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New webpage



ENSDF interactive @ IAEA

LiveChart

30% of user 
traffic @ IAEA



Live Chart
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LiveChart
Decay radiation



LiveChart
Decay radiation

Atomic shell transition yields : see E.Schönfeld, H.Janßen and its 
references.
Atomic shell energies from Evaluated Atomic Data Library

https://doi.org/10.1016/S0969-8043(99)00216-X
https://doi.org/10.1016/S0969-8043(99)00216-X
https://doi.org/10.1016/S0969-8043(99)00216-X
https://nds.iaea.org/epics/


LiveChart
Decay radiation: decay scheme and emitted spectra



Live Chart

LiveChart
to Nubase



LiveChart
Decay radiation Completeness of 

decay scheme



LiveChart

Filter – search engine

 Search per quantity of choice 
from GS, levels, gamma and 
decay radiation records

 Plot per Z, A, N, Q, …
 Download csv files
 Examples



LiveChart Data API



LiveChart

https://nds.iaea.org/livechart





LiveChart Filter

How to define queries

1) Plot g.s. T1/2 vs A



LiveChart Filter

How to define queries

1) Plot g.s. T1/2 vs A



LiveChart Filter

2) Plot Sn for Pb isotopes



LiveChart Filter

2) Plot Sn for Pb isotopes



LiveChart Filter

3) Measured beta-delayed neutron decays vs theoretically 
possible



LiveChart Filter

3) Measured beta-delayed neutron decays vs theoretically 
possible



LiveChart Filter

5) Hindrance factor in alpha decay: find alpha-decaying nuclei 
with HF=1



LiveChart Filter

5) Hindrance factor in alpha decay: find alpha-decaying nuclei 
with HF=1



LiveChart Filter

6) Plot B(E2) strengths of transitions from first excited 2+ states 
to the ground state vs 2+ energies 



LiveChart Filter

6) Plot B(E2) strengths of transitions from first excited 2+ states 
to the ground state vs 2+ energies 



LiveChart Filter

7) Find nuclides which emit γ rays of energy 197.2 keV (no decay)



LiveChart Filter

7) Find nuclides which emit γ rays of energy 197.2 keV (no decay)



LiveChart Filter

8) Plot T1/2 vs E2+



LiveChart Filter

8) Plot T1/2 vs E2+



LiveChart Filter

8) Plot A vs δ mixing ratio for E2/M1 transitions from Jpi 2`+ to 
2+ for e-e nuclides having 60 <A <150

K.S. Krane, Phys.Rev. C 10 (1974) 1197 (∆ is a function of δ) 𝐸𝐸⁢2
𝑀𝑀⁢1

E2/M1 multipole mixing ratios of 2′ →2 gamma transitions in even-even 
spherical nuclei

It is shown that the systematics of both magnitudes 
and phases of the mixing ratios are explained quite 
well for a number of nuclei by a model proposed by 
Greiner, in which the magnitude of the mixing ratio is 
parametrized in terms of the deviation of the 𝑔𝑔 factor 
of the first 2+ state from the value 𝑍𝑍/𝐴𝐴.



LiveChart Filter

8) Plot A vs δ mixing ratio for E2/M1 transitions from Jpi 2`+ to 
2+ for e-e nuclides having 60 <A <150

K.S. Krane, Phys.Rev. C 10 (1974) 1197 (∆ is a function of δ)



LiveChart API

URL service: nds.iaea.org/relnsd/v1/data?
Fields:
ground_states or levels or gammas or decay_rads or cumulative_fy or independent_fy or bin_beta

Nuclides:

Nuclides=147Nd or

Nuclides=all – only for ground_states

Parents and products

Only for cummulative_fy or independent_fy – only one  parent or product

Rad_type

For decay_rads: a bp bm g e x (α, β-, β+, γ, Auger and conversion electron, X-ray) 

For bin_beta – only one type (bp bm ( β-, β+))



LiveChart API
Examples

1) Retrieve all gammas for 133Xe:

2) Retrieve X-rays from 133Xe: 

3) Retrieve all ground states:

4) Retrieve cumulative fission yields for fission product 147Nd:

5) Retrieve beta and antineutrino spectra for decay of  ground state:



LiveChart API
Examples

1) Retrieve all gammas for 133Xe: nds.iaea.org/relnsd/v1/data?fields=gammas&nuclides=133xe

2) Retrieve X-rays from 133Xe: 
nds.iaea.org/relnsd/v1/data?fields=decay_rad&nuclides=133xe&rad_types=x

3) Retrieve all ground states: nds.iaea.org/relnsd/v1/data?fields=ground_states&nuclides=all

4) Retrieve cumulative fission yields for fission product 147Nd: 
nds.iaea.org/relnsd/v1/data?fields=cumulative_fy&product=147nd

nds.iaea.org/relnsd/v1/data?fields=cumulative_fy&parent=u235&product=147nd

5)   Retrieve beta and antineutrino spectra for decay of  ground state: 
nds.iaea.org/relnsd/v1/data?fields=bin_beta&nuclides=135xe&rad_types=bm

1st metastable state of 135Xe: 
nds.iaea.org/relnsd/v1/data?fields=bin_beta&nuclides=135xe&rad_types=bm&metastable_seqno=1



LiveChart Data API

Jupyter Notebook

$pip install pandas

$pip install plotly

$pip install ipywidgets

$jupyter labextension install jupyterlab-plotly



LiveChart Data API 

Set up 

Import pandas as pd

Import plotly.express as px

Import plotly.graph_objects as go

#service URL

livechart = https://nds.iaea.org/relnsd/v1/data? Or add user agent

In Python:def lc_read_csv(url): req = urllib.request.Request(url) req.add_header( User-Agent , Mozilla/5.0 (X11; Ubuntu; Linux x86_64; rv:77.0) Gecko/20100101 Firefox/77.0 ) content = urllib.requ   

https://nds.iaea.org/relnsd/v1/data?
https://nds.iaea.org/relnsd/v1/data?
https://nds.iaea.org/relnsd/v1/data?


LiveChart Data API 

Example: plot half-lives of Ac isotopes 

url=livechart+”fields=ground_states&nuclides=all”

df=lc_pd_dataframe(url)[ [ ‘symbol’, ‘n’, ‘half_life_sec’ ] ].query( ‘ symbol==“Ac” ’ )

fig = px.scatter(df, x= “n”, y=“half-life”, log_y=True)

Fig.show()



LiveChart Data API

Plot beta and anti-neutrino spectra from decay of Xe-135, 
metastable 526 keV state
url=liverchart+”fields=bin_beta&nuclides=135xe&rad_types=bm&metastable_seqno=1”

df=lc_pd_dataframe(url)

fig = px.scatter(df, x=“bin_en”, y=“dn_de”)

fig.add_trace(go.Scatter(x=df[“bin_en”], y=df[“dn_de_nu”]))

fig.show



Thank you!
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