
Brief, incomplete, Historical comments on Triton Beams

R. F. Casten

(Apology: many of the slides are just cell phone shots from papers in bound volumes 
with all the distortions and curvatures that that entails)

Irony or Ironies:  Just yesterday, I got an email from Los Alamos that they are now 
formally decommissioning the tandem there that provided so many triton beams.



Triton beams
Early triton beams:  Aldermaston (UK) – ca. 1966; Los Alamos – ca. 1969-70s

• (t,p) reaction

• Transfers 2 neutrons, can access neutron rich nuclei

• Very positive Q value, hence spectra are very clean with few if any 
contaminants (up to some final nucleus excitation energy)

• Transfers 2 neutrons in a relative S state so can probe pairing effects

• Unique angular distributions (forward peak) for L=0 transfer so excellent 
for identifying 0+ states [a la the famous set of (p,t) reactions at TUM]

• Directly gives S2n values, hence sensitivity to structural changes (early 
example: Mo; best known: Nd, Sm, Gd)



• Other reactions

• Single nucleon transfer, such as (t,α) and (t,d): Bring in more angular 
momentum than their (d,t) and (d,p) counterparts.

• (t,3He)        [vs (3He, t)] – charge exchange, beta decay, isospin transfer, 
analogue states. More useful spectroscopically than (n,p) because of 
charged projectile focusing.

• Polarized tritons, and on and on

Triton beams



Pioneering Aldermaston research, 
mid-1960s



Aldermaston, mid-1960s, 
inspiring theory



Aldermaston, mid-1960s

2006 paper: using Aldermaston closed before 1974

Don’t forget about 
your old data!

2006 !



104Ru(t,p)106Ru, 1970

Neutron rich
Clean spectra
L = 0 Ang. Dists: 0+ States
S2n Values and structure

Los Alamos, late 1960s into the 1970s





From Be to the Actinides

Contrast of xtions for (p,t) and (t,p) to 
first excited 0+ state  concept of 

quadrupole pairing



Pennsylvania, McMaster, and Daresbury, into the 1980s



MSU - (t, 3He), 2005LASL - (t, 4He), 1981



Conclusion

Modern triton beams have been long awaited

The FSU achievement is a wonderful opportunity.

YAAAAAY !!!!        GO FOR IT !!!!
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