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Eliashberg function «’F(k,w)

for HTCS?
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The mom-dependence of the self-
energy -~ understand the transport
and spectroscopic properties of
cuprates.
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Conventional isotropic SC

300

= McMillan-Rowell (1965).
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s FIt Ny (@) by Iinverting
the Eliashberg eq. N S

to extract o?F(w) and A(w).

= HTC complicated by mom anisotropy
- mom resolved probe!!
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LLaser ARPES data on SUD Bi2212 (Tc=89K)
from Zhou group@CAS
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= Tiltangles =0, 5, 10, 15, 20, 25 degrees &
T=10/K. 1.0




T=107K > Tc=89 &
tilt angle=15 deg

0.8 0.9 1.0 1.1
Momentum (ak{x)



Self-energy




1 Z,(0,0)

7 lo- () -2,0,0) +[Z,0,0)F .

E(K) = —2t[cos(k,a) +cos(k,a)] + 4t'cos(k,a) cos(k,a) i
— 2t"[cos(2k,a) + cos(2k )] — 4. a

A0k ,0)=—-

0.0/ 0.0f
~=0.1t - g
3 3
2
5 —02 ?-02
5 “
6 -3
—04 =0y
07 08 09 10 11 12 98 & 2 B

Momentum (ak/r) Momentum (ak/m)



) = 0.0005eV

0.0975eV

w

MDC fits

Em-[a}] tit= Odeg " datat {100} (b) tit=15deg . l:iEltE;'I '
[ ® data? | gol e data2 |
150l TB | TB
i —-—LD | E_u_ _'_LD

' (d) tilt = Odeg
200}
150}
100}
50}
87 08 09 10 1.4

Momentum (ak/=)

1.2 g,?

1100} (e) tilt = 15deg

| 30}

(c) tilt = 25deg
50._ e data2 |
40} TB
— LD

® datal |

(f) tilt = 25d
gol (N1 eg

08 08 10 14
Momentum (ak/x)

1.2

Momentum (ak/x)

87708 09 10 17 1z 13



Self-energy (eV)
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Real part
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m Zero crossing at smaller energy and the slope
decreases as the angle increases.

< Smaller band bottom energy.



Imaginary part
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s IMX(0,w) =a+bw =2 both elastic and inelastic
parts are angle dependent.

= Nearly collapse ~0.2 eV.



Fluctuation
spectrum




Adaptive maximum
entropy method
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Adaptive MEM
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= The constraint function m was updated =
double Iterations.
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Mom-dependent Eliashberg function
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= The Eliashberg Tunctions collapse onto a single
curve below the cut-off energy.

= The cut-off energy is angle dependent.
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The angle dependence of

the cut-off energy
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How the angle dependent cut-off energy
comes about?

SKKU condensed matter theory group



Lee ef al, tunneling on Bi2212
Nature (2006)
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Intrinsic mom-independent
Eliashberg function
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Schachinger &

Zhang & Zhou ef al,
PRL (2008) Carbotte
PRB (2008)
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Hwang & Timusk, PRB (2007)
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fien (meV)

Vignolle ef al. Nature Phys (2007)
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The angle independence of the
Eliashberg fucntion: Implications
for AFM fluctuations
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Li, Bourges, Greven, tbp Science

= nNearly mom-independent
magnetic excitation with
comparable total spectral =
weight with the resonance

mode.
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Loop currents order,
Varma ef al, PRL (1999, 2007)
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Summary & remarks

= The Eliashberg functions collapse onto a
single curve independent of the angle
below the cut-off energy.

= T he cut-off energy Is angle dependent.
= How they come about?
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(cont’d)

= Eliashberg theory valid? -
O(w, /W) =1/5.

= [ he doping evolutions?
s \What about the T evolutions? SC state?
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SC state: 6 parameter fit
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