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OutlineOutline

• Simulated performance of the array
• Ancillary detectors (as passive objects)
• Ancillary detectors (as active objects)



Photopeak efficiencyPhotopeak efficiency

30 photon 
rotational 
cascade
Eγ = E0+n∆Eγ

Recoil velocity
β = 0



Response functionResponse function
Individual γ-rays are fired and the energy releases within the array are summed.

Passivated areas, cryostats and capsules are considered.
This is equivalent to consider “perfect” tracking.

Photopeak efficiency Peak-to-total ratio



Effect of the scattering chamberEffect of the scattering chamber
In addition to cryostats and capsules, a scattering chamber 
(2 mm aluminium thick) is considered in the simulation.

Absolute photopeak 
efficiency

Peak-to-total ratio 
(response function)



Effect of ancillary devicesEffect of ancillary devices
In addition to cryostats, capsules and scattering chamber, 

an “ancillary” sphere is considered in the simulation.
Only the results for A180 are shown.

Absolute photopeak 
efficiency

Peak-to-total ratio 
(response function)



Conclusion #1: with the present 
tracking algorithm, the impact of 
passive ancillary detectors on the 

performance of AGATA is 
comparable to the impact on a 

conventional array
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Effect of the recoil velocity - 1Effect of the recoil velocity - 1

Photopeak efficiency 30 photon rotational 
cascade
Eγ = E0+n∆Eγ

A180 configuration
(no scattering chamber)

Recoil direction:
z axis

β: constant 
(event by event)

Recoil velocity 
perfectly known 
when recostructing



Benefits of the γ-ray trackingBenefits of the γ-ray tracking
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Effect of the recoil velocity - 2Effect of the recoil velocity - 2

20%

5% 30 photon rotational cascade 
(Eγ = E0+n∆Eγ)

A180 configuration (no scattering 
chamber)
Velocity direction variable event-by-
event (recoil opening angle: 5°)

White: recoil direction perfectly 
known when recostructing
Red: only average recoil direction 
known (=z axis)
At β=5%:

3.824 keV @ 2710 keV
12.578 keV @ 2710 keV

At β=20%:
7.756 keV @ 2710 keV
>80 keV @ 2710 keV!!!

2390       2710 keV



Conclusion #2: 
Additional information

on the recoils is essential
to fully exploit the power

of the tracking!
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Doppler BroadeningDoppler Broadening

Causes of Doppler broadening:

• Uncertainty on the position of the 
first interaction;

• Uncertainty on the position of the 
source;

• Uncertainty on the direction of the 
source;

• Uncertainty on the speed of the 
source.

The present tracking algorithm is mildly 
dependent on the source position
as shown by the behaviour of P/T

(εγ depends also on geometrical factors)
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Uncertainty on the source positionUncertainty on the source position

Single 1MeV photons

Diffused source with a 
gaussian distribution of 
FWHM δs around the 

centre of the array

The position of the 
emitting nucleus IS 
NOT known on an 
event-by-event basis.



Uncertainty on the source directionUncertainty on the source direction

Single 1MeV photons

Recoil cone of 10°
half-opening around 

the beam axis

The direction of the 
emitting nucleus IS 
measured on an event-
by-event basis with an 
uncertainty σdir.



Uncertainty on the source speedUncertainty on the source speed

Single 1MeV photons

Speed of the recoiling 
nucleus variable with a 
gaussian distribution 
(FWHM: 10% of the 

average speed)

The speed of the 
emitting nucleus IS 
measured on an event-
by-event basis with an 
uncertainty ∆β.



Requirement for the beam 
and the ancillary detectors
Requirement for the beam 
and the ancillary detectors

0.30.72.4Velocity module : ∆β (%)

0.30.62Direction: σdir(degrees)

0.30.51.5Position: δs(cm)

β = 50%β = 20% β = 5%

Performance within the reach 
of the existing technologies!



ConclusionsConclusions

• Using simulated data we can estimate the realistic 
behaviour of a detection system as complex as 
AGATA.

• The impact of passive ancillary devices on the 
performance of AGATA seems to be comparable 
to the impact on conventional arrays.

• In order to fully benefit from its capabilities, 
AGATA will need ancillary detectors to track the 
emitting nuclei.
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