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describing fermions in a tight-binding band with the hopping parameter ¢ t:d/A. Here S; =

(1/2) 3, c:f,&‘,,-c,»,: ate the local spin operators interacting with the exchange parameter J o
t3,/UsA < t. Due to the strong on-site repulsion states with doubly occupied sites are explicitly
pd g p p
forbidden and we are dealing with projected fermion operators &, = cis(l ~ n; _,).
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Figure 4.4: s vs. ¢, at several T, calculated in a system with NV = 20 sites. We show for comparison
also experimental results for LSCO by Loram et al. (1996) at highest T = 320 K ~ 0.07 ¢.
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Summary and Conclusions

The strange properties of the normal state
pseudogap (Eg) suggest a new type of correlated
electron system - a quasi-2D doped Mott-Hubbard
insulator — not a usual metal or semiconductor.

o For under- and optimal doping, E¢ has strong (we&hﬂi\b\g)
effect on superconducting properties.

e Unusual transport, but crucially, doping gives 1
state per hole near Fermi energy. AS/Ap =~ kg
(above about 100 K) and AxT/AS = 3us’/n’ky’,

Wilson ratio for weakly interacting Fermions.

e Variation of E¢ (or T*) and T, vs. p, like heavy
Fermions under pressure — but no evidence for
phase transition at T*.

e Numerical t-J model results agree with data at
high T, but no clear picture for Eg. Give
“marginal Fermi liquid” results, I ~T 0.
Can this account for empirical N(E)?

e Other possibilities for N(E) —
holes “dressed” by AF spin waves ,
2D equivalent of CH, (P.Wiegmann),
many-body effects e.g. spin fluctuations (Pines
et al.), Umklapp el-el processes (Rice et al.)

-mang—bodg resonanw wifh  Sfructuere
near £¢ tndued l’ﬁ n.n. exchange
interactions,



Monr!jn_o:a,t Mescner Effect
(NLME)

H ¢ He (T) = A1) H'H[,’r )
HO(T) a HC(T) T)\ermoda‘ljnamc‘c.
crhicad fl‘eld
ot [owT

\
where Doppler chift mygve - ke T

Preoli&fed 63 S k. )’L'p ard T A. Sawls
PR L. (5 22¢¢(992)

arises :from enhanced bacb—rf low

of 7!445(- Pa,rh‘o{e s near _Me ,
" U

nodes of Non S-wave Ju/oQFWAdaofd‘f .

Shoyld be jaoa{ test {w notes

bl ot rea/% observed exlaert'menfalfj,

eypect  QniSotropy I and truegierse
momeat: alip gt obseried.



?Eh Erzz= fnz" A: rEh @

1}_0(1‘\
 4ke ke tke
Vg =0 Ve £ O
<- wave
E
\/ \/ zmw
""’Iz I — ,M
.-‘“‘hF _|_
,;.
VS':. 0 VS:F\ O
- Wwhve

LJAQH Mmvg VF é kB’—

e?‘f’w( 2= 47‘() o :03

| eq.
T. Dakm and .. Scalapvno

Piwa. w. B6O (3125
v (/W)



©
<
&
-

.
]
d%\

0.04 | |

o
Q
e

dA 7 dH [A/Oe]
=
-]
N

o
O
s

] 1 1 1 t [

0 10 20 30 40 50 60 70 80

Caringlon, Giamie T [K]
eal “F L. ‘gﬁ RIAIHS

(1999

0

6
5}
4

<
m3-
2

8@5(\05&3 =1

PRL I3 o=

3277 (1199) o 60 120 180
DC Field (gauss)

FIG. 4. A\, as a function of H at various temperatures.

Data: 4.2 K (circles), 7.0 K (squares). Theoretical curves:
1.2 K (solid line), 4.2 K (dashed line), 7.0 K (dotted line).




T T T ; LR
(a) . . {b)
A Haeda BiSnCalunly fwrg 1 eon
) o ":x :"_- N i no°° t=0.17
— % = : e:'l=0.17 Fait ° °°°
e‘? a,i ! E—. a c": ::‘-.- °°n° °D= E_:'.l t."uo °a° o 1=0.27
e{ % ’ ::'3: °oo°p° °°°° .‘=027 \CEL;’ o o
p. R L < L e S <SPS S 1=038
:NE =) I S N Tfe . =070
= ° . () ] ;'e ua
Bl wm L& =070 Fi& S5 0,
;'ﬁ 9 () < o°°° %eez = °e: nd'Po‘ P <] aa:u °o° @ o
VL ot . P S ¢ .0°1=0.76
“'_ =_= '-\:mnp"dp °°o e=¢t=0 76 ;?pnong
(1425) 00
\_ 1 °O°W°°l L
-3 -2 -1 0 1, 23 0 2 4 64
HHy (107) (H/Hp)® (107
FIG. 2. () { = MA,(H. T)/A +10.T) as a function of the nor-

malized field h = H/H, at various lemperatures. Temperaxure‘;
are also normalized to T.. 1 = T/T.. (b) € as a function of /*.

T ¥ T T
Q42K
gk
IH 20K
15 L ASOK A
q40 K
VE0OK
—_ >60K .
"(‘_,1 *»70K - * *
<0r * * o)
<1 N * ™ o . & -
* o v ¥
* > > 2 g v Y ¥ g <
> S =g v v ] <3
Sj; A YJ ¢ 9 9 7 4 s & &
gy < a A 2 0 6 o ©
i & 2 8 o o ° a o €
© o
b a o
& a o o e o O o Q c
a 0, 0 o ©
0o + ! + F
" £ 3
Y 4 * *
- - H » *
»
i5r - .
» . > :
&
. » S g v .
- <
=10} v v a4
& * v g <
< : v a < a &
* =] v < A 4 " & <
> < a < !
v < a < © i
5% & o o O .
4 < a ° c !
i ¢ o
- g B 8 o © !
-3 g o g o © i
2 5 O
Oo 1 L 1
0] 10 20 a0 40

dc Field (gauss)

FIG. 3. AAas a function of H for fields paralle! (top) and
perpendicular {bottom} to the crystal b-axis.

®
_



& Ao) - A(T) [cos 28]

|A(BVA(0))

5 8 (degrees)
0 L  / | ;
0 20 40 60 80
AV, 502"
60 ——>VS

(b) . ©

T
-
-
~
—a
w5
=0
e
—~
& oy
e
=
~
o h
5
.
-4,

R Al ey

‘

—_——

TR.C preprnt (Tiune 20;0)



Justi{ication

w ok Lauphny d-wave B(S
ﬁteory

St AT)= 0 over small angle 6O
heat  nydes

Caltwlate  Free 2nergy ug,;,j Fcs

Qﬁpnus;'m ol AF.____,L/B(T)(GQ)J
[Vu = ~VeosA8y 02 €, )

But  fer Zm’fe Ve, KE

dueed |
re £ 20mi" costo go per mi
. T
Mwumse F P
- pves.

20 = myve

,‘72 AG“) E-B'{w "‘/" //f}ff

6= miev P V. "
A;:ﬂs ~7c {ar Ve // nodnf cly



Al. (A%

60 80

&

T.2.C
prepfwf(zm))

giﬂn@(“ ot a2
j pw breahm
nMiel.

0.03 (T

0.025 -

0.02

(A"/Gauss)

0.015

ab

dx /dH

0.01 -

0.005 -

I yBaQ 643 05'9-(
”Carrinﬁfﬂn etal

—_—- M brfc.ffl(/lﬁ
*'“""‘; mmod el

e

Q,L' Ozgg
B, 0226

BLS

effed

T(K)

(Sotropuc
A T AT He(T)
of - o(\/al"' F’o:_"Hao

He(T)

Hoo measre ot Pw bPeakc'nj n J(/v{tc/vf



ab

Sln(H.T)/l (0,T)

H (T)dInA /dH

ab

¢

042
0.4
0.08 |
0.06 |-
0.04 |

0.02

()

TIRNU OO S W SO

1.5

05

T/T

0.6

0.8

—

0
H/H

]

.on (1)



|

v

PRELIMINARY _ Cow CLUSIONS [ VLME)

I Pme  BeeAkiwit  MOREL  GIVES

BETTER  DESCRIPTOM  OF bATA THANM
KpaCk FLOow' MODBEL

2. coyLd B GEMERAL PROPERTY
oF “Now ¢ - whvE " SuPERCONDVCTORS

3. HAS  SomE THEORETICAL BASLS
(FREE EVERGY ~ BCS Aggumsm)

4. W()U (D GIVE CIMILAR RESVLTS TO
“gACl FLOW " MopEL (M HIGH
Flecbs - SIMLLAR  NVUVMBERS o

SIMILAR @UA—S;~P&QTICLE S. BOT

DIFFERENT - ANVD

COoNCEPTUALLY
1.6 LESS |

(BACKk - FLOW = EFFECTS smm_t—srz}(
BETWEEN +V e and -VvV¢€

|MBﬁLﬁNL6
£, v B CURVES).

gaAN (MES 0F



