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Our study aims to create new application of mathematics to crystallography. A numb
er of successful results were gained as a result, in both theoretical and practical aspects. Firstly, new
algorithms and software were developed for error-stable Bravais lattice determination (BLD) and powder aut
o-indexing. As proved in several published papers, they are theoretically well-founded, error-stable and v
ery prompt compared to all the existing methods. With regard to BLD, it was also proved that it is impossi
ble to improve our algorithm as long as a similar methodology is adapted. Therefore, it may be said that
the new software have decisive advantages in crystallography. In addition, a new method for ab-initio crys
tal structure determination was developed in order to enumerate all the solutions of so called "phase prob
lem". For the method, additional study about its practical application is still necessary.



B X C—19,. F—19, Z—19 (tm)

1. AFZEBRAE S D =

fh ST IR, BB - W - LFEOFERR
FN, WFFEOBFE CTHLE L T LT T, D
FIRAFEOIZE Y, H20HEFAMEORD TH
WEHT T D, LU D, S
WZBWTIE, IMZMHEME) & LTmsitTn
HEENTFELTEBY ., Flio, iAHR-E)
AR AZHTe - TX, fEO—EMEN—HRIZRL
NMLUIRWZ ENRFLNTWA (72721, =D
DR F I —EDOHEE A BV CHEAET S,
TR RN T D & B 2 B D WEL
R EMAUE, 2D —AT—ETH
HERFELLNTWND), RO—EMENAL L
RN LIk, FREEERSTOMO AT —T T
b D, MREEMSTC, BHREEN D 5D
BT DT T _X— T IREICBW T RER
THY, O EITREEERT O A — N 2
— 3 ALETFTWA, ORI E RIS
DG, HiERmSE SE L TV,
FERO LS HE EOMBED =D, Z O/
ISR 28 F ORKITIZ E A L7200, 4
FBIZBWWTIL, TR TFENREET S
DI T, TOHGRFEE L, BEHEOHEEN
HbRATHSEWVWIICITIEEE VIR TH

277,

2. WD HBY

ARFTEE, AL ITEFOREREFE~DIGH %
Hig L. BEAROICE, RS EmiaT - AoAE R
BEMEN 2 0FICB VT, BF¥EE2HWT,
Bl - HFEEREftLEY ETH 0T
H5, HlZIX, HBHORENEE{L TR E
ZRAWT, (MHBEO R TOMEIIHTE 5
DOTHIUR, FEO—EBMERLT L H KNS 5
VEX R W, oo A NEHE TS
Z LT, fREO—BMENRRIL L TWNENE D M
. TOHEE, HEICK o THRTSEZEN
TEXAMNHTHhD (77 L., ®WICHITARME
THHZ LIE, SFHLTEBLLZEREEND
72A9), YEHFEICBWTIX, o7 7 e
— T &G i E AT ORI DD AT —
VICHEHTHZET, LW AT Y X A%
BorZtEHELE,

3. WFEEo ik

Yo HMmRE LTk, 2EA R —E
(POP) O =1 & fi 71 ] [ & (SDP) ~ D % Fn 7
EL Rk b 0B oRaiiEm L EHA T 5
TLEEZEZ TV, R, EREOSEIL,
distance geometry & BREIEIL2 08B ~D M
HIFFEINTWT, TORGHERIC 77— =
RTINS D Z L 70 & i EE AT ~ DB
RH 5, L, HEORER, BIATOH

TIFEARTITHLZEBHHALT, LD,

FEE G I BV IR, BT A A
REBNLETHY . ZORITMRL L2
oo, FERLELTUL, MOFIEDT-DIC
X, EEiREE LV b, LA, BERIMEE
OERANEFENTHY, FERBERITIELDL
DFHFTHELILTND,

BARMIZIX, e by B~ D7 bk
LB G, BUIEAEICK LEEREDF|
HEERT DO H LW % B3
L7c, FrlC, TrRfEEAHT ) TBIRR D &
HIRWMTDOT T R—g-PE ) TR SR
Wl ®3o50AT =T, HiLWEEEZES
ek, BIO o DMATIZB W TA A
Tho BN IFIE, T RIBXOMHIER)
EMEN D I TH D, MFTEERE DGR
DNy 7 750 REfiold, Zo5B0
V)L L CREA R E BT D L8,
S U AN SIANG € A AR VASY I S
FIREERRT | IR W T, B0 R ST
R E RN AR CTh o, A%, WR
EMMZ TV BT, EiZ, FriLvisHIicHS
25 EEMFLTVD,

4. WF7ERE

WM T, BlEm &S (2 2Tl
V7 77 L TOER) OWE TLED
BRERD ZENTE T, ZHUE, MM
BWT, B FIC L > TIEFNIFE#EL
WHITTHRWE DD, D5 B ORFFEE 12
EOoTHEEL R 2 MEN B EMLTE
TWAIRIMDT=DIZ, F LWEBRE FEF 12T
WRT NI ERBERL TS X HITE S,
FT. T IR ARIE, BAREEMITIC
BT, Yo E LTHE LN L
WEAT TS < V7 v = T 1E, BREERIIEE O
e &, BRRZE~ORZEME, FHEHEIZB W
T, BE, HAREOLOTHD, MEHEK
FHFIZBWTIL, C-type & PRI TV A K
PREROF BTV RWEE & FAWT, BLHIER
ZIZFINT AT OFH LB 21T -
7[2], E6l, BEGROIGH E LT, D
HREOE®RE, —BEMEETF v 7357020
DT NIV AL EHEZA5E, Z05FIZE
WTCIXZHDO %5 %#{T>oTWA([1, 3],
Flo, TIR—MEFREICBWNTE, FWT
LGl T 21T 2 BB Y . 2Bl Eo
WELTERNZ LM TRLTED,
1%, BRI FIEICRDEEZL
nan4], £7=. MAHREO R TOM % 5%
T A RIEEIGT T LT Y X LEBRFE L, #H
RIICIRIEIERR L TWD o0, A%, FE
HEOREZFTHTETHD,

PLEOR RIS L, 2011 412 B AR BEE
DRAY—BExwZE L=, £7-. 2011, 2014
FEOH 23, 24 RIEEERFEEBRICBVT,
contributed speaker, invited speaker |Z%

nEEH SN,

5. E7pFEIGm L
(WFFEFRAE . WHIE5 8 M ORI 24 |12
(=)

Udessamse) (B9 )

[1]R. 0-Tomiyasu, “Robust  powder
auto—indexing using many peaks” , J. Appl.
Cryst., 47 (2014), pp. 593-598, #HiA,




[ doi:10.1107/S1600576714000922 ]
[2]R. O-Tomiyasu, “Distribution rules of
systematic absences on the Conway
topograph and their application to powder
auto—indexing” , Acta Cryst. A69 (2013),
pp. 603-610, A
[ doi:10.1107/S0108767313021740 ]
[3]JR. O-Tomiyasu, “Reversed de Wolff
figure of merit and its application to
powder indexing solutions” , J. Appl.
Cryst., 46 (2013), pp. 1277-1282, #FHif,
[ doi:10.1107/S0021889813018773 ]
[4]R. O-Tomiyasu, “Rapid Bravais-lattice
determination algorithm for lattice
parameters containing large observation
errors’ , Acta Cryst. A68 (2012), pp.
525-535, A,
[ doi:10.1107/S0108767312024579 ]
[6]JR. Oishi-Tomivasu, M. Yonemura, T.
Morishima, A. Hoshikawa, S. Torii, T.
Ishigaki and T. Kamiyama, “Application of
matrix decomposition algorithms for
singular matrices to Pawley method in
7Z-Rietveld” , J. Appl. Cryst., 45 (2012),
pp. 299-308, A HiA,
[ doi:10.1107/S0021889812003998 ]
[6]JR.  Oishi-Tomiyasu, T. Kamiyama,
“Algorithm and performance of a new
powder indexing software Conograph” ,
Acta Cryst., AB7 (2011), C205——206, At
H
[7] S. Torii, M. Yonemura, T. Y. Surya
Panca Putra, J. Zhang, P. Miao, T. Muroya,
R. Tomiyasu, T. Morishima, S. Sato, H.
Sagehashi, Y. Noda, T. Kamiyama, “Super
High Resolution Powder Diffractometer at
J-PARC” , J. Phys. Soc. Jpn. 80 (2011),
Supplement B, SB020 (4 pages), &iif.
[8]JR. 0Oishi-Tomivasu, M. Yonemura, A.
Hoshikawa, S. Torii, T. Ishigaki & T.
Kamiyama, “On execution of Pawley method
without requiring intensity constraints
on overlapping reflections” , Acta Cryst.,
A66 (2010), s316-s317, ZHA.
O EZ 1, TEFHE OGN DO KN
TERRAT (RO — BRI B I Z H0ID)
H AR R pay it Ry 1= X
F0F, Vol. 20, No.4 (2010), pp. 274-280.

(FaFER) G740
(&%, PO RER-E (MR
BEST) ~o B OIGH] , BHAR
JEREHY 2 0 1 24F4%, 2012428 A, HE
WNERHZERT L.

(2] EZso, IS T LW RER ST
THAY XN EZDFATRIRIZOWVWT, H
ARG RFEAES, 201145 11 A, deiEE RS
[3]R. O-Tomiyasu, “On the distribution of
vanishing Fourier coefficients of average
theta series on the Voronoi graph and its

application to crystallography” , % 14
BIFEEEGRA—F 2T — 27 v a v TR
XD, 20114 11 A, ABANA~U
¥V RERT
[4]R. 0-Tomiyasu, T. Kamiyama,
“Algorithm and performance of a new
powder indexing software Conograph” ,
1UCr2011, 2011 4 8 H , Municipal
Conference Centre, Spain.
[4]R. O-Tomiyasu, “On the distribution of
vanishing Fourier coefficients of average
theta series in the Conway topograph and
its application to crystallography ” ,
International conference “Functions in
Number Theory and Their Probabilistic
Aspects” , 2010 4 12 A, FHLKZE
(Bl E& s+, [CM AROFEXEA 7 7 VEERE &
Pfister form DX DOWT | , #FZEtES
MBS GR & 2 DJED ), 2010 4F 12 A,
AR
[6]JR. O-Tomivasu, M. Yonemura, A.
Hoshikawa, S. Torii, T. Ishigaki, T.
Kamiyama, “On execution of Pawley method
without intensity constraints on
overlapping reflections” , ECM26, 2010 4
8 H , Darmstadtium congress centre,
Germany.
[7JR. 0-Tomiyasu, ‘ Application of
topographs to auto—indexing of powder
diffraction patterns 7 , MathCryst
Satellite Conference of ECM26, 2010 4F 8
A, Darmstadtium congress centre
Germany.

(X&) G o)

(PESEIA PEHE]
Ok Gt 1)

AR - IEHALEREEE | I HALE VA R Y e
VAN

BAE  BLET

MERIZE 18 L X — I ER b 2okt
FHYE - HREF

&5 ¢ KEFE 2011-058571

HEEEH B - PR 26 42 A 28 H
ENAOR] : [EN

(£ Dfh)
==
(&Y 7 hy=TOFLTa— )
Conograph GUI
http://research. kek. jp/people/rtomi/Con
ographGUI/web_page. html

Conograph CUI
http://research. kek. jp/people/rtomi/Ins

tructionsConograph. html

Peak search program for Conograph



http://research. kek. jp/people/rtomi/Ins
tructionsPeakSearch. html

Bravais lattice determination module

for Conograph
http://research. kek. jp/people/rtomi/Ins
tructionsBLDConograph. html
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