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Exploitation of Photon Polarization for
Symmetry Analysis of Valence States

€, photon polarizationin ...

E: ... perpendicular ("senkrecht”) to ... scattering plane

photoemission matrix element:

> 2
A

mirror reflection

symmetries:
+1 +1 -1 0
P pol +1 +1 +1 max.
6 - pol +1 -1 -1 max.

+1 -1 +1 0
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J. ). YEH and 1. LINDAU Subshell Photoionization Cross Sections

GRAPH 1. Atomic Subshell Photoionization Cross Sections for 0-1500 eV, | < Z < 103
See page 6 for Explanation of Graphs
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CO Molecular Orbitals
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UPD and Photoemission Intensities
filled shells:

direct transition

A never disperses
_ out of measur-yne
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Window © £¢ (sum rule over

several subbands)

unfilled shells: @

direct transition

is lost at Fermi surface,
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K/ Si(001) - (2x1)
Single Domain
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Fermi Surface
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Interpretation of Line |WJidths
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Energy Distribution Curves (EDCs) and
Momentum Distribution Curves (MDCs)

Example:
Dispersion Plot from BSCCO High Temperature Superconductor

T. Valla, A. V. Fedorov, P. D. Johnson et al., Science 285, 2110 (1999).

100

0256 030 035 040 045 050 065 060
-1
k (A
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Line width Akin MDCs: v Ak = A le 2(k, CO)'

Connection between
photoemission data
and sample resistivity:

Intyeghty farly wnitgd

line widths of MDCs
1= at the Fermi level




P Aebi et al
PRL 76, IS0 ('36)

d)

| L 0.5
. ’,., ! "
BT SN Lo
10 -05 00 05 1.0
ki (ausl) (2




2.0 7
1.5
1.0 7
0.5
0.0 —
-0.5 —

-1.0

k; (2n/a) l
(- [010]

T
~1 XTE Co20
W >
K Expt.
%
9 s
v ) - [110]

~ Ky (2n/a)

-0 -05 00 05 10 15

23



L x - L Y - .

(S661) 66€ '96 "UNWILIOD BIBIS PIOS “[8 19 ZINBIY "} WOIJ<ii>

OVA
g 8ibuy Jejod OVAg aibuy sej04
08 ov 02 0 09 oY 02 0

0n0L m 000F m
- ® ®
2 +]
008 g 008 g
> -1
8] 93]
009 5 009 S
Q& o
3 3
oot m oov m
3 >
® ®
002 QI 002 4
< <
o 3 o 3
® -
S =

00zc- 00¢-

- -— o L —-— o
OTI="1L/1 990="1L/1L

(A° 2°'12) PH :Uoneyoxy

(OTI)IN WOud
SHAAND NOILNGTALSIA ADVANA dANNVIS ATONV-INVIOL




mo_@,\_,&m.ﬁ &=

(soaibep) @ o|buy telog

0L 09 0S OF 0€ 02 OF O

suedS AJISUaU] Iejod

(syun "que)  Aususi

(A9) ABiaug Buipuig uosos|g

¢0- 00 20 ¥0 90 80 O
] ] | 1 1 I I

209 (A2 2'12) | 9H
263 {UOIENOXT

-85
o8
295
-GG
e
-€5
-2G

1ds

mm a‘m

seAIN:} uopnqLYsi(q Ag1ouy

(OTT)IN WOIJ UOISSIWR030Yd PIAJOSIP-I[Suy

(syun "que) Aususiu|



Binding Energy (eV)

Intensity (arb. units)
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LINEWIDTHS IN ANGULAR DISTRIBUTION CURVES
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— =TI (E—EF)2

(Fermi Liquid Theory):

The angular peak width is also influenced by the band structure (group

velocities):

Af =

1

T/ |lvis|+Tf/vgy

hkezicos8 I'U,” /'U,_L - 'Uf”/'UfJ_I

(to be published) °

..similar to peak widths in energy distribution curves:

AE =

Uiflvin|+Ts/vpy

(1-

msire
Rk

msiri{e’
Vil

)i — (

msin?f
1-— hk)

v /vl
(Thiry et al.,

1981) *



