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X-ray radiography and computed tomography (CT) revea l hidden s ubsurface  fea tures  within foss il 

specimens  embedded in ma trix. With X-rays , dis tinguishing fea tures  from the  background (i.e ., 

contra s t) res ults  from sample  dens ity and a tomic X-ray a ttenua tion—fundamenta l properties  of the  

sample . However, even high energy X-rays  may poorly resolve  hard and soft tis sue  s tructures  when 

the  ma trix has  s imila r dens ity or X-ray a ttenuation to the  foss il. He re , neutron radiography and 

neutron tomography complement X-ray imaging, a s  the  source  of contra s t comes  ins tead from how a  

neutron beam inte racts  with the  sample 's  a tomic nucle i. The  contras t is  highly nonlinea r acros s  the  

periodic table , and so res earchers  can s ee  enhanced contras t be tween adjacent fea ture s  when X-ray 

imaging could not. As  the  s igna l source  is  comple te ly diffe rent than X-ray imaging, some intuition 

from X-rays  mus t be  disca rded. For ins tance , neutrons  quite  eas ily pass  through lead, but a re  

blocked by hydrogen.  

Since  neutron imaging is  uncommon within pa leontology, we  introduce  this  exciting technology a t a  

high leve l with an emphas is  on applica tions  to pa leontology. We cover 

some bas ic phys ics  underlying neutron imaging, whe re  one  can pe rform such experiments , and 

sample  cons ide ra tions . The  neutron source , concepts  of beam flux, and image  resolution will a lso be  

covered. As  neutron imaging typica lly complements  X-ray imaging, we  discuss  how to digita lly 

combine  modalities  for s egmenta tion and infe rence . We pres ent examples  of how 

neutron imaging informed foss il descriptions . This  includes  the  skull of a  Pa leocene  mammal 

Tetraclaenodon from New Mexico and a  varie ty of Permian vertebra te  specimens  from Richa rds  Spur, 

Oklahoma and imaged a t the  DINGO nuclea r imaging facility in Aus tra lia . Though neutron sources  

will a lways  be  difficult to access , we  a im to as s is t inte re s ted re searchers  cons idering this  exciting 

imaging technology for the ir pa leontology research. 


