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Outline:

* Introduction: Resonant Mode 1n
optimally doped and underdoped
YBCO

- * Resonant mode in optimally doped
and overdoped BSCCO

* Resonant mode and incommensurate
peaks in near-optimally doped YBCO

* Influence of S=0 and S=1 impurities
on the resonant mode
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Iniegraie'd Susceptibility

20 ) — 30
" a YBazcu‘,’OsJ 5
| Odd channel
%‘ 10} 120
X 12K
§ 5t 115
3§ of 10
| . ;
R I y
e ® 200K-
_.L/ R ] . . A . . 0
0 30 60 90
E (meV)
8 :
— - b) Even channel °
® 9 o 12K |
~% ol = 70K |
g4 * 200K °
= >§’. 2} i
0 ' 1 j L

0 25 50 75 100 125 150
E (meV)

\"OIA_% i Cbl-/ ?Lg Z_OOO



arXiv:cond—mat/‘)‘)l()()41 4 Oct 1999

Resonance
20—

YB(JZCu‘,‘O‘i -

25 meV

15F

0050 100 150 200 250 300
Temperature (K)



cond-mat/9910041 4 Oct 1999

YBa_Cu_ O

100 ————=2—3.0+X
L
80} l-‘-lf ‘\\
—° 407
20 ¢

(q) (1)
—— |
-
o

:><+ ®
3 1
2
50
40} s
> ' HH
£l ®
2 20¢
" |
10}

0 N N N . .
0.2 0.4 0.6 0.8 1.0 1.2
Doping (x)

Towg ok ol Vee Ceoo
4



Spin Susceptibility in a BCS Superconductor
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Strong-Correlation Model

®
. Starting point:
/ y band susceptibility y,(q,®)
q .

“Renormalization of x,(q,®) by interactions:
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SO(5) Model

Resonance peak is pseudo-Goldstone mode of
symmetry group linking

antiferromagnetism (3-comp. order parameter)

and d-wave superconductivity (2 comp. order parameter)

symmetry exact at quantum critical point (E__=0)

| 2
in superconducting phase: I A
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Resonance Peak Energy
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Intensity (cnts / 50 min)
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Impurity Effects

ordinary superconductors:
‘nonmagnetic impurities: weak effect
magnetic impurities: strong effect

o 3d": "nonmagnetlc but

® transport experiments indicate -
efficient scattering of conduction electrons

o magnettzat:on and NMR experiments show
local magnetization

uH#

® peutron experiments (at high Zn
concentrations) shows Iow energy

magnetic fluctuations

2% .
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Conclusions:

*+ Resonant mode energy determined
by Tc, not doping
|
+ Incommensurate peaks disappear
above Tc, follow same temperature
“dependence as resonant hode

* S=0 and S=1 impurities affect resonant
mode strongly and differently

S0 .



