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• Final energy and time calibrations

• Recovery (partial) of neutron damage using info 
from PSA

• Impact of neutron damage on:
• energy resolution

• Signal shape and PSAo Performs: 

• Recovery (partial) of neutron damage using info from PSA: Trapping.cal

• Realibration over time (core): TimeEvoCC.conf

• Final energy calibrations with offset: RecalEnergy2.cal, gen_conf.py

• Force segments to core (optional) : gen_conf.py

• Global Time alignment: gen_conf.py

o Configuration for this actor can be done by users during/after the experiment

o Generates one file:

• Post__5-40-16384-UI__Ener.spec 

Post__5-40-16384-UI__Ener.spec [0] [0-39]

File in Out/00A e.g.

Files in Conf/00A e.g.

gen_conf.py its outside the 

configuration directory

Local Level Processing

Performs:

• Final energy calibrations of cores and segments (with offset)

• Force segments to core (optional)

• Recovery of neutron damage

• Global time alignment of crystals à important to reduce random coincidences

oAfter PostPSA:
energies are stored in units of keV

times are in units of samples (10 ns)  (but time calibration parameters are in ns)

positions are given in mm, when they show up after the PSA

oReformats the data as data:crystal frames and send it to the data flow
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• Final energy and time calibrations

• Recovery (partial) of neutron damage using info 
from PSA

• Impact of neutron damage on:
• energy resolution

• Signal shape and PSA

Post__5-40-16384-UI__Ener.spec [0] [0-39]

SortPsaHits program applies to the PSA hits a grid of correction parameters for the electron and hole trapping,
determining the optimum set parameters for all the detector channels that minimizes the FWHM and the tail on the
left side of the energy peaks in the spectra.

o Fast neutrons are well known to produce specific lattice 
defects in germanium crystals which act as efficient hole 
traps.

o Reduction in the charge collection efficiency of the 
detectors observable by a low energy tailing on the 
energy line shape

o AGATA crystals are n-type HPGe detectors, which are 
found to be less sensitive to the neutron radiation in 
terms of central contact signals

o The energy deficit can be corrected using the position 
information obtained by the PSA

LOOP CRYS 00A 00B 00C 01A 01B 01C 02A 02B 04A 04B 04C 05B 05C 06A 06C 

08A 08B 08C 09A 09B 09C 10A 10B 10C 11A 11B 13A 13B 13C

Chain 3      CRYS

Producer     BasicAFP
Filter       PostPSAFilter

Dispatcher   EventBuilder

ENDLOOP

Chain 2      Builder/
Builder      EventBuilder

#Consumer     BasicAFC

Dispatcher   EventMerger

Chain 3      Merger/
Builder      EventMerger

Filter       TrackingFilterOFT

Consumer     TreeBuilder

B. Bruyneel et al. The European Physical Journal A, 49:61, 2013.

PostPSA Filter
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• Final energy and time calibrations

• Recovery (partial) of neutron damage using info 
from PSA

• Impact of neutron damage on:
• energy resolution

• Signal shape and PSA

LOOP CRYS 00A 00B 00C 01A 01B 01C 02A 02B 04A 04B 04C 05B 05C 06A 06C 

08A 08B 08C 09A 09B 09C 10A 10B 10C 11A 11B 13A 13B 13C

Chain 3      CRYS

Producer     BasicAFP
Filter       PostPSAFilter

Dispatcher   EventBuilder

ENDLOOP

Chain 2      Builder/
Builder      EventBuilder

#Consumer     BasicAFC

Dispatcher   EventMerger

Chain 3      Merger/
Builder      EventMerger

Filter       TrackingFilterOFT

Consumer     TreeBuilder

What is needed:
o Long 60Co run
o PSA hits file : Data/{crystalID}/Psa__0-16-F__Hits.fdat

o Conf File: Trapping.cal, gen_conf.py
o Auxiliary files: Pso__2-4-40-2048-UI__Ener.spec

o Programs/scripts:

SortPsaHits: get the optimum lambdaE lambadaH parameters and generates Pso__2-4-40-2048-UI__Ener.spec
SortPsaHits -f  Psa__0-16-F__Hits.fdat  -best 1300 1350  -bpar 1 10000 0 

SortPsaHits -f ../Data/{crystalID}/Psa__0-16-F__Hits.fdat -gain 5 -offs 5000 -fcal Trapping.cal

RecalEnergy: generate calibration coefficients for the different columms of Trapping.conf
RecalEnergy -spe Pso__2-4-40-2048-UI__Ener.spec -num 40 -sub 0 -offs -5000 -gain 5 -noTR -dwa 25 2 | tee Recal_SG_orig.txt

colupdate.py: add these coefficients to the different columns of Trapping.conf
./colupdate.py -c 1 13 Trapping.cal Recal_SG_orig.txt -o Trapping.cal

The Trapping.cal file has 36 lines, one per segment:

#SG gainSG_orig gainCC_orig lambdaE lambdaH gainSG_corr gainCC_corr

0            1.          1.   51.6     6.6           1.         1.

1            1.          1.  269.3     6.6           1.         1.

2            1.          1.   51.6     6.6           1.         1.

...

35           1.          1.  104.4     8.9           1.         1.

1. Neutron Damage correction

PostPSA Filter

3 steps process

Replay to generate Psa__0-16-F__Hits.fdat  files 
femul key in PSAFilter: “WritePSAHits”,

1. RecalEnergy, SortPSAHits (Check) [Optional]

2. SortPSAHits (Check)

3. RecalEnergy, SortPSAHits (Check)

Verification with femul replay

femul key in PostPSAFilter: 
“Trapping Trapping.cal”,

Add it in gen_conf.py 

More details in AGATA_LLP_UsersGuide

https://agata.pages.in2p3.fr/handbook/userguides/AGATA_LLP_UsersGuide/
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• Final energy and time calibrations

• Recovery (partial) of neutron damage using info 
from PSA

• Impact of neutron damage on:
• energy resolution

• Signal shape and PSA

LOOP CRYS 00A 00B 00C 01A 01B 01C 02A 02B 04A 04B 04C 05B 05C 06A 06C 

08A 08B 08C 09A 09B 09C 10A 10B 10C 11A 11B 13A 13B 13C

Chain 3      CRYS

Producer     BasicAFP
Filter       PostPSAFilter

Dispatcher   EventBuilder

ENDLOOP

Chain 2      Builder/
Builder      EventBuilder

#Consumer     BasicAFC

Dispatcher   EventMerger

Chain 3      Merger/
Builder      EventMerger

Filter       TrackingFilterOFT

Consumer     TreeBuilder

What is needed:
o Long 60Co run
o PSA hits file : Data/{crystalID}/Psa__0-16-F__Hits.fdat

o Conf File: Trapping.cal, gen_conf.py
o Auxiliary files: Pso__2-4-40-2048-UI__Ener.spec

o Programs/scripts:

SortPsaHits: get the optimum lambdaE lambadaH parameters and generates Pso__2-4-40-2048-UI__Ener.spec
SortPsaHits -f  Psa__0-16-F__Hits.fdat  -best 1300 1350  -bpar 1 10000 0 

SortPsaHits -f ../Data/{crystalID}/Psa__0-16-F__Hits.fdat -gain 5 -offs 5000 -fcal Trapping.cal

RecalEnergy: generate calibration coefficients for the different columms of Trapping.conf
RecalEnergy -spe Pso__2-4-40-2048-UI__Ener.spec -num 40 -sub 0 -offs -5000 -gain 5 -noTR -dwa 25 2 | tee Recal_SG_orig.txt

colupdate.py: add these coefficients to the different columns of Trapping.conf
./colupdate.py -c 1 13 Trapping.cal Recal_SG_orig.txt -o Trapping.cal

1. Neutron Damage correction

PostPSA Filter

3 steps process

Replay to generate Psa__0-16-F__Hits.fdat  files 
femul key in PSAFilter: “WritePSAHits”,

1. RecalEnergy, SortPSAHits (Check) [Optional]

2. SortPSAHits (Check)

3. RecalEnergy, SortPSAHits (Check)

Verification with femul replay

femul key in PostPSAFilter: 
“Trapping Trapping.cal”,

Add it in gen_conf.py 

More details in AGATA_LLP_UsersGuide

NEW!
Neutron damage correction improvements:

• For SG+CC, we employ a normalization of the whole grid of FOMs 

(such that the highest FOM has value 1) before calculating the average

• Implementation of an Adaptive Grid – Search

“-size” option: variable grid size, default is kept at nH=100, nE=50

“-algo” option: user must choose number of iterations and which 

spectra to optimize (0=SG, 1=CC or 2=SG+CC). Default values are 1 2

“zoom” option: user can specify the magnification factor M between 

iterations. Default is 0.25

Example of command:
SortPsaHits -f Psa__0-16-F__Hits.fdat -best 1300 1350 -bpar 1 10000 0 -size 50 30 -algo 3 2

Elia Pilotto Agata Week 2024

https://agata.pages.in2p3.fr/handbook/userguides/AGATA_LLP_UsersGuide/
https://indico.in2p3.fr/event/32956/contributions/142525/


Post__5-40-16384-UI__Ener.spec [0] [0-39]

1. Neutron Damage correction

PostPSA Filter

Pso__2-4-40-2048-UI__Ener.spec [0][1][all] before (red) and [0][3][all] after (white) the neutron correction

[0-SG,1-CC]

[0-orig,1-orig+recal,2-corr,3-corr+recal]

[0-39]:

• 0-35 segments

• 36 Or of segments/cores

• 37 Or of segments/cores M=1

• 38 Sum of segments/cores

• 39 Average SumSegs+SumCC

3 steps process

1. RecalEnergy, SortPSAHits (Check) [Optional]

2. SortPSAHits (Check)

3. RecalEnergy, SortPSAHits (Check)



Post__5-40-16384-UI__Ener.spec [0] [0-39] Post__5-40-16384-UI__Ener.spec [1] [0-39]
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1. Neutron Damage correction

PostPSA Filter Verification with femul replay

before after
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• Final energy and time calibrations

• Recovery (partial) of neutron damage using info 
from PSA
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• energy resolution

• Signal shape and PSA

LOOP CRYS 00A 00B 00C 01A 01B 01C 02A 02B 04A 04B 04C 05B 05C 06A 06C 

08A 08B 08C 09A 09B 09C 10A 10B 10C 11A 11B 13A 13B 13C

Chain 3      CRYS

Producer     BasicAFP
Filter       PostPSAFilter

Dispatcher   EventBuilder

ENDLOOP

Chain 2      Builder/
Builder      EventBuilder

#Consumer     BasicAFC

Dispatcher   EventMerger

Chain 3      Merger/
Builder      EventMerger

Filter       TrackingFilterOFT

Consumer     TreeBuilder

2. Recalibration

PostPSA Filter

Recalibration with a 152Eu to include the offset (before it needs to be decided if force 

segments to core will be used)

• 2 types: RecalEnergy2 file or RecalSG/RecalCC

# indx #spec #pks #ok   rEnergy FW05     FW01      Area  Position  Width   Ampli WTML    WTMR  slope*gain rChi2%   offs1*g   slope1*g rChi2%

# 

0     40   32  10   1408.15    5.032   12.662      4294   5624.78   16.5     171   4.320   1.823    1.001387   1.74     0.216   1.001157   0.42

1     41   18   8   1409.43    9.080   18.768      2425   5614.94   36.0      59   2.329   1.823    1.004054 999.99     7.040   0.996854  91.65

2     42   24  10   1407.05    7.637   17.111      3068   5611.22   29.1      85   2.861   1.823    1.003023  52.70    -0.732   1.003805  41.66

3     43   25   9   1407.38    5.256   13.774      3854   5624.43   15.7     144   5.210   1.823    1.000901  29.62    -1.073 1.001038   2.44

4     44   20   9   1408.21    4.658   12.739      2799   5621.39   12.1     116   6.562   1.823    1.002036   6.53     0.213   1.001812   6.24

5     45   14   9   1408.15    4.126   10.131      1331   5623.55   14.1      65   3.909   1.823    1.001609  37.60    -0.389   1.002013  38.46

6     46   29  10   1407.69    5.470   13.087      4393   5626.02   19.5     165   3.546   1.823    1.000845   9.79     0.293   1.000532   8.18

7     47   22  10   1408.45    6.756   17.530      2612   5619.43   20.6      76   4.964   1.823    1.002556  21.86     0.213   1.002329  23.10

8     48   22  10   1406.20    7.643   17.149      3859   5615.23   29.2     107   2.873   1.823    1.001704  58.23    -0.356   1.002085  61.32

9     49   27   5   1408.70    7.257   18.956      4738   3839.23   17.0     186   3.888   2.197    1.467693 919.64     3.908   1.461898 601.93

10     50   21   9   1407.96    4.656   12.110      3307   5625.36   14.1     140   5.020   1.823    1.001149   3.90     0.054   1.001093   4.38

11     51   18   9   1407.84    3.527    9.297      1745   5629.84   10.3      97   5.363   1.823    1.000273  14.65    -0.697   1.001004   3.71

12     52   27  10   1407.10    5.281   12.534      3671   5623.66   19.0     143   3.446   1.823    1.000842  18.52    -0.183   1.001037  19.73

The recalibration of segments and cores is a several steps process and one must be careful of the possible 

redundant calibration done by the PostPSA filter actor:

0) Recalibration of Segments from file RecalEnergy1

1) Recalibration of Segments and Cores from the Trapping file

Filling histograms libraries 0 to 3 in PostSpecEner

2) Correction for energy drifting over time (Core energy)

3) Recalibration of Segments from file RecalEnergy2

4) Core recalibration from RecalCC and Segments recalibration from RecalSG 

6) Force segments to core

Filling histograms library 4 in PostSpecEner

More details in AGATA_LLP_UsersGuide

https://agata.pages.in2p3.fr/handbook/userguides/AGATA_LLP_UsersGuide/
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LOOP CRYS 00A 00B 00C 01A 01B 01C 02A 02B 04A 04B 04C 05B 05C 06A 06C 

08A 08B 08C 09A 09B 09C 10A 10B 10C 11A 11B 13A 13B 13C

Chain 3      CRYS

Producer     BasicAFP
Filter       PostPSAFilter

Dispatcher   EventBuilder

ENDLOOP

Chain 2      Builder/
Builder      EventBuilder

#Consumer     BasicAFC

Dispatcher   EventMerger

Chain 3      Merger/
Builder      EventMerger

Filter       TrackingFilterOFT

Consumer     TreeBuilder

2. Recalibration

PostPSA Filter

Recalibration with a 152Eu to include the offset (before it needs to be decided if force 

segments to core will be used)

• 2 types: RecalEnergy2 file or RecalSG/RecalCC

# indx #spec #pks #ok   rEnergy FW05     FW01      Area  Position  Width   Ampli WTML    WTMR  slope*gain rChi2%   offs1*g   slope1*g rChi2%

# 

0     40   32  10   1408.15    5.032   12.662      4294   5624.78   16.5     171   4.320   1.823    1.001387   1.74     0.216   1.001157   0.42

1     41   18   8   1409.43    9.080   18.768      2425   5614.94   36.0      59   2.329   1.823    1.004054 999.99     7.040   0.996854  91.65

2     42   24  10   1407.05    7.637   17.111      3068   5611.22   29.1      85   2.861   1.823    1.003023  52.70    -0.732   1.003805  41.66

3     43   25   9   1407.38    5.256   13.774      3854   5624.43   15.7     144   5.210   1.823    1.000901  29.62    -1.073 1.001038   2.44

4     44   20   9   1408.21    4.658   12.739      2799   5621.39   12.1     116   6.562   1.823    1.002036   6.53     0.213   1.001812   6.24

5     45   14   9   1408.15    4.126   10.131      1331   5623.55   14.1      65   3.909   1.823    1.001609  37.60    -0.389   1.002013  38.46

6     46   29  10   1407.69    5.470   13.087      4393   5626.02   19.5     165   3.546   1.823    1.000845   9.79     0.293   1.000532   8.18

7     47   22  10   1408.45    6.756   17.530      2612   5619.43   20.6      76   4.964   1.823    1.002556  21.86     0.213   1.002329  23.10

8     48   22  10   1406.20    7.643   17.149      3859   5615.23   29.2     107   2.873   1.823    1.001704  58.23    -0.356   1.002085  61.32

9     49   27   5   1408.70    7.257   18.956      4738   3839.23   17.0     186   3.888   2.197    1.467693 919.64     3.908   1.461898 601.93

10     50   21   9   1407.96    4.656   12.110      3307   5625.36   14.1     140   5.020   1.823    1.001149   3.90     0.054   1.001093   4.38

11     51   18   9   1407.84    3.527    9.297      1745   5629.84   10.3      97   5.363   1.823    1.000273  14.65    -0.697   1.001004   3.71

12     52   27  10   1407.10    5.281   12.534      3671   5623.66   19.0     143   3.446   1.823    1.000842  18.52    -0.183   1.001037  19.73

The recalibration of segments and cores is a several steps process and one must be careful of the possible 

redundant calibration done by the PostPSA filter actor:

Recalibration of Segments from file RecalEnergy1 Typically not used

Recalibration of Segments and Cores from the Trapping file performed in the neutron damage correction

Filling histograms libraries 0 to 3 in PostSpecEner

0) Correction for energy drifting over time (Core energy)                        

1) Recalibration of Segments from file RecalEnergy2

2) Core recalibration from RecalCC and Segments recalibration from RecalSG 

3) Force segments to core

Filling histograms library 4 in PostSpecEner

More details in AGATA_LLP_UsersGuide

NEW!

https://agata.pages.in2p3.fr/handbook/userguides/AGATA_LLP_UsersGuide/
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2.0 Recalibration: Correction for energy drifting over time

PostPSA Filter

# indx #spec #pks #ok   rEnergy FW05     FW01      Area  Position  Width   Ampli WTML    WTMR  slope*gain rChi2%   offs1*g   slope1*g rChi2%

# 

0     40   32  10   1408.15    5.032   12.662      4294   5624.78   16.5     171   4.320   1.823    1.001387   1.74     0.216   1.001157   0.42

1     41   18   8   1409.43    9.080   18.768      2425   5614.94   36.0      59   2.329   1.823    1.004054 999.99     7.040   0.996854  91.65

2     42   24  10   1407.05    7.637   17.111      3068   5611.22   29.1      85   2.861   1.823    1.003023  52.70    -0.732   1.003805  41.66

3     43   25   9   1407.38    5.256   13.774      3854   5624.43   15.7     144   5.210   1.823    1.000901  29.62    -1.073 1.001038   2.44

4     44   20   9   1408.21    4.658   12.739      2799   5621.39   12.1     116   6.562   1.823    1.002036   6.53     0.213   1.001812   6.24

5     45   14   9   1408.15    4.126   10.131      1331   5623.55   14.1      65   3.909   1.823    1.001609  37.60    -0.389   1.002013  38.46

6     46   29  10   1407.69    5.470   13.087      4393   5626.02   19.5     165   3.546   1.823    1.000845   9.79     0.293   1.000532   8.18

7     47   22  10   1408.45    6.756   17.530      2612   5619.43   20.6      76   4.964   1.823    1.002556  21.86     0.213   1.002329  23.10

8     48   22  10   1406.20    7.643   17.149      3859   5615.23   29.2     107   2.873   1.823    1.001704  58.23    -0.356   1.002085  61.32

9     49   27   5   1408.70    7.257   18.956      4738   3839.23   17.0     186   3.888   2.197    1.467693 919.64     3.908   1.461898 601.93

10     50   21   9   1407.96    4.656   12.110      3307   5625.36   14.1     140   5.020   1.823    1.001149   3.90     0.054   1.001093   4.38

11     51   18   9   1407.84    3.527    9.297      1745   5629.84   10.3      97   5.363   1.823    1.000273  14.65    -0.697   1.001004   3.71

12     52   27  10   1407.10    5.281   12.534      3671   5623.66   19.0     143   3.446   1.823    1.000842  18.52    -0.183   1.001037  19.73

What is needed:
o Long run with high energy transitions
o Root file : Out/Analysis/Tree_0000.root

o Conf File: TimeEvoCC.conf, gen_conf.py
o Programs/scripts:

Cross – correlation Correction Method (CCM)
• Create a matrix Core energy versus time and divide in slices

• For each a projection, calculate product between a reference spectrum and the shifted projection

• Perform a scan for each slice

femul key in PostPSAFilter: 
“TimeEvoCCFile    TimeEvoCC.conf”,”,

Add it in gen_conf.py 

The TimeEvoCC.conf file must contain three columns with the 
following format:
#TS_start          TS_stop         gain

6150000000000       6210000000000    0.999948755522396

6210000000000       6270000000000    0.999887585155303

…

Replay to generate ROOT files 

femul Topology_Global_Tree.conf

Matus Balogh NIM paper

GitHub code

E. Pilotto Agata week 2024

• It has been observed that especially when using 

the lower energy gain of the core contact gain 

oscillations of the order of 1/1000 can occur

• Pseudo – periodic with 6h period (AGATA filling)

• More pronounced in detectors placed in the lower 

part of Agata, pointing upwards

• To be corrected before the recalibration with offset 

of the core (RecalCC)

More details in AGATA_LLP_UsersGuide and Elia Pilotto Agata Week 2024

Core energy obscillations were observed in a 

long run taken with a high energy source​

Previously observed during the LNL Agata 

demonstrator campaign

Add these coefficients to 

gen_conf.py

NEW!

https://doi.org/10.1016/j.nima.2021.165368
https://doi.org/10.1016/j.nima.2021.165368
https://github.com/matLogh/CCM​
https://agata.pages.in2p3.fr/handbook/userguides/AGATA_LLP_UsersGuide/
https://indico.in2p3.fr/event/32956/contributions/142525/
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LOOP CRYS 00A 00B 00C 01A 01B 01C 02A 02B 04A 04B 04C 05B 05C 06A 06C 

08A 08B 08C 09A 09B 09C 10A 10B 10C 11A 11B 13A 13B 13C

Chain 3      CRYS

Producer     BasicAFP
Filter       PostPSAFilter

Dispatcher   EventBuilder

ENDLOOP

Chain 2      Builder/
Builder      EventBuilder

#Consumer     BasicAFC

Dispatcher   EventMerger

Chain 3      Merger/
Builder      EventMerger

Filter       TrackingFilterOFT

Consumer     TreeBuilder

What is needed:
o Long 152Eu run
o PostPSA file : Out/{crystalID}/Post__5-40-16384-UI__Ener.spec 

o Conf File: RecalEnergy2.cal, gen_conf.py
o Auxiliary files: Recal2.txt
o Programs/scripts:

RecalEnergy: generate calibration coefficients

RecalEnergy -spe Out_norecal/{crystalID}/Post__5-40-16384-UI__Ener.spec -sub 160 -num 36 -gain 4 -poly1 -152Eu

colupdate.py: add these coefficients to the 3rd and 4th columns of RecalEnergy2.cal
./colupdate.py -c 2 14 RecalEnergy2.cal Recal2.txt -o RecalEnergy2.cal 

./colupdate.py -c 3 15 RecalEnergy2.cal Recal2.txt -o RecalEnergy2.cal

The RecalEnergy2.cal file has 36 lines, one per segment:

#segm %d(id)     %f(offset)   %f(egain) 

segm 0        0.216       1.001157

segm 1        7.040       0.996854

segm 2       -0.732       1.003805

...

segm 35       -1.083       1.002038

2.1 Recalibration: RecalEnergy2

PostPSA Filter
3 steps process

femul key in PostPSAFilter: 
“RecalEnergy2 RecalEnergy2.cal”,

Add it in gen_conf.py 

1. RecalEnergy2 (Check)

2. RecalCC and RecalSG (Check)
3. ForceSegmentstoCore (Check)[Optional]

Verification with femul replay each step

Recalibration with a 152Eu to include the offset (before it needs to be decided if force 

segments to core will be used)

• 2 types: RecalEnergy2 file or RecalSG/RecalCC

# indx #spec #pks #ok   rEnergy FW05     FW01      Area  Position  Width   Ampli WTML    WTMR  slope*gain rChi2%   offs1*g   slope1*g rChi2%

# 

0     40   32  10   1408.15    5.032   12.662      4294   5624.78   16.5     171   4.320   1.823    1.001387   1.74     0.216   1.001157   0.42

1     41   18   8   1409.43    9.080   18.768      2425   5614.94   36.0      59   2.329   1.823    1.004054 999.99     7.040   0.996854  91.65

2     42   24  10   1407.05    7.637   17.111      3068   5611.22   29.1      85   2.861   1.823    1.003023  52.70    -0.732   1.003805  41.66

3     43   25   9   1407.38    5.256   13.774      3854   5624.43   15.7     144   5.210   1.823    1.000901  29.62    -1.073 1.001038   2.44

4     44   20   9   1408.21    4.658   12.739      2799   5621.39   12.1     116   6.562   1.823    1.002036   6.53     0.213   1.001812   6.24

5     45   14   9   1408.15    4.126   10.131      1331   5623.55   14.1      65   3.909   1.823    1.001609  37.60    -0.389   1.002013  38.46

6     46   29  10   1407.69    5.470   13.087      4393   5626.02   19.5     165   3.546   1.823    1.000845   9.79     0.293   1.000532   8.18

7     47   22  10   1408.45    6.756   17.530      2612   5619.43   20.6      76   4.964   1.823    1.002556  21.86     0.213   1.002329  23.10

8     48   22  10   1406.20    7.643   17.149      3859   5615.23   29.2     107   2.873   1.823    1.001704  58.23    -0.356   1.002085  61.32

9     49   27   5   1408.70    7.257   18.956      4738   3839.23   17.0     186   3.888   2.197    1.467693 919.64     3.908   1.461898 601.93

10     50   21   9   1407.96    4.656   12.110      3307   5625.36   14.1     140   5.020   1.823    1.001149   3.90     0.054   1.001093   4.38

11     51   18   9   1407.84    3.527    9.297      1745   5629.84   10.3      97   5.363   1.823    1.000273  14.65    -0.697   1.001004   3.71

12     52   27  10   1407.10    5.281   12.534      3671   5623.66   19.0     143   3.446   1.823    1.000842  18.52    -0.183   1.001037  19.73

More details in AGATA_LLP_UsersGuide

https://agata.pages.in2p3.fr/handbook/userguides/AGATA_LLP_UsersGuide/


What is needed:
o Long 152Eu run
o PostPSA file : Out/{crystalID}/Post__5-40-16384-UI__Ener.spec 

o Conf File: gen_conf.py
o Auxiliary files: Recal2.txt
o Programs/scripts:

RecalEnergy: generate calibration coefficients
• For the core recalibration with offset
RecalEnergy -spe Out_norecal/{crystalID}/Post__5-40-16384-UI__Ener.spec -sub 199 -num 1 -gain 4 -poly1 -152Eu 

• For the sum of segments recalibration with ofset (one gain and offset for all the segments, optional)
RecalEnergy -spe Out_norecal/{crystalID}/Post__5-40-16384-UI__Ener.spec -sub 198 -num 1 -gain 4 -poly1 -152Eu

Add these coefficients to gen_conf.py

# indx #spec #pks #ok rEnergy FW05 FW01 Area Position Width Ampli WTML WTMR slope*gain rChi2% offs1*g slope1*g rChi2%

# 

0 199 90 10 1408.00 3.048 6.491 214459 5629.83 12.1 15148 2.432 1.869 1.000385 0.32 -0.050 1.000438 0.28

# indx #spec #pks #ok rEnergy FW05 FW01 Area Position Width Ampli WTML WTMR slope*gain rChi2% offs1*g slope1*g rChi2%

# 

0 198 67 10 1408.17 5.674 14.718 179916 5639.15 20.0 6174 2.245 3.643 0.998854 7.87 0.454 0.998371 2.04

Final energy and time 

calibrations

•Recovery (partial) of neutron 

damage using info from PSA
–Impact of neutron damage on:
•energy resolution

•Signal shape and PSA

• Final energy and time calibrations

• Recovery (partial) of neutron damage using info 
from PSA

• Impact of neutron damage on:
• energy resolution

• Signal shape and PSA

LOOP CRYS 00A 00B 00C 01A 01B 01C 02A 02B 04A 04B 04C 05B 05C 06A 06C 

08A 08B 08C 09A 09B 09C 10A 10B 10C 11A 11B 13A 13B 13C

Chain 3      CRYS

Producer     BasicAFP
Filter       PostPSAFilter

Dispatcher   EventBuilder

ENDLOOP

Chain 2      Builder/
Builder      EventBuilder

#Consumer     BasicAFC

Dispatcher   EventMerger

Chain 3      Merger/
Builder      EventMerger

Filter       TrackingFilterOFT

Consumer     TreeBuilder

2.2 Recalibration: RecalCC & RecalSG

PostPSA Filter
3 steps process

femul key in PostPSAFilter: 
“RecalCC offset egain”,

“RecalSG offset egain”,

1. RecalEnergy2 (Check)

2. RecalCC and RecalSG (Check)
3. ForceSegmentstoCore (Check)[Optional]

Verification with femul replay each step

Recalibration with a 152Eu to include the offset (before it needs to be decided if force 

segments to core will be used)

• 2 types: RecalEnergy2 file or RecalSG/RecalCC

# indx #spec #pks #ok   rEnergy FW05     FW01      Area  Position  Width   Ampli WTML    WTMR  slope*gain rChi2%   offs1*g   slope1*g rChi2%

# 

0     40   32  10   1408.15    5.032   12.662      4294   5624.78   16.5     171   4.320   1.823    1.001387   1.74     0.216   1.001157   0.42

1     41   18   8   1409.43    9.080   18.768      2425   5614.94   36.0      59   2.329   1.823    1.004054 999.99     7.040   0.996854  91.65

2     42   24  10   1407.05    7.637   17.111      3068   5611.22   29.1      85   2.861   1.823    1.003023  52.70    -0.732   1.003805  41.66

3     43   25   9   1407.38    5.256   13.774      3854   5624.43   15.7     144   5.210   1.823    1.000901  29.62    -1.073 1.001038   2.44

4     44   20   9   1408.21    4.658   12.739      2799   5621.39   12.1     116   6.562   1.823    1.002036   6.53     0.213   1.001812   6.24

5     45   14   9   1408.15    4.126   10.131      1331   5623.55   14.1      65   3.909   1.823    1.001609  37.60    -0.389   1.002013  38.46

6     46   29  10   1407.69    5.470   13.087      4393   5626.02   19.5     165   3.546   1.823    1.000845   9.79     0.293   1.000532   8.18

7     47   22  10   1408.45    6.756   17.530      2612   5619.43   20.6      76   4.964   1.823    1.002556  21.86     0.213   1.002329  23.10

8     48   22  10   1406.20    7.643   17.149      3859   5615.23   29.2     107   2.873   1.823    1.001704  58.23    -0.356   1.002085  61.32

9     49   27   5   1408.70    7.257   18.956      4738   3839.23   17.0     186   3.888   2.197    1.467693 919.64     3.908   1.461898 601.93

10     50   21   9   1407.96    4.656   12.110      3307   5625.36   14.1     140   5.020   1.823    1.001149   3.90     0.054   1.001093   4.38

11     51   18   9   1407.84    3.527    9.297      1745   5629.84   10.3      97   5.363   1.823    1.000273  14.65    -0.697   1.001004   3.71

12     52   27  10   1407.10    5.281   12.534      3671   5623.66   19.0     143   3.446   1.823    1.000842  18.52    -0.183   1.001037  19.73

More details in AGATA_LLP_UsersGuide

https://agata.pages.in2p3.fr/handbook/userguides/AGATA_LLP_UsersGuide/


Final energy and time 

calibrations

•Recovery (partial) of neutron 

damage using info from PSA
–Impact of neutron damage on:
•energy resolution

•Signal shape and PSA

• Final energy and time calibrations

• Recovery (partial) of neutron damage using info 
from PSA

• Impact of neutron damage on:
• energy resolution

• Signal shape and PSA

LOOP CRYS 00A 00B 00C 01A 01B 01C 02A 02B 04A 04B 04C 05B 05C 06A 06C 

08A 08B 08C 09A 09B 09C 10A 10B 10C 11A 11B 13A 13B 13C

Chain 3      CRYS

Producer     BasicAFP
Filter       PostPSAFilter

Dispatcher   EventBuilder

ENDLOOP

Chain 2      Builder/
Builder      EventBuilder

#Consumer     BasicAFC

Dispatcher   EventMerger

Chain 3      Merger/
Builder      EventMerger

Filter       TrackingFilterOFT

Consumer     TreeBuilder

What is needed:
o Source and In-beam data
o PostPSA file and Track files : Out/{crystalID}/Post__5-40-16384-UI__Ener.spec

Out/Merger/Track__2-24-16384-UI__EC.spec
Out/Merger/Track__2-15-16384-UI__EE.spec 

o Conf File: gen_conf.py

2.3 Recalibration: 
Force Segments to core

PostPSA Filter
3 steps process

femul key in PostPSAFilter: 
“ForceSegmentstoCore”,

Add it in gen_conf.py 

1. RecalEnergy2 (Check)

2. RecalCC and RecalSG (Check)
3. ForceSegmentstoCore (Check)[Optional]

Verification with femul replay each step

Recalibration with a 152Eu to include the offset (before it needs to be decided if force 

segments to core will be used)

• 2 types: RecalEnergy2 file or RecalSG/RecalCC

# indx #spec #pks #ok   rEnergy FW05     FW01      Area  Position  Width   Ampli WTML    WTMR  slope*gain rChi2%   offs1*g   slope1*g rChi2%

# 

0     40   32  10   1408.15    5.032   12.662      4294   5624.78   16.5     171   4.320   1.823    1.001387   1.74     0.216   1.001157   0.42

1     41   18   8   1409.43    9.080   18.768      2425   5614.94   36.0      59   2.329   1.823    1.004054 999.99     7.040   0.996854  91.65

2     42   24  10   1407.05    7.637   17.111      3068   5611.22   29.1      85   2.861   1.823    1.003023  52.70    -0.732   1.003805  41.66

3     43   25   9   1407.38    5.256   13.774      3854   5624.43   15.7     144   5.210   1.823    1.000901  29.62    -1.073 1.001038   2.44

4     44   20   9   1408.21    4.658   12.739      2799   5621.39   12.1     116   6.562   1.823    1.002036   6.53     0.213   1.001812   6.24

5     45   14   9   1408.15    4.126   10.131      1331   5623.55   14.1      65   3.909   1.823    1.001609  37.60    -0.389   1.002013  38.46

6     46   29  10   1407.69    5.470   13.087      4393   5626.02   19.5     165   3.546   1.823    1.000845   9.79     0.293   1.000532   8.18

7     47   22  10   1408.45    6.756   17.530      2612   5619.43   20.6      76   4.964   1.823    1.002556  21.86     0.213   1.002329  23.10

8     48   22  10   1406.20    7.643   17.149      3859   5615.23   29.2     107   2.873   1.823    1.001704  58.23    -0.356   1.002085  61.32

9     49   27   5   1408.70    7.257   18.956      4738   3839.23   17.0     186   3.888   2.197    1.467693 919.64     3.908   1.461898 601.93

10     50   21   9   1407.96    4.656   12.110      3307   5625.36   14.1     140   5.020   1.823    1.001149   3.90     0.054   1.001093   4.38

11     51   18   9   1407.84    3.527    9.297      1745   5629.84   10.3      97   5.363   1.823    1.000273  14.65    -0.697   1.001004   3.71

12     52   27  10   1407.10    5.281   12.534      3671   5623.66   19.0     143   3.446   1.823    1.000842  18.52    -0.183   1.001037  19.73

More details in AGATA_LLP_UsersGuide

• Energy of segments scaled in such a way that their sum equals Energy of Core

• Optional/Experiment dependent​

https://agata.pages.in2p3.fr/handbook/userguides/AGATA_LLP_UsersGuide/


00A

03A

04A

05A

06A

10A

12A

14A

Sumseg per det
(RecalEnergy2)

2. Recalibration

PostPSA Filter Verification with femul replay each step

Post__5-40-16384-UI__Ener.spec [4] [38]



00A

03A

04A

05A

06A

10A

12A

14A

Core per det
(RecalCC) 

2. Recalibration

PostPSA Filter Verification with femul replay each step

Post__5-40-16384-UI__Ener.spec [4] [39]



Sumseg
(RecalEnergy2, RecalCC,RecalSG, ForceSegToCore)

2. Recalibration

PostPSA Filter Verification with femul replay each step

Post__5-40-16384-UI__Ener.spec [4] [38]



PostPSA Filter Core

Track__2-15-16384-UI__EE.spec [0][0-2]

Tracked spectrum[0][2]

“SumSeg Common” spectrum[0][1]

Core Common spectrum[0][0]

Tracked spectrum[0][2]

“SumSeg Common” spectrum[0][1]

Core Common spectrum[0][0]

No ForceSeg, RecalEnergy2
ForceSeg, RecalEnergy2, RecalCC RecalSG
ForceSeg, RecalEnergy2 no offset, RecalCC RecalSG

2. Recalibration



00A

03A

04A

05A

06A

10A

12A

14A

Not use ForceSegmentsToCore

Track__2-24-16384-UI__EC.spec

2. Recalibration

PostPSA Filter



00A

03A

04A

05A

06A

10A

12A

14A

Not use ForceSegmentsToCore

Core 00A

SumSeg 05B:~4 keV of FWHM at 1.3MeV

Core0: ~7 keV of FWHM at 1.3MeV

Track__2-24-16384-UI__EC.spec

2. Recalibration

PostPSA Filter



Final energy and time 

calibrations

•Recovery (partial) of neutron 

damage using info from PSA
–Impact of neutron damage on:
•energy resolution

•Signal shape and PSA

What is needed:
o Any run
o Spectra file : Data/Merger/Track__35-35-1000-UI__TT.spec

o Conf File: gen_conf.py
o Auxiliary files: recalT.dat

o Programs/scripts:

RecalEnergy: generate shift coefficients for the N*N time spectra
RecalEnergy -spe ../Out/Merger/Track__${N}-${N}-1000-UI__TT.spec -T 500 -num ${NN} | tee recalT.dat

solveTT.py:find the best shift combination. 
${pathSoftware}/solveTT.py -f recalT.dat -n ${N} -c 13 -p 500

3. Global time alignment

PostPSA Filter
2 steps process

femul key in PostPSAFilter: 
“TimeShiftCC coeff”,

1. Replay without coeff

2. Replay with coeff

To be done every time that there is a 
GTS alignment

Track__35-35-1000-UI__TT.spec

Shifts that minimize Chi2

0.001

-0.181

0.004

-0.087

0.040

-0.239

...

#indx #spec #pks #ok rEnergy FW05 FW01 Area Position Width Ampli WTML WTMR shift*gain

#

0 0 0 0 0.00 0.000 0.000 0 0.00 0.0 0 0.000 0.000 0.000

1 1 1 1 500.85 23.649 55.600 1480831 500.85 23.0 51178 2.171 2.653 -0.851

2 2 1 1 500.47 20.929 48.502 1615273 500.47 20.7 63431 2.343 2.335 -0.473

3 3 1 1 499.84 25.223 58.799 510810 499.84 24.9 16595 2.289 2.430 0.164

4 4 1 1 499.65 25.046 60.172 105932 499.65 24.3 3416 2.247 2.715 0.350

...

# indx #spec #pks #ok   rEnergy FW05     FW01      Area  Position  Width   Ampli WTML    WTMR  shift*gain

# 

0     40    1   1    500.14   17.034   38.743     14865    500.14   16.1     731   2.993   1.823       7.117

1     41    1   1    503.37   19.629   44.382      9422    503.37   19.5     400   2.382   2.171       8.970

2     42    1   1    501.04   16.180   36.094     11042    501.04   15.8     574   2.604   1.955       6.384

3     43    1   1    502.67   16.667   36.949     10726    502.67   16.4     543   2.558   1.958       5.505

4     44    1   1    503.28   17.366   40.384      8202    503.28   17.1     388   2.484   2.231       4.557

5     45    1   1    502.21   15.196   37.456      6171    502.21   14.7     323   2.641   2.473       4.868

6     46    1   1    495.26   15.689   37.220     15836    495.26   14.1     830   3.439   1.823       7.136

7     47    1   1    494.54   14.848   34.207     10077    494.54   14.3     562   2.771   2.005       6.002

8     48    1   1    494.75   13.281   30.954     12390    494.75   12.8     768   2.781   2.055       6.143

9     49    1   1    502.06   18.771   43.533     12570    502.06   18.4     551   2.158   2.570       6.255

10     50    1   1    498.45   16.276   38.653      9952    498.45   15.9     496   2.587   2.270       4.892

11     51    1   1    495.62   14.016   34.301      7189    495.62   13.6     410   2.619   2.438       5.229

12     52    1   1    496.19   16.231   38.875     13783    496.19   14.4     695   3.558   1.823       5.633

13     53    1   1    496.28   15.314   36.484     10638    496.28   14.3     566   3.092   2.003       3.298

14     54    1   1    498.87   14.942   34.402     13714    498.87   14.4     760   2.757   2.010       4.436

15     55    1   1    499.24   15.496   34.484     14283    499.24   15.2     776   2.553   1.978       0.761

16     56    1   1    498.56   15.032   35.201     10979    498.56   14.8     597   2.513   2.246       1.435

17     57    1   1    497.06   14.174   33.746      8316    497.06   13.8     476   2.621   2.259       2.945

18     58    1   1    495.45   16.084   37.152     10687    495.45   15.0     553   3.143   1.823       4.546

19     59    1   1    496.65   14.853   36.455      8350    496.65   14.0     450   3.019   2.192       3.353

20     60    1   1    496.34   13.606   33.228     10211    496.34   12.9     602   2.931   2.210       3.661

21     61    1   1    496.75   14.054   35.012     10914    496.75   13.4     615   2.852   2.386       3.253

22     62    1   1    496.06   14.915   35.982      8627    496.06   14.5     466   2.656   2.313       3.940

23     63    1   1    494.21   13.962   34.842      6606    494.21   13.4     374   2.674   2.541       5.795

24     64    1   1    495.39   16.070   38.487     12058    495.39   14.3     614   3.558   1.823       4.614

25     65    1   1    495.76   15.172   35.950      9329    495.76   14.3     503   3.041   2.000       4.236

26     66    1   1    498.03   14.190   32.827     11607    498.03   13.8     675   2.720   2.054       1.972

27     67    1   1    503.44   19.060   40.292     11868    503.44   19.0     538   2.293   1.947      -3.436

28     68    1   1    502.41   18.607   41.734      9430    502.41   18.4     425   2.464   2.074      -2.408

29     69    1   1    501.54   15.743   37.455      7124    501.54   15.4     367   2.564   2.298      -1.536

30     70    1   1    498.79   16.548   39.142     14895    498.79   15.0     741   3.404   1.823       1.211

31     71    1   1    498.51   16.626   35.644     10302    498.51   16.4     534   2.537   1.823       1.490

32     72    1   1    499.36   15.087   33.561     12430    499.36   14.8     694   2.580   1.958       0.644

33     73    1   1    500.38   15.423   35.485     12019    500.38   15.1     645   2.602   2.100      -0.379

34     74    1   1    506.76   20.677   48.091      8749    506.76   20.1     348   2.117   2.658      -6.765

35     75    1   1    500.22   14.709   35.633      6931    500.22   14.3     379   2.600   2.383      -0.225

# indx #spec #pks #ok   rEnergy FW05     FW01      Area  Position  Width   Ampli WTML    WTMR  shift*gain

# 

0      0    1   1    0.00      0.000    0.000         0    0.00      0.0     0     0.000   0.000       0.000

1      1    1   1    503.37   19.629   44.382      9422    500.85 19.5     400   2.382   2.171      -0.850

2      2    1   1    501.04   16.180   36.094     11042    500.47 15.8     574   2.604   1.955      -0.473

3      3    1   1    502.67   16.667   36.949     10726    499.84 16.4     543   2.558   1.958       0.164

4      4    1   1    503.28   17.366   40.384      8202    499.65 17.1     388   2.484   2.231       0.350

...

More details in AGATA_LLP_UsersGuide

https://agata.pages.in2p3.fr/handbook/userguides/AGATA_LLP_UsersGuide/


PostPSA Filter

Track__35-35-1000-UI__TT.spec

● Track__24-24-1000-UI__TT.spec all  [*][*]  red before, white after time aligment

3. Global Time Alignment

Track__24-24-1000-UI__TT.spec example detector 00B [0][all] red before, white after time alignment

Verification with femul replay



PostPSA Filter
3. Global Time Alignment

Track__24-24-1000-UI__TT.spec all  [all][all]

Before

After

Verification with femul replay



PostPSA Filter

00A 03A 04A 05A 06A 10A 12A 14A

● Track__24-24-1000-UI__TT.spec all  [all][all] red before, white after time alignment
3. Global Time Alignment

Verification with femul replay



PostPSA Filter

Post__5-40-16384-UI__Ener.spec [0] [0-39] B. Bruyneel et al. The European Physical Journal A, 49:61, 2013.

o Follow the order given here.

o Be careful of the possible redundant calibration done by the PostPSA filter actor.

o The PostPSA is the last chance to have properly calibrated segments.

o The calibration offset can only be set at this level of the analysis.

o ForceSegToCore! final correction, only when the core resolution is good.

o Keep track of the GTS alignment for the Global Time alignment (important to reduce 

random coincidences)

Local Level Processing



Narval actors

Local Level Processing



Narval actors

Global Level Processing



Narval actors

Global data replay

Speaker: Jérémie Dudouet

Wednesday 

Selector

Speaker: Daniele Brugnara

Wednesday

Tracking

Speaker: Araceli López Martens

Friday

Global Level Processing



AGATA  Analysis Workshop 2025

R.M. Pérez-Vidal

2023

PostPSA Calibration

(adapted from E. Clément and D. Bazzacco)

14/01/2025, Lyon

Thank you!

Questions?
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