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Grid data sync and any other business

The grid script

After each experiment, the data are stored on the grid:

• On LYON CC center

• On Bologna center

Full documentation on:
https://agata.pages.in2p3.fr/handbook

https://agata.pages.in2p3.fr/handbook
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Grid data sync and any other business

The grid script

Prerequisites:

• A grid user interface with the gfal2 python library (to be installed by IT services)

➢ provide the environment to interact with the Grid

➢ A docker image of the user interface is also available (see documentation)

• A Grid certificate

• Join the AGATA Virtual Organization (going to change soon)

• The python3 script for AGATA data download:

➢ Included in the AGATA software's packages “script”
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Grid data sync and any other business

Step 1: create a new proxy (valid for 72h)
“./GridDataSync.py –new_proxy“

“./GridDataSync.py –proxy_status“
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Grid data sync and any other business

Step 2: check the current configuration status
“./GridDataSync.py –show_conf“

• Data taken from Lyon CC

• Folder to download: e680 experiment

• Sets of include and exclude patterns to filter the data
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Grid data sync and any other business

Step 3: update the catalog
“./GridDataSync.py --build_list“
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Grid data sync and any other business

Step 4: data staging
“./GridDataSync.py –bring_online“

“./GridDataSync.py –check_status“

• On the grid, data are stored on tapes

• To be downloaded, data need to be temporary move from tapes to disks (data stagging)
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Grid data sync and any other business

Step 5: data download
“./GridDataSync.py –start“



Jérémie Dudouet, IP2I Lyon, CNRS
Diego Gruyer, LPC Caen, CNRS

tkn.in2p3.fr
gitlab.in2p3.fr/tkn/tkn-lib

General TkN introduction
AGATA Analysis school 2025

https://tkn.in2p3.fr/
https://gitlab.in2p3.fr/tkn/tkn-lib


The nuclear physicist’s playground

~120 chemical elements

~3 000 nuclear isotopes

~200 000 excited states

~500 000 nuclear decays

With many properties

Energy, lifetime, Q-values, spin, parity...

➥ Tones of published nuclear data



The nuclear physicist’s nightmare

Accessing these data is often non-trivial : web 

page parsing, pdf file decoding, old database 

format decoding.

➥ Most nuclear physicists have created her/his 

own macros to (partially) access these data.



The nuclear physicist’s nightmare

Accessing these data is often non-trivial : web 

page parsing, pdf file decoding, old database 

format decoding.

➥ Most nuclear physicists have created her/his 

own macros to (partially) access these data.

Software

Each nuclear physics software (analysis or 

simulation codes, models) has its own database 

implementation, often partial, physics case 

dependant, and hard to maintain.

* Only software with nice logo have been selected



Toolkit for Nuclei

Provide an easy access to published nuclear 

physics data to be used in analysis or simulation 

codes or nuclear models. 

TkN database

Comprehensible and frequently updated 

database gathering nuclear structure data from 

different official sources.

TkN interface

C++ library to access the data and few utility 

programs. Light, fast, and easy to link or include 

in other projects. Minimal dependencies. Open 

source and well documented.



TkN database

SQLite (light, stable and cross-platform), directly 

embedded into the TkN sources. 

5 tables linked with foreign keys for fast access.

Automatic update (15th of each month)

118 3 559

22 906 

550 080 703 109



TkN database

SQLite (light, stable and cross-platform), directly 

embedded into the TkN sources. 

5 tables linked with foreign keys for fast access.

Automatic update (15th of each month)

Data sources

• Chemical element properties
• X-ray data
• Isotopes properties
• Levels and decays properties

➥ Full list of properties here : tkn.in2p3.fr

Performances

Full database read ~ 15s (1rst), 0.02s (2nd)

Extracting randomly 108 levels (1 thread) ~ 250s

Extracting randomly 108 levels (16 threads) ~ 30s

118 3 559

22 906 

550 080 703 109

NuDat 3.0

IAEA API



Some properties (non exhaustive):

Elements:

• atomic mass
• atomic radius
• ionization energy
• list of X-rays

Isotopes:

• abundance
• decay mode
• charge radius
• electric quadrupole
• magnetic dipole
• quadrupole deformation
• mass excess 

Nuclear levels:

• energy
• lifetime
• spin and parity

• decays up/down (only ɣ in current version)

Nuclear decays (only ɣ in current version):

• energy
• level from/to
• relative intensity
• mixing ratio
• conversion coefficients
• transition probability
• multipolarity



A dataset manager

For each nucleus, various published datasets 
are available:
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A dataset manager

For each nucleus, various published datasets 
are available:

The ENSDF merged dataset “ADOPTED 
LEVEL AND GAMMAS” is selected by default.

The user can select a dataset corresponding 
to a specific reaction (ENSDF evaluation)

Or select a non-evaluated dataset, published 
after the last nucleus release (XUNDL 
database)



TkN C++ classes

tkmanager Interface to SQLite database 

tknucleus Nuclear ground state properties tklevel

tkdecay Level and decay data

tkmeasure Values, (asymetric) uncertainties, limit 

values, comments, references

tkunits_manager Units and conversions

Utility programs

tkn-root ROOT environment with TkN loaded

tkn-db-update Download/update the database

tkn-print CLI tool to explore the TkN database

Link

TkN is made to be linked/included in other 

projects that uses cmake or git submodules.
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#include “tkmanager.h”
#include “tknuclear_chart.h”

void draw_mass_excess()
{
tkmanager dtm;
tknuclear_chart nn(“Mass Excess in MeV”);

for(const auto &nuc : dtm.get_nuclei()) 
{
int zz = nuc->get_z();
int nn = nuc->get_n();
double yy = nuc->get_mass_excess();
nn.set_value(zz, nn, yy);
}

nn.draw();
}

Some simple examples (from tkn.in2p3.fr)



#include “tkmanager.h”
#include “tknuclear_chart.h”

void draw_mass_excess()
{
tkmanager dtm;
tknuclear_chart nn(“Mass Excess in MeV”);

for(const auto &nuc : dtm.get_nuclei()) 
{
int zz = nuc->get_z();
int nn = nuc->get_n();
double yy = nuc->get_mass_excess();
if(mass_excess->get_info() != kSystematic)

nn.set_value(zz, nn, yy);
}

nn.draw();
}

Some simple examples (from tkn.in2p3.fr)



#include “tkmanager.h”
#include “tknuclear_chart.h”

void draw_r42()
{
tkmanager dtm;
tknuclear_chart nn(“E4+/E2+”,kEven);

for(const auto &nuc : dtm.get_nuclei(
[](auto n) {return (n->get_z()%2==0 
&& n->get_n()%2==0);})) 

{
auto ll   = nuc->get_level_scheme();
auto lvl2 = ll->get_level(“2+1”,true);
auto lvl4 = ll->get_level(“4+1”,true);

double e2  = lvl2->get_energy();
double e4  = lvl4->get_energy();
double r42 = e4/e2;
nn.set_value(nuc->get_z(), nuc->get_n(), r42);
}

nn.draw();
}

Some simple examples (from tkn.in2p3.fr)



#include “tkmanager.h”
#include “tknuclear_chart.h”

void draw_BE2()
{
tkmanager dtm;
tknuclear_chart nn(“B(E2)”,kEven);

for(const auto &nuc : dtm.get_nuclei(
[](auto n) {return (n->get_z()%2==0 
&& n->get_n()%2==0);})) 

{
auto ll = nuc->get_level_scheme();
auto gg = ll->get_decay<tkgammadecay>(“2+1->0+1”);

auto BE2W = gg->get_trans_prob(true,2,true);

nn.set_value(nuc->get_z(), nuc->get_n(), BE2W);
}

nn.draw();
}

Some simple examples (from tkn.in2p3.fr)



Or more complex examples 

(from tkn.in2p3.fr)

Representation of the N=60 island of 

deformation linking:

• two neutron separation energies

• charge radius

• B(E2: 2+ → 0+) in W.u/A

• 2+ state energy
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Grid data sync and any other business

The Cubix software
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Grid data sync and any other business

TkN interface to plot ENSDF data
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Grid data sync and any other business

Peak fit utilities



AGATA Analysis School: 17/01/2025, LyonJérémie Dudouet: j.dudouet@ip2i.in2p3.fr

Grid data sync and any other business

Automatic calibration tools
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Grid data sync and any other business

Efficiency curve determination
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Background subtraction utility
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Grid data sync and any other business

Gamma-Gamma-Gamma player
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Gamma search utility
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Nuclear chart player
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Grid data sync and any other business

Full documentation online: cubix.in2p3.fr
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Grid data sync and any other business

Subscribe to the newsletter and use the hotline ;)
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