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Random Matrix Theory in Information Theory: What is
Compressed Sensing?

Koujin Takeda

abstract: Recently, in information science, information processing
based on signal sparsity has been intensively investigated. This is be-
cause a quite impactive idea for reconstruction of sparse signal, called
compressed sensing, was proposed about ten years ago, which has been
widely spread onto variety of fields in information science. In this arti-
cle the author attempts to elucidate the relationship between theoretical
physics and information theory through random matrix theory, and to

attract the physicists’ interests onto this problem.
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THFEMEEE DK E  FAo TV A, B LL7-E
T OER (BWBEHER) ICHIET 5 E—22506eV &
14 eV OEFFEBIZH SN, ZRENRCTI, CT2 & 44
IHENRTWS, EHIZI0KETEHERTE, 08eVIZH )
—ODBEMBE N FAHN, CT3 EAFITFLNRTwS
INHOVY -7 OfEEE, BHOIETD (0,1,1,0) TH2D
CLAEEBICONMELEFTVEEICEY, CT1AS U
Ol OB TRE), CT2281liFNtLoOETEE), X512

MBS ROETRTFHEEN 2 b >R OER e 43I 7 2

Wavelength (um)
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X2 (EDO-TTF),PFe @ (a) UFER AR RV & (b) JeaF g 2 =y
MoV, KR 10 K, ARIRAT 180 K, B5ilA 200 K & Z B, HH,
MeRL.

A ( AV
(}/% ‘:[W-é BT +HTREHO
aE—L>RX ~20fs

7524~ FoICUHRF
:Zp“zﬁﬁ?( fﬁ'f?]'/O)ELL
mﬂﬁﬁ LS
~40 fs
’/ iy M \\\\
ﬁgjﬁegv SEFER A= F DL
ERHFORE
~100 ps
HAHTEER] } T 1 I
1 ms %05 +0 I/r /’ 1

\
\ /% ) s &R

3 (EDO-TTF),PFs e & 4 F 3 7 A OBk,

CT3RZNORE S ERLBEENTWS. W
COWEDONERIHED 74 F 3 7 A, FORVET
B, BFHEFHEAERICIE D SRS ARY % 5T
BFOESPVHEEBME > THEFICHMETH 5. O
EWOPIT DI EIE, Mokke 7oA RS — oL
FAFITADALRDLT, TN AL LT EIN%6
DX X ) TEANDIBEZE LD ETLEETHS. L
LZOHMES I, —2 O FEZT CEREHHT 52
iRV, 22T, BN 2B, REBICE DR
R BN B 2 B LB L 72, Z D% S A2 %
STRFBEYAF I 7 ZOWEERKZICT LD BT
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NoEDOF A4 F3I 7 A% RERFNHE - TR RS,

3. RBEMEOERK, EFaE—-L X
WEIEERE T 2 &, BHXITIIHRENICERE SRS
A, HTHOBEBENITBRETE W, FEIERK
REEZR-7-F T ORERIREIERTZ. ChET7T >
7-ay K (FC) REEL v, TSRS 4 F3 2
BT HAY— Mg E RS, BERIZBWTZIDL) %
REEIARET, BRMORE~NERT S, 20720,
FCIRRE 7 BB 5 720121&,  JEH 12 IR 40 i ik
FTHbHLEC VAR BEE L. il T 2B 5k
BIOBMBGIELTIHR T =2 B THY, THEDOB
BV AL = —=HDOFEIZ L T, ZFOREDOREHIE
D7V AFDOFEEBRIITREIC R > TWD, L L, FEB
WCEABRIC B BB ENE T 204, Bl 2WH,
BRGIctbe TV oW E, FEEE meEE, oL
JW R &% BENCHIE L2 huE e & 2w,
FCIREDBM D 72012, F% %7 74 7HiESOH
) (W5 800 nm, MEMEINE 120 fs, T %)V F— 1 mI/pulse) A
SEHNAOHACMMER® 2HHLT, 04eViEED
N FIEZE B OREE (M4DRB) 25HESELY &
OAMmGIE, ERICX DN ZIERZESTETWD (B
W) 720, FELREEEY VA5 -2 v
THRKROGHD GO TRBELZIEM L. 29 LT
REDSVAEHWT, K7 - 7a—7gHE* %
f7o7e. 2

Bl4 1R & 9 1B (IR ORFHRARZ M vo
L4eVPEIZH SN2 BRIBTER CT21E, 1273V AD
AR MV EISWICE R 5 TS, B ORI, Wikt
W12 fs 7OV AD AT PVEEREHGWTWS A, R
BALONT T AN F— k5% B 72 oMol 7
4V E =" BWTHRLEZ W5 id, ZoREED
1.65 eV A (K4 DFHROES) ORZ b2 7oy L
L0 THD. I3 ODOKE LML TINS.
RFEAHEO R WIS EA), 20k w-< D &

L7238, 2 L CAORM2 O SHWIREITH L. 7

BWiyb B Lwo < L, Ksb) iRl
I LZHAETVCTHMANETH L. T4bb, GO
OB Z b2V AT, HKICIREED 5 FCIRE DOt
BRI, FIhLHHORENOBRERTELT S, F
LIRS 5 % FCIRE L h o REToO R ROEAL
HER2EFNFNR, R ELT. TOEFMZEY, 22T
3R LTV R WD Y+ 5 OV F— IS D & 6 TIEERZE

TRV T - Tu—TE, B ARG R A RER L Y AR
VA (R 7)) # W THRZFHRL, TOBROMEMNEEZ

HZ BB/ V2 (Fa—=75) LD BT 20 TH 5.

2007V A OBILRER L, 20O ICHBEEEZ DA LT
DREEICHIBIT & 5 CLl72300 nm A% 1 fs OEFEZISE) . W5
FREE OV ZEOREIECHRF D, SLRBRORERITIT L S R v
DR, ZOFFEORELFETH 5.
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X5 (a) (EDO-TTF),PFs DA % 12 fs 75V A Tl L 72D 1.65 eV £
T O BHRZEAL, Rk, HR, BofEEhEh b) 0T MIESE Y
a2 b=V a v LA FCIRERS, GHEHKSOFG B LUERS
DEREHLEERT.

bRy Ial—varlLizblsn, 1=40f0L &
ReRCHILZ DT Y EHEEEZO FCIRED S ok
BOERDT 40 TRI > T2 MmO oNs. BE
DOIRFEIL, KETHIIT 5 L9 1EHRFA OM Otk
) TH5%.
ZOETNVTIXRADKFHA 5 < 59\ RE) O 5513 3
T&HV. AOKMOFE L) LHPICHIZ 570 L
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bbb 7 u— 7T SN REE R Y IR TEM L C
WL DbIFTHSH. SHOPETIER Y 7RISERIBERCA
LWEIICTEY ZENTWAEDT, TOXIRI LN
W B7202IE, Ry TP HBo 7o —750E R UK
MANHEL SN LB D 5. ZofdE oREIE, 7a—7
WNTHERENTZDa—L Y A LR P TH LT
L 2B R TH B, TIE2 oDV R & it
B L7228 SIS 2 3KkOIERILLEBRTH Y
MAERBREOEREY 5 2 5.2 B2 TELNEHED
BEOREZIX BV ARCTRICHIBLTWSE I E05
CT2iEIREDE I — L v Z DAAHREM A & % 2
bNa. —J, —HEICHBI S B RSN 26 fs B Tk
ZoTBD, THIEH1,300cm™ DEHISHIETE. D
A OWEIE, EDO-TTF O 55T WNIRE) 0 % {AHFIE T %
ZERS, SRR o —L Y MRS TWS S
LEIRLTWVDS. IhHEFE L THOKEM OG5 %
TAHILICLYFCREDETFIL—L Y ZOMMEL L
LCT2R2EAELN ZOL) ICHBESICBWT, #
PICFCIREDOBFBIURE DI —L v X%l 5 724
&, TNETIEELALELRW, 22T, ZOIL—-L VA%
FIH LT, et osimRoms s far. % 2o
WR 200K YTV A ERMHEHRIF L CTHIE3

CLIZXY, EEHEMOERSHETE 5 Z LATRE N,

ZOZ LB OREEY (2.7 fs @800 nm) TP %E
HIETELWREMEEZRLTWA.

4. RBEMEDIRE

FCIRBED 5 40 fs Ao THW S 2 WFREAM O ML % 4
572012, FERIE L[ L 800 nm LD A7 hIVEAL
%100 fs D78V A Z HWTHER L E 25,2 FhilgiEkic
YU EZELT 22 2 R LA. 2ol b
FEICE ) BB TE L ENET 5 LM TE 5.
S OISR O i i AR R I BE S L S 7z (B
HREREONTHEENMNE 20 LD EAIED &%)
Zk, TOEWHETE (Thbb 1A TU) OB L 5
TH) ZRMb - IART P ORETH LR
Em s, ZOEAIEEOSFROmFENRBRIZL S b
DTHBHI EDTPol. TOXD RBLIE, BPHIRE
TREHZREND [H] ERHEBICIR L 00, [SEHEM
x| LI Tw 5.

FlZ L o THEL-Z 0 DEHEM] 1, AYicsE
MHMEFRLDBDOTHA ) 0?2 40fs &\ HOIFRIZ,
RMCBEFRBOBRMEF LS OB TELDOTHA
P ZOSMICEZL0I1I2IE, FoNHERMOETIR
REZWE LTI RS 2w, %, BF 2FBUJ5E
TIREDIRFIIWINA R 7 MVIEIZ & » TirbNlb. L

AL EBLEVEEHBOWEREA K E VL, BIEANRS b
WAZBU B AT PVEREE L 53T B E ORI S P TRV2DIZ,
IEREZ 22RO RS D I3 L.

MBS ROETRTFHEEN 2 b >R OER e 43I 7 2

Wavelength (um)
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146 (EDO-TTF),PFe DAGIRAM % Julhi L 72D 5 0.1 ps & (i) B & O%E
HIRTE T OMKIEAT 180 K (F#) & miliiAll 290 K (Fk#) @ (a) PUFFEA RS
VB LT (b) SEHAEEIEA XY P,

M LEKROSE, ek % o ERed, WNAR b
NEWET 200 L. 22T, FFEARZ M Villg
WH, 7IX—A-7 0=y eI L 0 BEEMICHEIA
K7 MVERDBHEFRLIZLIZHVOIS. Y BRIk
DOATEE, WILA X7 b VDb IG5
(0) AXZ MVERFWA. ZHIE, BT, 5TFICBIT5E
BFECHIE T 2®TH D, BRI (o) L OBfRIE
cocna (n: JRITH) CTH 5. S OMHEIIEHEA1 R0, F7-
JEPEE T OMRTIEERIGEE BT 5% L, Fko
PEE & T BICIEA DS B, AR Y M VIEICH
WA R CIRBZE R0V 2, wikoFy v 7
A 7 HIEERD 5085 X N w7 @R 2 A L TR,
X 6(a) 12, EAFEEERE CT2 IHIET 5 800 nm Tt
L, B2 2%EONTTa—7 LRI 100 fs # 0 B
ARG MV ERT. Y FRICBCEHRE IS 51 2 KRG
A (), BB () OAXT PV dRL 7.
INHDANRT PNV RIMFEEL T, 7T~ — A=
su=y EHRELT S RSB 6(0) THBH. —RLT
b, 02eVUTORIANF—IIBNT, Lk
EHOGENEEENIRKELS TR TVDEIETHD.

BT A Y v 2R, 2ROIIEEEBIBIC L ) T AV
F—% 22002 BB TH L. BT TRV F— E 0% ML
RGBT S EC XY, Ey=E+E E V) BRICE S X ) I16T
IANF=DLNEY, THbLEREOLYRW_FEOELES
ZEAYTE D, 800 nm DI f-BaB,O, (BBO) iflZil LTSNS
HDPWENE12-1.6 um & 1.625um 2% 5. 9 LTHEEESHIC
FERTE G B L TR 5 WIEEREAMNS 2 &2k,
RARIZ 600 nm=20 um (2.1-0.06 eV) D% 572,
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BRRASBIUVETF-EFHENERA

EFHBFHEEER

translation

EDO-TTF

deformatlon

4—><—>4—>

P&Iw
anion displacement

7 ETVEIRTI) ANTAHENEH OB,

g, ORESERME R VAN ThLZ %
RLTW5S., 726 D04eVTEIZ T O — F ¥ —
IR—EREHOND. TOIFVF—FEOWRIUL, W
BAREERIME) DOTH S, WCHH L KEMHO
BDOLIIRE L. IRHDOZ LD SIEGHEREMIEERME D
A & bR 2 WP IRETH L EEZOND.

COWREE XIS - DOICETIVEEICK B AR
7 MVORBERART. AR L LD, £45T D HOMO
PO ENLBEMEFT NV THL. TONINVIZT
ELTC, COYEDOBNETHETHEMEHZ K572
W, PIEANN— FEFIVICE T THEMEH 2 EA L 723
A ZNVA-FRIVAY A YPHRNN— FET VI E 5120
OHOEZBIML 725 D% 7223 K (1) B2 D3
VE=T7 U THY, SOIEMENENZ 7 ITBWITR
L7

H= _z [fo - a<uj+1 - Mj>:| (C;,O-Cj‘l-l’g + h.C.)
- ,BZ vj(nj -1/2)+ UZ nrn; |
J J

1 1
+3Ka;(Uj+1_uj)2+EKﬂ;ij‘ (1)

2K, 2 Ky 2

+ 17+ pF— Lty —1
605 ;M, 2a)§ ;Vj )’ZI:WI(YIZI 1T Ny )
L SESEE I

+ KVZ wi +—35 ZWI +Vz s
2 I 20y 4 I

2 2 To BB
W 7 — v R
WA 4+ > OEW, BA L+ OEMIIHIST 2 E TR
ERTH 5. £72K, Kp, K, BE Py, vy, wiid, BIT7ITRL
B A MBI ANA B L OEMNRE R RS, &

2, BE U, 3FNREFRAE Y62 b b 04 Mld
BAR—NVOEEB X OHBEE T, 38R FE2EL
ﬂ/,a:C;,aCj,m =+t DERICH L. 2B TEA

, U v bor—a s, v
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HIEECTHWZREM 08T 2 =5 —, (b) EFVEHTIC X DS N7z liE
ARy b

A E D S 20D A F Y ORICHFET 5 720%
ﬂ%ﬂ@%%i?k@ﬁﬁﬁﬁ%%ﬁmkhfwé.if
INBDINT A—F % TELEFTEBROBIREMARZ ML
DEEHEBT 5 X ) 1ikE L7,

51, bR & LR 2 b IREVES 2B A L
7RO EY, WREKETEY 2L 71 v —FHER
L EICLDRD. FORREEZ T LD OHNXS
Thb. ZZTHS8(a) L, W& LIZHK EDO-TTF 431 I
DBEBMPED LI IZEAT A9 ZRLDTHAL. 1272
LA O R IIEERM L 3R 22, ZofREERDL L,
(=0 CIREELH LA L2, =700 < H W TEREMO
WOREDLLZENHNA, EUWITEKTE, HDIZ
mlJm)f&ot%mﬁWOlol) L TwA I E
Wb, 512, TOEEAXRZ FLVORTELEZLD
M (D) THD. (=0T32H 5N K25, =900 T3
IANF NI DT L T D505, 2O
3ODEMBEN Y RO 1D LT 5 AR bV I
Me6DEBRBERZRLHEHRLTWEI RS, HK L
FHRMIBMREEA (0,1,0,1) DEHIEDLSLDHDOTH
b, 2L, ToMpIdElETH L EED

n, EAOA, HERIESWIERETHL EEZ TS
F7- 2 ORHINIR S HEV, T2 b L ETIRER S TIRE) O
T —L 2% FoT T LIEL AL TH S BEMBET
DANFEDL Y PR HETIE, BIFETRLZ40 s Hh 5
THABEMAER T 28 RHIL T

A A~ 25E  Vol. 69, No. 8, 2014



5. KWUEBLEEOEHRR, EBERHEF OB

Z O X HITEER 100 fs 7214 U72GRB AL, 24
PR TIEBIN 2 W EFHRISE ORETH 5 Z L3 HHh
o7z, L LT - 725 & 1213t oSG g A
CREZIETTHD. ZOMGREI2BRIIEDE I DD
THAHI0? RS X ) ITRFFREAIL, BhkEEs
DR ELEALDHE, 0.5ps AW OIRE) % > T3 ps FEET
BHILTWw5.2 Zoos5ps BWIE, BEICET & 66

NZHIELTEB Y, ZNIZEDO-TTF 51 0IRE) & %
Zbhb, LAaL3psEdDELITET LIRS T,
1,000 ps & > T b ILDREAHNTRE > TW W T L 23%55Hh
2.2 ZOEBMOZE, REITHCET TR, EE
AR 2 R b A AR IRE 2 k> Tw b
72, GFHEME DAY PV IEHRETH - 72
Z 2 TESITH OB HGHRIRBEZ BN T 5720
12, BRI MERIREY A 7 N VIE R AT 5 7. Y
K10(a) &, ZHFTEREEE ARRMGAR O BN E)
BB CT2 ZRh#e L7214, 1ps, 20 ps, 300 ps THIE L7z, K
AH8 (1,300-1,700 cm ™) O ETREL AR PV TH 5.
O WHBHEICIEEDO-TTF 5T O & 9 a5 T o
C=CM#HIREIAFAEL, TN E TEDO-TTF %X L®% <
DB TYEEAR DO BAT AT CHEEZLDIREE L LTfibh
T&72 203 GRS, BCEHRE ORI AR (B
M), BB RRR) ORFARZ PVERLZ. BB
COWE TIEDOMWIETT M % 1 K ICfREH & EEIC LT
W57z, BRHIZBWTH KRR E 2R8I S
nNTwiwn,

02 —T T T T
Pump : E || stack
L Probe : E || stack

180 K

x4

0.0 103 eV |

PR I I I 1

w, —
2-101 23 500 1000
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X9 (EDO-TTF),PFs DIKIlLAH % SBIRhiE L 72 0 PO 3 2k o Ty B ARAE,
BIANF—ETU—THONGTFT RN F—F%F. P

BB RO T A TR 2 b DA iS4 F 37 A

FIHE 1 ps BORGFFTEEALARY v Ve s D &, KM
DY — 7 MBI B TR WD LT 2 095520
L. UL, kI X D REMS R 22 EERRLT
W5, FRE AR ERICE 2 TB Y, i
BEAUREFANIR U CRE S ANF ¥ U 7 AVER L7216
PR B RPHEEDIRS XIZL A KIEHY— 2070 — F=
VINEZLND. RIZ20ps R TIE, KIRE L THWIK
IR OB THE TV B D O DER 7 BT DR A AL
FoTws., IhuE, HBERE~NOBMIZEERI > Tw
ZWbOO, ZOWKEBICHERE - 252559 %
REHEE DN L 2R LTWAD, HEIZ300psice b &
1,570 cm ™ 'R Hi 2 R =2 BB L T 5. oW
BERESEEMHOE -7 E—HLTWa I ER5, EilmHy
HRENZ O Z 7 — VTN LR T& 5. 22T,
C DWW BT B P EL DR RMEAE 2 W2 L7z (K10
(b)). ZOfEH, BHE2EBICHFEIRE R L%
FTCIRBWAL, Z20HW-SL Y L 100ps lZEDPD>TE
BRTAEIEDRGholz. TOZEIE, EiRMNZIRED
ERIZ100 ps > TWAZ L E KL TV 5

u:wﬁ%%nh,tﬁimimuh@94%37x%
FLOZONRMINTH A, BAARHIEL L TEH L 72K
AN EZ B THE, 2040 5 HBICIHNOBEMET Z B

Q
N
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% 55 TARBI IR o0 SO R ZE AL, B & O 180 K (R, #hifiAl 200 K
(Fkt) 1B B G A N 7 Fv, (b) WA CHFE 2 ¥ — 7 HEAET %
1,572 cm ™ 2B B TR O BER 2.
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(a) {EiRH
~1.55¢V }$§£ ﬁ@%ﬁ
A ’
1ps
SR DE
EHELE
(c) ~ 7
onl PhoL
EROEHF LN SRR
BF. D FHEEDEN
&iE
(d)
100 ps

11 WS ARE) 76 O KA S HEE S b (EDO-TTF)2PFs D ik
FAF Iz A PRILGEEBZ O KRR A 7 — IV ICB 1) 2 B OB E %,
AT 2 RIS A <2 b VO & B R . 2

OWFHRMAVAEL S NG, TOREOEM PMHEILRES W
TBY, ZODIREHHEFTEE R FHIZTE— R
WEROMADPBI S NG, Z0%K, BLHEORS X8
IO RELSRDLEEHIZART MUHIEHD, ZOHEBO
SR PEERITNE R D, L L, BEICEMHIE—
AL L 72K, BATRE 25T 72 iR R E R L Th %
720, WM, BERAHEFCABEICE =2 2585,
ZDZEALIZ 100 ps T EDH 5.

— R IZERO IR IREE XS < OB TIRE - IREPIRE L
MHEAER T 5720, 22 THR LN 100 ps &\
I A 7 — i D IBWEEICAS. LaL, Fxid
D BATEENSEARTD 100 ps FHEOIENEILZ B L TH
D18 ZDXIHRTIEENLBLTHLEEZ LR
L. TITIE, ZOHLOBRFRIEIZATHAHIH? il
BRADZANZDOWTREZ G P> T VR nbon, Th
FCTONZEN S, HiEE bR & 1257 Mo ke
EPREVHERTIOL ) ZEVHELSBIAIS NG Z &8

H LTS F 7 kEO SHEEZLo EH B <,

[l =GN BT B0 4 O3 OB X 12 [AERIZ 100 ps 72
EEVWH)BVEIZEZTL200HY), 4k Bl Z0I5ED
DHEEIND.

6. HERBEZ{LOEZEEHA
ZZFETIENE T —T L Lt HWT, Fhikn

B O FCIRED S BATH T AT Tl e B AHN IRE D H
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A2 TN E L b T WA, WPHIE & W 0% T
1T 2R R S DS 2 %) 2 L LT T, T bbb 4T
BN B IETTHE. DL RRADIDELT,
REHIR O IEF I ANE TSV A ONrF) & 7R 55
REFREITHERHITONEL. 20X REBEF NNV FII,
SR EDEBBHIIBEBTRIEI A VF— (HFEBK &b
FTHIGBZ 2T ANT—% B ORE OV 2% Bg
HIEIZXDEATES., $4bH100fs DN/ A%EH
WA, 100 fs DTN FRERT S, LarLETFNNY
Fi&, BEEH,SBTRLO 7 —0 VI X 0 2RI
ISR BIAA D720, FEEOWEITIIR 4 2 TIH
DY 5.3

X 121F, A OFRE B T v 72 I R 5 E - Il
FEBEOBKINTH L. F5 47 7 4 THIESOH )
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AEL ORI, 5 % FERIE G4 & Vv C 266 nm
RS, O8NV X EE S 20 nm D40 i
W2 2 EICE VBTNV F2RESEL. ZOBET
NWYFHRFFYETAILLYIEMT S, RFEFYET 4 D
ek, WYy FEBEL M SEmEERELICLD,
FNHEALZBTEZMUR LERETZMLBTCLICE
D, BFNYFORMELHESTL2ILTHL. AEHIE
FHPEBTEL I INZI00mDIFERIZAT A ALY
D%, HEED DM A Y ¥ 2 FIZAEY 72, &)
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ATTBIIL7:. 2OV AT A ORRSREE 400 fs & 5L
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A Variety of Dynamics in Organic Crystals Having Strong
Electron-Lattice Interaction

Ken Onda, Shin-ya Koshihara and Hideki Yamochi

abstract: We studied photoinduced dynamics in an organic crystal
(EDO-TTF),PFs, which has strong electron-electron and electron-
lattice interactions, by applying four types of ultrafast techniques.
Using 10 fs reflectivity change measurement, we found that a new state
emerges over 40 fs. The optical conductivity spectrum at 100 fs from
mid-infrared to visible light revealed this state to be a photoinduced
phase which has never seen in thermal equilibrium. The crystal and
molecular structural changes over 100 ps were studied using picosec-
ond infrared vibrational spectroscopy and femtosecond electron diffrac-
tion and it is figured out that molecular deformation is much slower

than its translation.
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Entanglement Entropy and Conformal Field Theory
Shunsuke Furukawa and Jun’ichi Shiraishi

abstract: Entanglement entropy (EE), which is an important quantity
in the quantum information science, has recently attracted a great atten-
tion as a new tool for probing the universal properties of quantum
many-body systems. In one-dimensional quantum critical systems, the
scaling of EE on a single interval in the system can be used to deter-
mine the central charge, a universal number, of the underlying confor-
mal field theory (CFT). Recent studies have shown that the EE con-
tains more refined information of CFT if it is calculated on two disjoint
intervals in the system. This article reviews some basic knowledge on

EE and recent developments on the connection between EE and CFT.
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Preparation of an Aligned O, Beam and the Clarification of
the Aluminum Oxidation Dynamics

Mitsunori Kurahashi and Yasushi Yamauchi

abstract: A single spin-rotational state-selected O, beam was devel-
oped by combining a supersonic seeded O, beam with a hexapole mag-
net. It permits a precise analysis of the molecular alignment effect and
the spin effect in O, chemisorption. The dynamical process of O, ad-
sorption on an Al(111) surface, despite intensive studies, has remained
unresolved because of the lack of conclusive experimental evidences
that verify the reaction mechanisms proposed previously. The align-
ment resolved O, sticking on AL(111) has clarified that O, molecules
parallel to the surface have much higher sticking probabilities than
those perpendicular to the surface at translational energies less than
0.2 eV. This proves that the abstraction process is a minor event at low

energy conditions.
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Phase Competition and Spatial Inhomogeneity Induced by
Molecular Degrees of Freedom

Ryuji Okazaki and Ichiro Terasaki

abstract: Internal degrees of freedom are a fundamental concept pene-
trating into various fields of physics. The organic molecular conductors
possess unique molecular degrees of freedom, which lead to complex
electronic and magnetic phases at low temperatures. Here we review a
novel phase-competition phenomenon associated with large-scale spa-

tial inhomogeneity emerged in a border of such ordered states.
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