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Visualization of Electronic State for Zeolite on
An Immersive 3-dimensional Virtual Reality System CAVE and AVS
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This report addresses a case study about visualization of charge density in zeolite and clathiate
hydrates on an immersive 3-dimensional virtual reality system CAVE. Those materials suck
various kinds of gas and keep the gas molecule within their molecular structures so that our
CAVE system is suitable for visualization of them. Since we developed a few AVS modules for
the visualization of those materials, we introduce the outline of those modules and we describe
our future problems.

1 Ui ML KB — ¥ oulgb iz, 8L L 7 E

MEDHEEMI RSB, et~ ROPVROWHLIAL Ly A TE D LBL
BORED 71 % » 5 B 5 W L 72 W13, SN57:-%0, WARS3 ﬁm{ﬁﬁlﬁ%ﬁm@vxr
& IO WII B R SRy Ly —y D CAVENORBMLIMA 2HiR L 3 2.
THE LBOBEHRBREIC Lo TRBBEY S0 SEEOREEINEME O AL e > T, &
L=y a v BfThbitd k)R- TETL S, BEF— 2 OaiLoF — 8 4.2 Zo9EE X
L2L, KRB I2L—varof@onsi LTw 5, Sharma & @3B S 21— 3
RERBOEMET—7ThHD, F—IBFOE »OREMET — ¥ OAIBHLCREBME % FI L,
7, TORTF—VOBHKEERT 2 LHEE > IaL—va v ERNSTIOBEI TV
ThHD. XITARTE, 72777 0P—5 RO H%FEMICHIE L TR 220 R AR T
HTOMMBE 2T %) KRBy 2Ly —va 32070, WEMLoBELETRo7% (1) £,
VRT -5 2L - BEI R ST 2. ¥ Takahashi S 3 AEMBE 3 KITOEY 2 — A


研究会temp
テキストボックス


2K

X&Vﬁﬁ@%k@‘

M1 €474 b xy RERE
(€A I74 b r— SiET 240 BEEF48M, # 5 v 3F :CH; 1fl, 7=V IiE 10K,
HHE  BFOLEREE=0.32 /A3, Bfiik L ¥4 X : 12.27754, BFOHRE - 160% )

F—FICERAL, AT REF-F 2L
Tw3 2, Lyl, KT —7 omgLbFik
B L O HEAAE K ) ERTE~OREMEEC,
FEEBRETH 5, REYDWFEIN— 7T,
X254+ (3] PAKEREY 7 AL — L [4] D
B2 BN E LR XBI AT o2 BEL
THEBRF 21T o TV 3 [3),

AREORR I ToEY THh 5. B 21T,
ARECHBLT 5 F— ¥ 2ER L B FHY
SalL—yar7us 75 TOMBO[6) ML,
TOMBO DR 7 — % Z WL L 7- B4l 2 W&
1%, BIHiTIE, AWTERALZAIHRLY 7
k27 AVS[7) (2 &k BEIBML T 0 75 L OBER
2RR5, Xoic, AEBEML T SAGEILD
72Dz, W OrDMBOBFE LT 27D T,
ZOMBEZENT 5. BAHIAMOATZ X
Lo, SBOFELBRRS,

2 BFREOTHL
2.1 2EFRAEEIE—RENET/OYV
2L, TOMBO

AT, 2ETRAEBESE-FEGRY
v 7% A TOMBO QFtEfER2 RT3,

® TOMBO 1%, 1990 R D D> b BALKE &
B EHRERT RSBV — i ko TR

N, BFICFESET VI 2 VOBRIGE
BZITEbIY, ZVRF Y YLDHEICE
2E—FEHE S 55 THS. TOMBO i,
2TOBFOBEHRERZR) SBFEZHEHL
TV EDT, BEHEECEETREBOERY,
LR\ LENTE, MW IFTRY—DPHE
T, BEEFHEREDYIab—va vl
W, BEFRERNEL o BAITL T
HThbLEZIZONTWS, 2D TOMBO %
AT, REIERA OGS X 1 5 AER
BBRZIILDE TS, RN &Y
AF)FU7 S ab—ravdPETINTHS,
AR TR EEELYHEREIEL OO H
29, AETIE, FVERBELAHLT 3.
TOMBO T, #ELLA)N, HELKLAEY
BFEOBFIC L 22BHNEELZHNTS. 35
Iz TOMBO Tix, A THEHT 2 TELY 7 b
7 x 7 AVS TORFARRIRE LBRT, 7—
MR TH 2. BEEEE, F—yER
DBEENSRB L, HETINRL T 5EHD
BFEEDALF—F—5Ths. FRTRT
A LEGR O BRIEE 7 — ¥ 13, BEE T 160°
BThh, F—FRIINIEM A +TH 3.



2R

FERE

B 2: KFEREAR
(7 7AV—1 KT 136, KESTF 59, 7 =V IRE : 1.0K,
Gl - BT OLBEREE=0.07e /A3, B V¥4 X : 15.90A, BTFOHiAE : 1603)

2.2 EAZA b EKKREEERD AR

BN L b Tw 3Ry 7
FY =7 AVS ZHVT, ¥F 54 b LKERE
77 AV —rOBREEXWEHNLTSZ nrS5
LEBFE L. 2o7XRrIald, Py
RIZELTHhNE, EDXkILPpEDF—%
THoTHHFRLTE S, KANiTEX, ZD7
Oy aick BAELRRERT.

M1, €474 by V4T (CHy) 250K
BLTOIRFOARLE®RTH . 2R,
XY VY RFEEDHARRERT, ¥4 54 i
SAEOYWET, [T FLERZRET 2HE
b, REBEZEICHELNTRE, 25y
BT bRy Fo ki, POCRERFDH
SIE4HGBEOMEZFRL, 4 BEDOEIELIC
HYT 2 BIKERTFRH 2, 2o OE
hTid, FTFERTES R, 1 >0BMEEME
THEmMZHEE L T3, M1T, 2¥vt
XA 74 FOEER DO N oTED, ERIC
ol BA 54 b 2BOBERFL XY
BFD2BOKERFIEAELTL I Ldh
25, ZOURLERTIE, 454 bicxy
UBRELTOIRERDLBR LI, €T
AP EXY U OEERD DL oM REBICE Z

L) BRBEEZRET 208D 5,

X 2 i3KBRRERROMRILEGRTH 5. K
FRECRR I, ERROLZAF—FE LTH
AEZBETWIRBEICB VT, KEZ2LLE
ICHLD #) EpEifnic 2230 LTHEEIN
Tw5, [27TlE, KGFDOL 3KkD—Fic
AEIFHREL COIRFE2AEILL Tw 2,
2R L, HEORTLHIBEDLI 2WID
BREEZRT, ZhsQEGHTYH, ¥454
FERRRIC, KRR TRI N, 1 20BNEE
ETHEEZHEL TV 3, K234 oFEF
DF—=F2WRLL T 370, EHELA8HL
BRICZ>TEY, B2k BETs e
HLw, LdL, EEICAVS 2EHL, h5—
RN TNFENIERC S ET O BEZ B I 7
DHZE2EZDTEE, KOFLAESFD
HEEOZHoTED, KOFLAESFD
BALTOLBRILhbh 3,

3 AVSERWRRE IO S A

3.1 A&t 7O075LDOEBE

BlLED 2 > ORIELETR 2 /BB L 7 AVS D7
QY IALTHIES 2—NEy P —2%F3IC
AT, ZOFRy b —7 T, BFoMBICER
2. RoKE 2%, BT AVS DS


研究会temp
テキストボックス


X3 €474 2AKILTSAVSD 70l 74

A—FIRETEHTREL T35, 2L ¢, &
FBEOEMEL 1 DOETHE L Tw3,
ny, SEEFHTREL 0L, ¥4 74+
Tb, KEREETY, 2EEO TR CEM
BHE O SET D L 72 IRB2 TR T 2 BB
2% b, AIHMLEESR L CHMEMEAEER L 7 RE
ZREOTAIDY, KRIF—FhroiEL
TV AEMNEBEEMEZRD 2 HENH 5.

32 & BEEEEEY1-)

MEEoTELTIE, BRICEI A 7P
Z ot ERHEY - EBICEET 28
WRETHE, BET2»ETOIIIH ITREENE
BRESOTHS, FZIE, BREIE, AFizA,
BERETRT I LEVE O, —HT, RThh
bt §F5%0ic, ALTGRTHHEEZELZ
BB 5, B2 IIAETIIAEREBR
DFEULT, KO TFHOKERT L KESTFH

DAERFZEANT 240, AUKEREFTIR
HHPEPEITVLSE, X5 ICHEREE, KiE
DREZIEZITEL, ARKCRRTIRTOE
EEBILRTRICT IHENRD D, BHED
FET A LNERH S, Dk, MRS
kT, fEL A 727 ot EYW
EZzBRICEBETE 20ENH 3,

AVS T, AL 74 7P =2 v ofa, B
BHEE% HHICZL X 5 2 L OSA[RETH B0, &
EHEDEHETH 270, EEICZILY Fa—
Fizdbrhizvw, 22T, B 74 -¥—-
T4 =T, MLBEHERZEETLIE 2 —NT
b3 BEAI—y TLFs ¥ —, 2SR
L., B3R LUEABORIRL T 2 7 F 5T
i3, ZoEYa—-nLEAHALTHS. o5
BAI—2y TLF4F—iF, RPEMEEZED
kHiz, B—, B—-FHEOREE T 554
L, av -k ¥k )ic, aiiflziEET



B 4: 7—F HHY o SEEKELT BBFHET S AVSOEL 2L

LBED 2 DDORFUCHIETE S LH T, 4~
¥ —7 2 — AN A TH 5. oS
AT—=y TIF 4 ¥—RFEHTIILICk
T, BRI SILESRO G L ERE % #EY) R
ETBZLNTER,

3.3 BEBHEHEEI21—-I

FWOTEUL 7 0 77 TR ELBAL T
2053, FRERANCIE AT 3 BE 0 B8k
BB BEBFETH 240, 2070 k¥4
TEhD, BEEBHEEY 2 — V2R L.
ZOBMEEBEHEEY 2 — N OBERF 412,
FTRA—FHER - HBEA VI —72—RA%2HE5 i
AT, ZDEY2—0LTl, F—FY0BEKHEE
BAME%Z, 2—YDEETAHERRALTHK
EZFIEL, SHEPa vy -2 ERT 2%
a—-NViBEERHHNTE BEIDEY 2—
WVITKE, FHET 2SR NAIEERED
bOTH B, WEWITIZ, F—ynBEPITE
IMbD 70T T Ll ETEHE LABEE AVS D
B2 NWICETODA VI —Tx—RA L
5, ¥z, TOEYa—IVTHE L 8l 2 —
FOFEICH O OHEAE, 2—WH DEi

POBEZEERATEII LICk>T, F¥o
B CHEERS2ERT 523 T2 3,

4 F&b

AT, TRILY 7727 AVS 2T,
F7F o RFMEITH B A T4 b L AR
77 AV — bt OBFREDAIRILE TR o kfE
ReREL €454 b EKRERE Y 7 AL —
X, TFOE 2 EEH IO TS
TARRTH 570, AR THERAZHHRE L
TWw3 CAVE ¥ R 5 A TO AL E S e WE
ThH5. AWoARLTE, ) r4 - o—-
T A —ICBRBE LR S —< v T4
y—%FAL, BLERER -V HBCE
ETDHIENTER, X512, FROABULE
HOBBRED 7R b ¥4 FLin %, BEES
HEE 2 -V 2BRL 7.

¥ 74 b EKRBERBEZ 5 AL — v
DAFMLERTYH, FFRCEMEmIEALT
WAREMBEEMEZRD ZHEND o7, i,
LT A3 RDF -7 77 A Ao HET 24
BXbD, ZITEEIE, F=F 77400


研究会temp
テキストボックス


objects with <cnt

1 il
{Fick

5: HEEFEE Y 2 — DT 2 — 7 REWD
i

BB, WL TR EAREEZIET 2
Tl heHETEIFETHS.

EE

AKIFZD—EiX Super SINET F/ 7 7 R
L L<finbtr, ¥AMEo—EixdukE
IR B RERRE FA7aY 27 b, B
X OLBE SRR R B TR EBER Y BhF I FE4ER)
&, PEMABRMS ( EFMR (B) FEES
16700091) 1= k> THF 2 biLie, BREHLICHK
E T

PN

[1] Ashish Sharma, Rajiv K .Kalia, Aiichiro
Nakano and Priya Vachishta, ”"Large Mul-
tidimensional data Visualization for Mate-
rial Science” , Computing in Science & En-
gineering, Vol .5, No .2, pp.26-33, (2003).

[2] S. Takahashi, Y. Takeshima, and I. Fu-
jishiro, “Topological Volume Skeletoniza-
tion and Its Application to Transfer Func-
tion Design”, Graphical Models, Vol. 66,
No. 1, pp.24-49, (2004).

[3] Pradip Kr. Ghorai, Marcel Sluiter, Subra-
manian Yashonath, and Y. Kawazoe, “Ad-
sorption Isotherm and Other Properties
of Methane in Zeolite A from an Inter-
molecular Potential Drived from ab Ini-
tio Calculations”, Journal of the Ameri-
can Chemical Society, Vol. 125, pp.16192-
16193, (2003).

[4] Vladimir R. Belosludov, Talgat M. Iner-
baev, Rodion V. Belosludov, Jun-ichi Ku-
doh, and Yoshiyuki Kawazoe, “Absolute
Stability Boundaries of Clathrate Hy-
drates of Cubic Structure II”, Journal of
Supramolecular Chemistry, Vol. 2, Issues
4-5, pp. 377-383, (2002).

[5] #k, S, FHO, JUG, SO, AR 3 KGR
B KRS 2 5 A CAVE & AVS 2 AV
7oF ) 77 B O BFREDTEYL”,
HHROEESHRRE”, 2004-HPC-99-19,
(2004).

(6] http://www-
lab.imr.tohoku.ac.jp/%7Emarcel
/tombo/tombo.html

[7] “AVS/Express —%#—X - 4 F”, #EX
Ettr4 - P— - 74—, (2002).





