
Exercise: Activation

Advanced FLUKA Course



Definition of problem

Goal 
Plan an experiment for the activation of small material samples at an electron accelerator 

Beam characteristics 
- 28.5 GeV electron beam with a beam power of 20W 
- Gaussian lateral profile with (σx,σy) = (0.5, 1.0) mm 

Geometry 
- cylindrical copper target (25cm long, 3cm in radius), beam incident on one of the circular planes 
aligned with the axis of the target 
- cylindrical stainless steel sample (2cm long, 1cm in radius) placed immediately downstream of the 
target aligned with its axis 
- cylindrical tunnel section (10m long, 2m in inner radius), assume a 20cm thick concrete wall, 
target and sample located in the center of the tunnel 1m downstream from its entrance 

Problem 
- determine approximate duration of irradiation such that the ambient dose equivalent of the sample 
(after having taken it out from the tunnel) after about 4 hours of cooling time at a distance of few 
tens of cm is in the order of 5-50 μSv/h 

- calculate the effective dose that the experimenter receives next to the target, when she/he retrieves 

the sample (assume it takes about 2minutes)

Additional goodies
- Verify effect of evaporation/coalescence on RESNUCLEi production
- Test new feature: AUXSCORE filtering for resnuclei USRBIN's



A few hints…



Exercise checklist

• Thresholds? Electromagnetic/Hadronic
Cards: EMFCUT, PART_THR, DISCARD

• Biasing? Region importance/Leading partyicle
Cards: EMF-BIAS, LAM-BIAS, PHOTONUC, RADDECAY

• Models? Evaporation/Coalescence
Cards: PHYSICS

• Scoring? USRBIN at fixed times
Cards: DCYTIMES, DCYSCORE, AUXSCORE

• Normalization? Fluence to dose conversion
Check units in Flair plots (norm factor)


