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Fig. 1 (Color online) Schematic view of coherent x-ray diffractive
imaging for a single molecule.

PILAMETHD, KRR T LD ICHEERT F(k) (HL
k=1/1) rHABOBTHE p(r) EORERIT Y — V) T4
DOBARIZDH 5,

F(k) :ST drp(r) exp (—2niker)

o T, BERTZHT7—V A& BT NE, BTEEN
RKED, TORTEHEEPORTOMBEBLRET S ENT
5, LL, BRIBSTEEIINS [#ELsNn/z) 7+ F
VORI, BERTO2FICHHALI-ETDHD, MHE
WK DON TS, TORDONIAAEZEIR TS OB
EIERMETH %,

ZVINTBD XS T NS I BT CORE TIE, B
TEHE NS 7 + b vORIE, F0LfhE skt SACLA
DEIRKBEL —H—% b > TLTHIFFITI,
Fig. 2127R9 L D1, NS VRNV EEZ—7 9 MITT
%L, ZORPHRIIIFFICTES R BICRD, REEROKX
WHrOmBETHTV FEINDLT + FVBIFE R > TL
F 9, Fig.2(c) TiX, HHZRDOK0000EF I L, Hat
4630fAD 7 & F v ABRImHEICEIEL TWb, CDO XDk
RETIE, Blllchs 7 5 FVRITET /A XIC3WinE
N5, 22T, HxIMERNERI THERTEE L HEE
THIEEE 2T, WENRIEIKILTH 52, AHEE
HHEZb» DR 572012, BF, 2&kEf/S
Z—=VpOOMNMHBEEEE 252 &8T5,

BRI FORTEE Y XBOAHTRICEEZ 2 KOuH
ICHE LA D% {,(=0),x,y=1, -, M &B5bJ, x,
VIZ2RIUEEDA VT v 7 AThhH, EHF/S2—"I1F,
27—V IEWL 12 DODOKEIITHIET HETDH 5,
foy D7 — 1 LA Py, 958, £y & Fy OBIRIZ

1 2m'(ux+vy)>
F o= AL 24
e M§m®m< %

L %o AMUOFRBUTET 1/M? &35 BB 0N, £y

(@)

Fig.2 (a) 2D electron density map of Lysozyme protein. (b)
Fourier transform of (a). (c) A simulated diffraction pat-
tern of Lysozyme protein with an incident x-ray of 5.0 x 102!
photons/pulse/mm?.
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Fig. 3 (Color online) Scheme for the iterative phase retrieval
method. |Fy|2is proportional to the observed diffraction in-
tensity.
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Fig. 4 The 3D plot of wy,. This value reflects the prior knowledge of
the electron density.
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Fig. 6 Changes in errors plotted by u parameter. The reconstructed
image denoted by a triangle on the curve is given in Fig. 5.
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Phase retrieval from a sparse scattering pattern
for single molecular structural analysis

Hidetoshi KONQO Molecular Modeling and Simulation Group, Quantum Beam Science Directorate
Japan Atomic Energy Agency
8-1-7 Umemidai, Kizugawa, Kyoto, 619-0215, Japan

Shiro IKEDA The Institute of Statistical Mathematics
10-3 Midori-cho, Tachikawa, Tokyo 190-8562, Japan

Abstract A new strong, short-pulse and coherent x-ray light source (SPring-8 Angstrom Compact Free
Electron Laser: SACLA), which has been built at SPring-8, is expected to achieve a single molecu-
lar imaging. With this 10° times brighter light than that of the current synchrotrons, we have to
measure the diffraction within a few femto-second before the molecule is destroyed due to the
radiation damage. Thus, the obtained diffraction pattern will be very sparse. We have recently de-
veloped a phase retrieval method based on the Bayesian statistics that is applicable for such a
sparse diffraction pattern. In this article, we introduce the method.
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