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5 e N Figure 1: (A) The integrated ARPES spectral weight within a £ 10 meV window around £ in
o HWW%—‘@E}\ one quadrant of the first Brillouin zone for x = 0.10. (B) Schematic of the low-lying spectral
- intensity, which consists of well-defined Fermi arcs near the nodal region and very weak
straight segments near the antinodes (hatched regions). (C) An STM dI/dV map taken at 24
meV, exhibiting the 4a, x 4a, ordering (after Ref. [2]).
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hv: photon energy CP: Cooper pairs
OP, : lower energy quasiparticles Ph: phonons

QP,: higher energy quasiparticles B: thermal bath
Bl 2 -3 AT JE 00 B F f PR ek g fr3d ¥ 8427 & Bl [Prof. Lou Ph.d thesis]

BRI o Bk S fefosl £ K 3T 2A2 5 B2 % i 57 Jd Rothwarf-Taylor

(RT) = #2545 i [47-48] :

dn
dfp =Lop +2Y N, — B”ép
dN 1
dtph = ]ph + EBnép - Vprph - (Nph - N,?h MY ese
where n,, = ngp + n;P = no. densities of quasiparticles (QOP )

= QPat thermal equilibrium + QPphotoexcited
0 *
N,=N,+N,
= no. densities of phonons ( ph )( with energy >2A)

= phat thermal equilibrium + phphotoexcited

1, = external g eneration rate of QP by laser pulse
1, = external g eneration rate of ph by laser pulse
Y ,» = Cooper pair breaking rate

B = pair recombination rate

Y... = Phonons escaping rate (to thermal bath)
12
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C. £ 17iE#fechiedT 84 § B § 0 Moo S I

d B 2-20-2-24 ¢ & - i Mo T AN AR/REFF S > AELET
HRS B gpRamm > WAR/R(T,t)=A (T)exp(—t/7,)+ B(T)exp(—t/zy,) » i
¥% Kabanov ef al.sh323 > AT)® 7L R A A o8 AT) » T 5 AP aTg R
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d AR/ R &= /] 828 B 1 enfd fﬁ‘ﬁﬁ’{:ﬁ% » fie & Kabanov e32 35 » 2V i ¥ 0
& 3] A& YooCagBa,Cu;0,5(001) + » 4z ¥ it 4 (Superconducting gap) ~ /] &
346.68+11.3k (29.87£0.97 meV) ; & s 4 (Pseudogap) = -]» & 359.41+£22.65k
(30.97£1.95 meV)
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TR & b o T Y9Cap BayCusOq5 (010) firer pF > 240 % 5 LT 27 ¢
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(100)-oritened ¥ _Ca_ _Ba Cu O__ ,Tc=62K

e =
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(1) a #h & %((100)Y,Cag 3Ba,Cu307.5) :
RELHAD) & 1854 K (T 16 0.3 meV )& % J§ B @ 8z i 4
(pseudo gap,A,) & 243 £21 K (¥ 21 £2 meV) ©

(2) ¢ #h & %((001)Y,Cag 3Ba,Cu307.5) :
RERHAT G 222+13K (T 1941 meV)E 3 R A Feniz i A 5
225 +13 K ( 19 £1 meV)) o

d 34T E 03 AR EN M B MR R bor L 3 R iefok B0y
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Bl o He Vi e Sl ik > RPN (2-6) 4 2 TR EAR[S4] -

Te(p)

=1-82.6(p—p,,) 2-6
Te(p,,) ’ (2-6)

29 Te(p,)qi%F YBCO e Ter p,, 2% % YBCO P57 i ik & o

Al [K]
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N Y1.xCaxBapCuz07.5
+ \\ O b-axis Ap
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: £ ab-plane Ap
700 F \\ m ab-plane A(T)
I o N
600F  ~ w
5 Ap DN +
500 b oo + : Mihailovic group [53] Ap
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400 b - P T % : microwave A(T)
i L b ﬁf R QO t our group (b-axis)  Ap
300k 7 ’ %]‘ N @ : our group (b-axis)  A(T)
Rl A(T) ﬁ\ [ ]t our group (ab-plane) Ap
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B ]
100
(] (] (]

0 " " " "
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Z ~ AT BRAETE(CMR)E venpF [ (247 505 -45 8] & 3 £ R

A BT EEFH T S FBEHAR 4

24 f@ﬁ—raﬁa-ﬁ]&mﬂ EE AT L (RI_X,AX)MnO3 R = i chffd %=
F AR - W ehdg 2 RS ) HORARE I E 5 RETE(CMR) IR % [55] 0 518 9
Bk g i?"fﬁé_’\ R I NI o R R Pét/@i}g‘%ﬂﬁwm LS - A R
*’” l—_;}'ﬁ-‘ﬁ'#B“&%/&}i(TC)B} > 2k 4“1?‘}%‘%? - FE');JT'I#"—TM ‘,—If]a_.»ﬁ))g‘}iz]‘? °
AT FH 4R F 1 4 (perovskite-type manganites)eh#7 3 % 7 1950 # = 4% Jonker
4= Van Santen [56-57] #7%# % o H ¢ > 1%'1 La, XA MnO3 (A: Ca,Sr,Ba;0= x =<1)
P = kP B E Mg P 72§ A B8R R (Curie temperature; Tc) 3 2
ﬁ““‘ﬁ@-iﬁ«@#ﬁ % (paramagnetic- ferromagnetlc trans1t10n) E A T (~To)sw 2 eh
1 % - £ & 4p % (insulator-metal transition) » Zener # 17 B p 22 # 4] (double
exchange mechanism; DE) [58-59] » 4[] 3-1 #7771 o e lide s it ¢ » U=
ek 4 A Ede Ca’ SR Ba® kBt = ehffd A 4o Lad P BIE
Mn'" 2 Mn*' e s e 0 32 i Mn’ 0 3d $u8 F dhe TS 0 §EMEIY B F oh
2pHuBF o aF p BB hTF G LB T - 1 Mn e MU b o ‘@I*“‘
Double Exchange °

I AN PR EE Y R AR ¢ R2ER CMR IR % 0 bilde o A7
BRAP R LS & o]t p SRR ETR R B R & o AT Jf e ~ 4 Jahn-Teller v
%)% [60-62] ° F A & $2 22 » 4 MnOG6 octahedron =7 Jahn-Teller v# % » A &
Bz v &4 > 4o LaMnOs(LMO) > 5 # i @ AT F BRpFE R &L o -
GHPET LT RILE o 0 R BRI o b fed
RBET A - EEBIY - R B ARA R A RS ko R
HRRL 5 @ ﬁ%l(polaronic transport) o M ARG Fa At Eoa 0 0 op ARdES p
ARG S URNLRWHEZ CBRRF I PP o RS @ﬁgl
AT IEF I Te L™ o

-------------

Mn* 0 Mn* t = rcos(e /2)

®] 3-1: Double-exchange 7+ . B][22]
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B MERT &P PP RET SRR R R R PR LRHBP D
P EE % 2B IR s T B ART RN o B SRHEE
A 3o et Bl feoiF & & f87) 5% (9% B (ordering) iRk B o

FI* AQR-PF R 347 L e R R PR F MEFH 5 0 LR EF YL B
FpEHHEZ R pERIPE R D R2Z FAeips 8% > @ i gapl
3L 55 fig 4% 1% (ground-state properties) ° )I‘u—’f—' *Em oo iE 2 R B e TR 34T
AR 3 AR iAo A B R AT A A d RN PARR L E & (14,

63-68] o A FH ¢ o A A JH Ag P-pF R fRAT R o - R 4F £ R
Lay7Cay3MnOs ~ Lag 43Cag 5:MnOs ’f‘" Lay;Ceo3;MnO; % 1k gl 36 4 B g
LSk lr 5 RRFWAEILERM L& -5 ¥ 4 2 (#kps) T Jahn-Teller
WR M F P EFL S AR RARNAERRE YV A - BB ELSF(K
LB ps)c THIE b R E AR o ST T ARR LR g
FARIFRAOR S o

B. B S A AL 4T
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2R R R R B8 Xoray SESTR] 0 d BlP T ?g'ﬁ?fﬁié‘ﬁ‘—%i S e AR g R R A E
% 260K ~ 220K fr 240K 12 2 7 f2 58 505 45 5 H 0 2] 28 W a0l i o
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Resistance (Ohm)

Resistance(Ohm)

b. Lag 4,Cag s5sMnOs

2 730
La0.42cao.saMnoa s 740 i
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C. REPFREiTLEg-LFERERMET E&RBEF E S
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) AR/R it L 5 0% 1 43 o

d. La0_7Ca0,3MnO3

— 290k
; — 284k
5.5 1 — 278k
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b. Lag 4,Cag ssMnO;

Y Axis Title

La,,.Ca MnO,  2006/10/05
8.0x10° pump power=50 mW probe power=2 mW
.UX =
6.0x10° N T | 294k
1 e U
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AR/R

C. La0_7Ceo_3MnO3

La, Ce, ,MnO_/NGO(001)

2.0x10™ 1
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95 fELe
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R fe o
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N I R LT AL LW e

AT o84k BEREENA 2 VEA TR BB A1 22
T % 2 7 [13,17]

bt BT EY AP A R 4ol s (YBCO) R BAAE -~ it
v AR (THZ) R SR > ¢ 2R A R FHERE -~ AR BRINEIRE
BRI R T 2 THz Pritpa sk 2 o 2% 7 7n g8 L 8 7 ik 4 ) endie b~ 0] 29 4p (2 B
'éf”}s e g s s N S B B Bl i R i PFR(T<T,) > A58 4p 1) ”fs 2K
MaOZ R 5 ERERABZREINRAERAFR(T-Ty) A3)3 2 Br%it om 2 &7
BR et ROGR AR B PF o fg ST BB A A5 1 & J# 27 Rothwarf-Taylor = 4%
i P B AR Hr R o NP4 T THz §5 544 5538 3%
A pEs ¢ 5§ %) (pulse reshaping) Ik % o FE o i F gk Sl TR R
4 THz fg8tpFis A5 it > 8 B B enltpe 3 w R PR > &) % Bop-
FRIERIZFHRApe= & o
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PM. \ f f
P.M. : Paraboloidal Mirror Emitter H
Vdc
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s Laser o h ]
| :I: . P |—‘:+—'
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5000, 100 e, 10 o T - Chopper

Bl 4-141% §4) 53 skt 2 VAT RIS OT %X R B
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YBCO | substrate ’
=

fs laser

Ei(1) Eo())

Bl 4-2 d 2 YBCO FraAg ¥ » AZHF ¢ FIh o™ » sldefiph L d i
T R eh% 1 (kinetic inductance) » 1 17 & » SF2_ 45 B4pF3E A A5 € 5 £ = Aj(pulse
reshaping) eI % o
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BB B (To)p% > ¢h4v B R R st g o~ 12 F ) S g T IR o B mIR R
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