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Ihe hamochirality that ubiquitixisly exists  in natural  biological siibstances on  Earth is a  1(mg-

standmg  enigma.  Tb explain  this, Bonner proposed an  extraterrestrial origin  hypothesis abont

two  decades ago  that the homochirality originated  from the irTadiation of  racemic  amino  aeids

by circularly polarized Iight (CPL) ernitted tfom electrons ciruuladng  a  neatron  star at near  the

speed  of  liglrt 1ike a huge synchrotron  (such a prooess is called 
"ahsolute

 asymmeuic  synthesis

(AAS)" in chiral Photochernistry). in 1990, Iingol et al. indoed found optically  active  alanine

(Alaj of  18%  enantiomeric  excess  (ee) in the organic  rnantle of  the Murchison meteorite,  and

Cronin et al. also found enantiomericaly  emiched  natural and  non-natural  aliphatic amino  acids

of  1-9% ee  in Murchison and  other  meteorites.  More reoentlM  the star=forming rcgion  was

shown  to ernit  circularly  polarized infrared radiaion.  Nevertheless, the Bonner's intrigt]ing

hypothesis have not  sericmsly  been proved  or eyen  examined  experimentally

in cNll; recent  studM  we  demonstrated that the AAS  ofaliphatic  arnino  acids  edicieritly proceeds

in aquec"]s  solution  at various  pH  upon  right- and  left-handed CPL  gerierated by a polarizing

undn1atar  installed in an  electron  storage ring. The photodecomposition mechanisui  and

products were  shown to eritically  deperid on  the solution  pH, afibrdmg  glycine as  a  common

proctuct from Svhl, leucine, and  isoleucine (hmt not  from Ala) through the y-hydrogen abstraction

by n,z" £ xcited  ester carbonyl,  i.e. the Nonisk Type II mechanism,  at acidic pH, in cQntrast,  the

correspcrriding cthydroaycarboxylic  acid  was  producocl thiough deamination at ncutral and

basic pH. ln either case, the rernaining  arnino  acids were  eriantiomerically  enriched  as expocted

VVle further etmed  the synchrotron CPL-induced AAS  of  the same  amino  acids  in ice at

temperatures down  to 21 K. The results  will be presented in the 1ecture.
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