INTRODUCTION -SPENT NUCLEAR FUEL In-pile irradiation

[

  Ferry et al., 2004, CEA report DPC/SECR 04-032 ] Spatial resolution : 0.27 nm FEI TITAN Spatial resolution : 0.1 nm TEM OBSERVATIONS  Observation of a defects zone distinctive of the implantation ; only observable for the higher fluence so 3.10 16 at.cm -2 Under-focused image Over-focused image Over-focused image Under-focused image Condition of observation : white/black contrasts for under/over focused Bubbles are observed in the implantation zone for 600°C implantations at 1.10 16 and 3.10 16 at.cm -2Images do not permit to know if there are bubbles or not for the other conditions

  simply sight count » Counts of all bubbles that appear in both images (under-and -over focused)  No evolution of the diameter and of the bubble density as a function of the depth or of the helium concentration Need to improve the observations  Complicated image analysis AND high measurement uncertainties 3.10 16 at.cm -2 -600°C implanted sample after an 1h/400°C annealing on FIB cross section of counted objects between the 2 methods but not on the mean diameter Advantages  No dependence of the user on the results  Take into account the difference of alignment of the images  Treatment and thresholding steps enable to free itself from defects problems  Count rate more important  Implement automatic fonctions to detect the particles  Use of macros to automate the method Optimization Observations of the samples with the more powerful TEM Optimization step of the ImageJ method Use the ImageJ method to characterize helium bubbles improving values and measurements uncertainties

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

Step 2 : Diffraction patterns indexation

Step 3 : Search of habit planes  It seems that platelets preferentially appear in {1 1 1} type habit plans.

ANALYSIS TEM IMAGES

Platelets

(1 1 1) (-1 1 1)