearning centre can be used directly in “live” dedicated training courses for
organisations or independently as “self-learning” modules in Nucleonica. The
eLearning centre consists of the following online “training courses”:
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–
–
–
–

1-day training course;
2-day training course;
Advanced course;
Nuclear security exercises (restricted)

In addition, presentations for individual applications are also available.

More information on the
E-Learning Centre

eLearning centre in Nucleonica showing the training materials.
The training materials consist of online “slides” for each application including:
1. Title, 2. Contents, 3. Description of the main features, 4. Summary,
5. Exercises (with answers), 6. Additional files for use with the
Exercises
In contrast to the wiki, which provides a full comprehensive technical
documentation of each application, the eLearning centre focuses more on the
main features of the application and usability, together with exercises
including answers.
5. e-Ship streamlined
More information on
e-Ship

Following the CERN training course in April, the e-Ship++ transport assistant
has been streamlined and made more coherent from a training perspective.
The transport characterisation based on A1 and A2 coefficients and activity
limits has been more clearly separated from the source characterisation based
on Swiss RPO. This allows new users to concentrate on the transport aspects
of the package.
The source characteristics are an advanced option which allow users to
estimate the radiological impact of the shipment in the event of a release of
radioactivity into the environment. The source characterisation also allows to
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declassify materials according to clearance limits and authorisation limits, and
calculate the surface and air contamination limits.

e-Ship++ transport report showing only the main transport characteristics.

More information on
EU-GDPR

6. New Privacy Policy for EU-GDPR (25 May 2018)
Nucleonica has updated its Privacy Policy to be compliant with the European
Union’s General Data Protection Regulations (EU-GDPR) from 25 May 2018.
Whether you are a customer or a visitor of our website: we respect and
protect your privacy. This Privacy Policy Statement applies to the usage of the
online portal at www.nucleonica.com which is operated by Nucleonica GmbH.
Nucleonica will not disclose any customer related data to any third party, save
as expressly mentioned herein or if required by law or regulation.

Additional points covered by the new Privacy Policy include:
–
–
–
–
–
–
–
–
–

Declaration of consent and authorization
What type of data is collected by Nucleonica?
Collection of data during registration
Collection of data during usage
Disclosure of data
How long is my user data stored?
User Information
Withdrawal of consent
Cookies and Tracking
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7. WESPA++ with new features
Nucleonica’s Web Spectrum Analyser (WESPA++) has been extended to
include the following new features:
* 5 generic detectors from high to very low resolution are now available
(HPGe, CdZnTe, LaBr3, NaI, CsI)
* A peak can be deleted from the list of identified peaks
* A peak can be added to the list of identified peaks
* Peak area and detection limit functions can be shown on the spectrum graph
* Half-life column is added into the candidate nuclide grid

More information on
WESPA++

The original spectrum (red) is shown with identified peaks (black triangles).
The peak area (green) and the detection limit/threshold (blue) functions are
shown superimposed on the original spectrum. The detection limit/threshold is
proportional to the uncertainty in the peak area calculation. Only peaks with
peak area function above the detection limit/threshold can be classified as real
peaks.
In the figure above, the spectrum in red shows the peaks and the background.
The green curve shows the area function for the (red) spectrum. Associated
with this area function is the detection limit / threshold function in blue which
is related to the uncertainty in the area calculations. Only when the green
curve lies above the blue curves are real peaks to be seen (denoted by a black
triangle). It may be necessary to zoom into the peak area to see the exact
location of the green and blue functions.

8. Decay Engine++ with Source Terms

More information on
Decay Engine++

It is now possible to use source terms in Nucleonica’s Decay Engine++. Given
the production rate(s) of the source(s) and duration in time, the activity
buildup for the parent(s) and daughters (during the production time) is
calculated using the Bateman equations with source term(s). At the end of the
production time, the source term is switched off and the nuclides decay as
described
by
the
Bateman
equations
with
no
source(s).
As an example, consider the production of Rn212 at ISOLDE in CERN using 4
hours of beamtime. The produced Rn212 will decay to Po208 which has the
potential to contaminate the accelerator.
The Decay Engine++ can also be used in the case of multiple sources. In a
first step a nuclide mixture is created containing the quantities of the source
components (in Bq, Ci, mole, etc.). Thereafter the Decay Engine++ is used for
the mixture. When the “source rate” units are selected (e.g. Bq/s, Ci/s, mole/s
etc.), the source terms are interpreted as source rates.
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The diagram shows the buildup of Rn212 and Po208 during the 4h production
period. Thereafter, the Rn212 (halflife 24 m) decays leaving the longer-lived
Po208 (half-life 2.9 y) in the system.
During the development of the Bateman solution for constant source terms,
numerical instabilities were observed principally for short production and decay
times typically used in practical applications. To overcome these issues a
multiple precision mathematic library was introduced into Nucleonica giving
the user the opportunity to select the precision of the Decay Engine++
calculations to avoid such numerical instabilities.
9. Cambio++ files saved directly in WESPA++
Spectrum files with various data formats uploaded into Cambio++ and
converted to (IAEA) .spe format can now be saved directly in WESPA++. This
avoids downloading the file and then uploading again into WESPA++.
The image shows an uploaded file (ORTEC_CHN.Chn) and the converted file
(ORTEC_CHN.Spe) in (IAEA) .spe format. The converted file .spe can be saved
directly in WESPA++ by clicking on the Save to WESPA++ button.

More Information on
Cambio++
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10. How to add Nucleonica login to your smartphone/tablet
homescreen
Launch the mobile browser and open the website or web page you want to pin
to your home screen. Use https://nucleonica.com/?login to pin the login page
for fast access (If you do not see the login page, clear the cache). Tap the
menu button and tap Add to homescreen. You’ll be able to enter a name for
the shortcut and then Chrome will add it to your home screen.

More Information on
Nucleonica for Smartphones

On the homescreen shown above, four Nucleonica pages have been added:
1. NucleonicaLogin (click on this icon to get to the login page. Click again to
enter the portal, assuming username and password have been saved).
2. NucleonicaBlog (click here to go directly to the latest information on the
blog)
3. NucleonicaFaqs (Click here to go directly to the Frequently Asked Questions)
4. NucleonicaWiki (Click here to go directly to the Nucleonica wiki)

11. Use of Concise Notation for Half-life Uncertainties

More information on the
Concise Notation for Data
Uncertainties

The use of the concise notation is best demonstrated with an example.
Research papers often publish half-lives in so-called ‘non-concise’ form. As an
example, the half-life of the alpha emitter Gd-148 has been measured to be
T1/2= 70.9 ± 1.0y. When this information is published in, for example, ENSDF,
NDS etc. a more concise notation is used as shown in the diagram below for
Gd-148 i.e. T1/2(y) = 70.9 10 where it understood that the number in italics is
the numerical value of the standard uncertainty referred to the corresponding
last digits of the quoted result.
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Extract from ENSDF for nuclear data on Gd-148.
As another example, the half-life of Po-209 is given in the original scientific
papers as T1/2(y) = (125.2 ± 3.3) a. In Nucleonica’s Nuclide Datasheets,
however, the half-life is given as T1/2(y) = 125.2 (33) a. Notice the notation
follows that of NIST which is slightly different from the ENSDF above (NIST
has the uncertainty in brackets, non-italic e.g. (33); ENSDF has the
uncertainty in italic without brackets e.g. 33). Further examples of
uncertainties notations are shown below.

12. ENDF/B-VIII.0 (2018) decay data now available in Nucleonica
On February 2, 2018, CSEWG released its latest revision of the ENDF/B library,
ENDF/B-VIII.0.
The ENDF/B-VIII.0 (2018) decay data sublibrary is now available in Nucleonica
in addition to the previously used decay data library JEFF3.1, and EBDF/BVII.1. It is now possible to compare and contrast the main European (JEFF3.1)
and American (ENDF/BVII.1, ENDF/B-VIII.0) data libraries for differences in
half-lives, branching ratios, energies and emission probabilities of the emitted
radiations, etc. using Nucleonica’s user friendly tools. This data comparison
can be accessed through the Options tab of the Nuclide Datasheets++
application.
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13. Neutron dose rate app extended to reference neutron sources

More information on
Neutron Dose Rates

The neutron dose rate application, previously restricted to monoenergetic
neutrons, has been extended to include the spectrum averaged ambient dose
equivalent coefficients for common neutron sources. This allows the user to
calculate ambient dose rates for the following reference radionuclide neutron
sources:
– Cf252;
– Cf252 (D2O moderated);
– Am241-B; and
– Am241-Be

In the example above, the neutron dose rate for 1 g Cf-252 at 1 m is 2.65e7
µSv/h and results from a neutron source strength of 2.40e12 neutrons s-1 at
the source and 1.91e7 neutrons cm-2 s-1 at 1 m distance from the source.
Cf252: Example
In the example above, the neutron dose rate for 1 g Cf-252 at 1 m is 2.65e7
µSv/h and results from a neutron source strength of 2.40e12 neutrons s-1 at
the source and 1.91e7 neutrons cm-2 s-1 at 1 m distance from the source.
The spectrum averaged neutron energy is 2.13 MeV corresponding to an
effective quality factor, Q, of 9.35.
It is of interest to compare this result with that of a mono-energetic neutron
source with the same neutron source strength as in the above calculation.
Selecting the "neutrons/s" from the Source drop-down menu and entering the
value 2.4e12 n/s, together with an energy of 2.13 MeV, results in a neutron
dose rate of 2.4e7 µSv/h. The mono-energetic neutron source results in a dose
rate about 10% lower than in the case of the Cf252 with its full neutron
spectrum.
Am241-Be: Example
In another example, selecting an Am241-Be neutron source, and an Am241
activity of 1GBq, the resulting neutron dose rate at 1 m is 0.739 µSv/h. The
neutron source strength of 6.6e4 neutrons/s arises from (α,n) reactions on
Am241 with 66 neutrons generated per million alpha decays.
Selecting "neutrons/s" from the Source drop down menu and entering the
value 6.6e4 neutrons/s, together with an energy 4.13 MeV, results in a
neutron dose rate of 0.773 µSv/h. The mono-energetic neutron source results
in a dose rate about 5% higher than in the case of the Am241-Be full neutron
spectrum.
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Print versions of the
Karlsruhe Nuclide Chart…
To order copies of the most
recent version of the Chart,
please place your order…
Online shop

Karlsruhe Nuclide Chart
New 10th Edition (2018) of the Karlsruhe Nuclide Chart
Through a joint collaboration between Nucleonica GmbH and the European
Commission’s Joint Research Centre (JRC), the 10th Edition of the Karlsruhe
Nuclide Chart was published in February 2018.
The new edition of the “Karlsruher Nuklidkarte” contains new and updated
radioactive decay data on 696 nuclides (47 new nuclides) not found in the
previous (2015) edition. In total, nuclear data on 4040 experimentally
observed ground states and isomers are presented.
The accompanying booklet contains the multi-lingual “Explanation of the Chart
of Nuclides” in English, German, French, Spanish, Chinese and Russian. The
booklet has been substantially expanded to include the reduced nuclide decay
schemes with a total of 88 examples.

The Karlsruhe Nuclide Chart
Fold-out Chart (A4)

The Roll Map (170x120cm).

10th Edition (2018) of the Karlsruhe Nuclide Chart
Auditorium Chart, 43 cm x 316
cm.

The new names and chemical symbols of elements nihonium (113, symbol
Nh), moscovium (115, Mc), tennessine (117, Ts), and oganesson (118, Og)
have been updated in the Karlsruhe Nuclide Chart.
This new 10th Edition coincides with the 60th anniversary of the Karlsruhe
Nuclide Chart – the first edition appeared in 1958.
Reduced Decay Schemes
The nuclear data contained in the nuclide boxes is concise due to the very
limited space available. In addition, there are a number of rules governing how
the data is given in the nuclide box. In order to obtain maximum benefit from
the nuclide Chart, it is important to know how to interpret the box contents
correctly. In the new 10th edition of the Chart, there are in total 88 reduced
decay schemes to assist in the interpretation of the contents of the nuclide
boxes. In addition, reference is made to the nuclide decay scheme in order to
relate the box contents with information on energies of emitted particles with
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the energy levels in the nucleus in the decay scheme diagram.

More information on the
Reduced Decay Schemes

Radiations indicated in the nuclide box are drawn as plain lines in the diagram.
To improve understanding, some transitions not mentioned in the box are
added and indicated as dotted lines. Corresponding data is also indicated in
grey. Radiations with a low emission probability indicated by dots or brackets
in the nuclide box are also drawn with dotted lines.

Karlsruhe Nuclide Chart Online (KNCO++)
Order Details:
The Karlsruhe Nuclide Chart Online
(KNCO) is accessible and can be
orderd through the Nucleonica
portal

The Karlsruhe Nuclide Chart Online (KNCO++) has been upgraded to provide
the following new features:
– The colours used in the KNCO++ have been historically based on the modes
of decay. A new colour scheme has been introduced which shows, in addition,
the half-lives of the nuclides. The user can toggle between the decay modes
and half-lives charts to obtain the complimentary Chart views.

https://nucleonica.com.

More information on the
Karlsruhe Nuclide Chart Online

Karlsruhe Nuclide Chart Online, KNCO++, with new features.
– The user can now select various pre-defined background colours to enhance
the visual impact of the Chart.
– When the mouse cursor is placed over a nuclide, the nuclide box is
highlighted and magnified (see example of Th228 above). On clicking on the
highlighted nuclide, the Chart is zoomed to the nuclide selected thus provided
a useful navigation tool.
– Literature references for the nuclide data are now available. A mouse right
click on a nuclide opens a context menu from which a link to the references
can be selected.
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Training Courses 2018
April 2018, KTE Karlsruhe
Introduction to Nucleonica: Core Applications and Tools, 12 April, KTE,
Karlsruhe, 2018. This 1-day course focused mainly on the Nucleonica core
applications and Case Studies. A detailed description of nuclear data with
particular reference to the various Nucleonica nuclear databases was given.
Core applications were demonstrated through the use of the Radiological
Converter, Nuclide Mixtures, Decay Engine++, and Dosimetry and Shielding
H*(10). The new e-Learning Centre to support the Nucleonica applications was
described. In total, 10 persons took part in the course from KTE. Speakers
included Dr. J. Magill and Mr. R. Dreher from the Nucleonica team.
April 2018, CERN
Dedicated, in depth training
onsite for your organisation
We provide dedicated training
onsite
for
staff
in
your
organization
on
request.
Courses
focus
on
decommissioning
&
waste
management nuclear security,
environmental
radio-activity,
etc.,
or
on
particular
Nucleonica applications.

To enquire about Nucleonica
training courses, please send
an email to…
info@nucleonica.com.

Introduction to Nucleonica: Core Applications and Tools, 16-17 April, CERN,
Switzerland, 2018.
This 2-day course focused mainly on the Nucleonica core applications and Case
Studies. In addition to the nuclear data applications, core applications were
demonstrated through the use of the Radiological Converter, Nuclide Mixtures,
Decay Engine++, and Dosimetry and Shielding H*(10). The new e-Learning
centre to support the Nucleonica applications was described. A key lecture was
given by Mr. Yann Donjoux (CERN) on e-Ship++. A special session was
devoted to gamma spectrometry tools including the Gamma Spectrum
Generator, Gamma Library, Cambio and WESPA. In total, 11 persons took part
in the course from CERN. Speakers included Mr. Y. Donjoux (CERN) and the
Nucleonica team.
October 2018, CERN
Introduction to Nucleonica: Core Applications and Tools, 29-30 Oct. CERN,
Switzerland, 2018. This 2-day course focused mainly on the Nucleonica core
applications and Case Studies. Core applications were demonstrated through
the use of the Radiological Converter, Nuclide Mixtures, Decay Engine++, and
Dosimetry and Shielding H*(10). The new e-Learning centre to support the
Nucleonica applications was described.
A key lecture was given by Mr. P. Bertreix (CERN) on e-Ship++. A special
session was devoted to gamma spectrometry tools including the Gamma
Spectrum Generator, Gamma Library, Cambio and WESPA.
November 2018, BfS Berlin
Nucleonica Training on Nuclear Security, 7-8 November, BfS Berlin, 2018. This
1-day training course took place at the offices of the Federal Office for
Radiation Protection (Bundesamt für Strahlenschutz BfS) in Berlin, during the
7-8 November 2018. This was an intermediate level training course which
focused mainly on core applications and Case Studies. Core applications were
demonstrated through the use of Nucleonica applications such as the
Radiological Converter, Nuclide Mixtures, Decay Engine++, and WESPA++.
The new eLearning centre in Nucleonica was described.
A major focus was on nuclear security related exercises on the identification of
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suspected nuclear and radioactive materials using Cambio and WESPA++. In
total, 10 persons took part in the course from the various BfS locations in
Germany.

Thank you!
The Nucleonica Team would like to thank the many organizations which have
signed up for Premium use of Nucleonica during 2018 and we look forward to
working with you in 2019. We would like to thank everyone who has
contributed during 2018. Thanks also to Dr. Zsolt Sóti from the JRC for
collaboration on the new 10th edition (2018) of the Karlsruhe Nuclide Chart;
Drs. E Kroeger, Martin Barron, Bernd Hoffman and J. Döring from the Federal
Office for Radiation Protection (Bundesamt für Strahlenschutz, BfS) in Berlin.
From CERN we acknowledge the collaboration of Mr. Philippe Betreix on the eShip++ application.

In
2018
Nucleonica
has
made
Médecins Sans Frontières and UNICEF.

Nucleonica GmbH is a spin-off
from the JRC’s Institute for
Transuranium Elements

donations

to

SOS

Kinderdorf,
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The mission of Nucleonica is to
provide you with the most reliable
online tools for nuclear science
applications, easy access to the
latest nuclear data, and to make
nuclear education and training
more effective and interesting.
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