©
2011 2013

Theoretical soft X-ray spectroscopy calculations for biomolecules
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In this study, soft X-ray spectroscopy calculations are applied to biomolecular s

ystems. Two computational methods are constructed; one is X-ray natural circular dichroism (XNCD) which is

one of specific for biomolecules, the other is double core hole (DCH) spectroscopy which is specially for

cus in the use of X-ray free electron laser. For XNCD, a new code has been developed and is applied to sev

eral amino acid using cluster models. Our calculations for alanine are consistent with the experiments. Fo

r DCH state calculations, we performed calculations for nuclecbases, and our calculations can be induced i
nformation reflected with chemical environment of molecules.
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Table 1. SCH
( eV).
CASSCF DFT1® DFT2® DFT3©  exp.©
C 29471 29493 29424 29391  294.44
N 40647 40633 405.51 405.17  406.36
O 537.67 539.16 53823 53785  537.6
@ pPDR6-PDI1 . ® pPD91-PDI1 . ©

PBE-PBE L@

Table 2. DCH
( eV).
CASSCF DFT1® DFT2®  DFT3©
CC 656.64 656.70 655.37 654.74
NN 891.05 889.56 888.00 887.32
00 1163.61 116559 1163.86 1163.07
CN 709.84 709.48 707.98 707.30
CcO 842.28 843.99 842.37 841.67
NO 952.54 953.23 951.49 950.76
@ PD86-PDI1 . ® PD9I1-PDI1 . @
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