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The starting point

• Femul produces a root file containing MANY leaves 
• The analysis procedure is common to all experiments and 

there is little benefit of repeating the same steps over and 
over

• The code was created for a quick near-line analysis and has 
since evolved with more refinements with full analysis 
capabilities

• This also means that the code changes often, so we 
implemented automatic testing to make sure that a commit 
does not break the code
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The output

• The selector produces ROOT files containing:
• Histograms (each analysis is contained within a folder):

• Single detector analysis
• Coincidence analysis

• TTrees of:
• High level data of a single detector. For instance, Spider provides things such as 

excitation energy or angles
• Doppler correction based on the analysis of the agata+ancillary coincidence

• The analysis code handles kinematic reconstruction, energy loss, 
event selection, time and energy gates, optimization procedures

• It can be distributed on multiple machines if compiled with MPI 



Reproducibility

• The output files contain the parameters used to 
generate it:
• The entire selector.conf
• The lookup tables
• The git hash
• The date of creation

• This means that the analysis can be reproduced 
simply by printing the selector.conf used for this 
specific file and checking out the correct hash

• The nearline analysis and configurations of each 
experiment can be recalled by compiling it with the 
right flags

• It is also citable with a DOI:



Features and detectors

• Several detectors have been added since the last AGATA week

• Current supported detectors:
• AGATA

• PRISMA

• SPIDER

• EUCLIDES

• DANTE 

• LABR3

• SAURON (S1)

• OSCAR

• EXOTIC’s MCPS



Configuration of the analysis

KEYWORD | value(s) | unit of measure | comment

• Based on a configuration file and Lookup 
tables 

• These files can be modified multiple 
times since analyzing an entire 
experiment often does not require more 
than 2 hours (depending on computing 
capabilities)

Board | channel | map | thr low | thr high| 
various par | …| time offset | ncal | cal par 1 | …



The UserSelector

• In many cases some things are 
experiment-specific and can be 
handled be added in a specific 
section of the code

• This will create an additional part 
of the analysis with histograms

• One can recall the configuration 
and specific code of the nearline 
analysis as by compiling the 
selector with an experiment-
specific cmake option



Spider

• 36S(d,p)37S to study intruder states 
along the N=20 shell closure

• Example of kinematic reconstruction 

• In many cases, the excitation energy 
can be very helpful

• The EX_VALUES keyword allows to 
generate histograms gated on the right 
value
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Euclides

• Constructing a “rough” compound system excitation energy it is possible to discriminate 
not only protons, deutrons and alphas but also the 1p1n channel from the 1p channel 
(reaction dependent outcome)

Mirco Del Fabbro, PhD Thesis



Prisma

• The analysis of the spectrometer has been included in the selector 
• This allows to exploit the optimization procedure of the selector even on the 

optical parameters of the spectrometer
• Some improvements have also been done on the ionization chamber selection 

F. Angelini, E. Pilotto

ΔZ/Z ~ 1/50 ΔZ/Z ~ 1/65



• The kinematic reconstruction 
and the high position 
sensitivity of AGATA shows 
exciting results

Prisma



Sauron
• Particle identification trough pulse shape analysis
• Event-by-event kinematic reconstruction and 

Doppler correction
• 96Zr(p,p’)96Zr to investigate the two phonon 

octupole excitation
• Excitation energy gate selects precisely the direct 

population of the 6+ state of interest

D. Stramaccioni
[more on Friday at 10:30]



Exotic

• Radioactive beam tracking based on two MCPs similar 
to the one of PRISMA

• The tests are being performed and the code is under 
development

S. Pigliapoco



The optimization procedure

• Remarkable improvements are possible with the optimization but are experiment 
dependent.

• The selector contains a procedure to find the optimal parameters by running 
 RunSelector - -optimize 2



Distributed analysis

• MPI based parallelization on multiple machines (boost-mpi)

• Needs to be compiled with “cmake -DCMAKE_CXX_COMPILER=mpic++ -DUSE_MPI=On .”

• Very simple server/worker structure

• Usually limited by read disk speed



The end.



Dante

• The position is used to refine the 
Doppler correction

• In this case of the triple coincidence 
AGATA-PRISMA-DANTE it is possible to 
operate a fine selection exploiting the 
TOF between Prisma and Dante



Agata & LaBr

• LaBr and Agata share the same base class, GammaDetector

• As a consequence, the analysis of coincidences with Agata is exactly 
the same and one can obtain a refined analysis also for the LaBr



Oscar
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