
Study of th e  14O(? ,p)17F Re action in Ste llar
Explos ions  w ith  an H RIBF Radioactive  Be am

14O(? ,p)17F re action trigge rs  X-ray Burs ts
and is  im portant in th e  s ynth e s is  of
e le m e nts  in Nova Explos ions

Ne e d to m e as ure  th e  re action yie ld as  a
function of e ne rgy

A 17F radioactive  be am  and a CH 2 targe t
w e re  us e d to m e as ure  th e  inve rs e
17F(p,? )14O re action at ORNL’s  H RIBF

Me as ure d cros s  s e ction at 21 e ne rgie s  w ith
be am  inte ns itie s  up to 106 particle s  / s
cove ring th e  e ntire  range  of inte re s t for
as troph ys ics

Give s  firs t firm  e xpe rim e ntal bas is  for
14O(? ,p)17F re action rate  in s te llar
e xplos ions  (ground s tate  trans itions  only)

Re s ults  diffe r from  pre vious  pre dictions

Future  s tudie s  planne d to de te rm ine

contribution of 17F e xcite d s tate s

Expe rim e ntal Se tup for  th e  17F(p,? )14O 
Me as ure m e nt at H RIBF

Artis t’s  Conce ption of an X-ray Burs t



Study of th e  18F(p,? )15O &  18F(p,?)19 Ne  Re actions  in
Ste llar Explos ions  w ith  H RIBF Radioactive  Be am s

Unce rtainty in 18F +  p re actions  give s

factor of ~ 300 unce rtainty in 18F

production in nova e xplos ions

Th is  unce rtainty m ak e s  it im pos s ible  to

de te rm ine  th e  re q uire d s e ns itivity of ?-
ray s ate llite s  s e arch ing for th is  long-

live d radioactive  is otope  in e xplos ion

as h e s

Pre vious  m e as ure m e nts  h ave  s e rious

dis cre pancie s

A 18F radioactive  be am  and a CH 2 targe t

w e re  us e d to m e as ure  18F(p,? )15O &
18F(p,p)18F at ORNL’s  H RIBF

Pre cis ion param e te rs  de te rm ine d for a
19 Ne  re s onance  dom inating th e  18F +  p

re actions ; dis cre pancie s  re s olve d

Future  s tudie s  planne d to s e arch  for

m is s ing 18F +  p re s onance s  in 19 Ne

H ubble  Space  Te le s cope  Im age  Of 
Exploding Star Nova V19 74 
[Univ. W yom ing &  Space  Te le s cope  Scie nce  Ins titute ]

Expe rim e ntal Se tup for  th e  18F(p,? )15O 
Me as ure m e nt at H RIBF



As troph ys ical Im plication of 17F(p,p)17F
Me as ure m e nt at H RIBF

Expe rim e ntal Goal: Se arch  for Mis s ing 17F  +  p Re s onance  in 18Ne

9  uns ucce s s ful e xpe rim e ntal s e arch e s  w ith  s table  be am s

Ne w  H RIBF Me as ure m e nt w ith  a 17F radioactive  be am  in 19 9 9  –

 firs t unam biguous  e vide nce  for re s onance

 pre cis e  de te rm ination of re s onance  pe rtie s

APS Dis s e rtation Aw ard 2001 - Dan Bardayan

As troph ys ical Im plications

 ch ange  17F  +  p fus ion rate  by up to factor of 100 in novae

 ch ange  pre dictions  of s ynth e s is  of s om e  is otope s  s uch  as  17O

   by up to a factor of 5


