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Theoretical study of many-body effects in Hem protein -from a viewpoint of
snchrotron radiation spectroscopy -
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The main purpose of this study was focusing on the many-body effect of iron

Hem and discussing electronic states of the hem protein from a viewpoint of solid states physics. In
this research, we first constructed a porphyrin cluster model. Next, we succeeded in computing
x-ray core-level spectra of resonance soft X-ray emission spectroscopy, X-ray photoelectron
sEect(oscopy and X-ray absorption spectroscopy based on the theoretical model. Last year that was
the final year was planned to compare with the experimental spectrum, but the experimental progress
was delayed. Therefore a direct comparison between experimental spectrum and theoretical calculation

became impossible. Therefore, we changed the original plane. We examined how the electronic state
changes as a function of the physical parameters.

We have also studied chromium oxide NaCr204 which has almost the same state as heme iron electronic
state. This result was published in Physical Review B in January 2018.



Taguchi, 2011 RIXS

1)

)

O2
2009
RIXS
Harada, Taguchi et al.
JPSJ 2009
02 CO NO
@
3 )
®)
2p

Hl FHETHWERLT (s 524 —fER




Tsuda, Y. Takata, M. Yabashi, K.
Tamasaku, Y. Nishino, T. Ishikawa, H.
Daimon, S. Todo, H. Tanaka, M. Oura, Y.

(&Y Senba, H. Ohashi, and S. Shin,
RIXS Temperature Dependence of

Magnetically Active Charge
Excitations in Magnetite across the

() Verwey Transition, Physical Review
Letters, 115 2015
256405/1-5

(©)) DOI: 10.1103/PhysRevLett.115.256405

2

M. Taguchi, Theory of core-level
spectroscopy of Fe based mixed-valence

systenms, Kick-off Workshop
“ Computing novel functions in
low-dimensional systems” ( )
2015

M. Taguchi, A. Chainani, S. Ueda, M.
Matsunami, Y. Ishida, R. Eguchi, S.
Tsuda, Y. Takata, M. Yabashi, K.
Tamasaku, Y. Nishino, T. Ishikawa, H.
Daimon, S. Todo, H. Tanaka, M. Oura, Y.
Senba, H. Ohashi, and S. Shin, Revising
the Electronic Structure of Magnetite
Fe304 by Hard X-ray Photoelectron
Spectroscopy, International
Conference on Electron Spectroscopy
and Structure: ICESS-15, 2015 Stony
Brook University (USA)

NaCr,0, 0
Fe;0,

NaCr,0,

Fe;0, X
Physical
Review B Physical Review Letters

2

M. Taguchi, H. Yamaoka, Y. Yamamoto, H.
Sakurai, N. Tsujii, M. Sawada, H.
Daimon, K. Shimada, and J. Mizuki,
Unusual coexistence of negative and
positive charge transfer in mixed
valence Na,Ca, ,Cr,0,, Physical Review B,

96 2017  245113/1-6
DOI: 10.1103/PhysRevB.96.245113

M. Taguchi, A. Chainani, S. Ueda, M.
Matsunami, Y. Ishida, R. Eguchi, S.




@
TAGUCHI Munetaka



