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Answers to parts (d) and (e):

Cluster definition
The cluster and the list of emitters are defined by a list of commands with the following format (click here or
on the items of this list for further details):
atom symbol x y z layer symbolx yza b o, o,

surface symbol x y z ¢ type emitter x y z

Fill in the text box with these commands according to the cluster specifications that you need. Some examples
are provided by clicking here (you may cut and paste them to this page and modify them further).

00 1.18 Al
atomn C 0 00 -

atom Ni 0 0 -1.83
emitter 0 0 O
end

E
The cluster consists of a maximum of E atoms. (Warning: a finite number of atoms generally introduces
symmetry breaking, )
The size of the cluster is determined by the distance - T I A and the reference point Xo = I A,

See cluster shape for more details.



Geometry of beam and analyzer

Incoming heam parameters (see figure)
Polar angle 6, = IO degrees

Azimuthal angle ¢. =| degrees

& p-polarization
¢ g-polarization
« RCP
¢ LCP

Polarization:

Schematic representation of the geometry

Mobility of cluster & Only the sample moves with constant (5 = |90 degrees
beam, and sample ¢ Only the analyzer moves <« _
(click here for details): « Both the sample and the analyzer move

Note: the parameter [ specifies the angle between beam and analyzer when this is kept constant during the
simulation (i.e., everything happens as if it is only the sample that is rotated); therefore, this parameter is not
required when only the analyzer moves or when both the sample and the analyzer move (click here for details).
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Energy and angle scanning parameters (see figure above)

The following entries will select the range of photoelectron energies and angles of emission.

Energy scans for a given emission angle can be chosen by selecting more than one energy of emission and only
one polar angle and one azimuthal angle (the value of each angle is then taken as the lower limit of the selected

angular range, and the value of the upper limits are disregarded). In this case, the output is a 1D plot with the
photoelectron intensity as a function of photoeleciron energy.

Angular scans can be chosen by selecting only one photoelectron energy. Then, if the polar and the azimuthal
angles take both more than one value, the output is a 2D polar plot of the photoelectron intensity. Otherwise, if

only one polar angle is selected, a 1D plot is generated (an azimuthal scan), whereas if only one azimuthal
angle is selected then a 1D polar plot is given in the output.

For 2D angular scans, a linear or logarithmic scale of the photoelectron intensities can be selected for the grey

scale (see below). More details about the 2D representation (e.g., type of projection on 2D) are given in the
caption of the output.

Electron energy range: |1 equally-spaced value(s) of the electron energy from |1202 eVio|1202 ey
Polar angle: |50 equally-spaced value(s) of the polar angle 0 from |0 degrees to |89 degrees
Azimuthal angle: |51 equally-spaced value(s) of the azimuthal angle ¢ from |U degrees to i350

degrees

Type of 2D angular ¢ Linear scale Type of azimuthal of polar # Cartesian
representation; ¢ Logarithmic scale angular representation: © Polar



Multiple scatteri ng parameters

Additional solid parameters
Inner potential 77, = 114-0 eV
Internal code parameters : ; £ I_—5
Maximum orbital quantum number/ = Electronic edge z; =|&- A
IE“ Inelastic mean free path: either choose a fixed value = ]-10
A
Scattering order = f or (if that last entry is <0) use the TPP-2M formula

Iteration method: : JRa::ul:-iSi(;:gular Ms) with parameters p = |8-91 g/ cm’, N = |10 , Ep = |355
eV, andEg=| 0 eV

Temperature (K) = |293 and Debye emperature (K) = |45U
Initial core-state quantum numbers

& Automatic: core level (e.g. 1s, 2s, 2p, efc.) = |15

Radial matrix 1] T T
R Manual: 1,50 Ry, 510,85, 500 Ry, 00 »910.1
0

Calculate” Download Input File*™ ' Reset™" |

COMPUTATION TIME: the CPU time needed for the calculation using the default cluster and input
parameters (use Reset to recover default input) is 1.24 seconds on a Pentium ITI @ 733 MHz. This gives a time
scale to estimate the computation time for other input parameters, keeping in mind that it scales like ~ (nz_,._, -
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E DAC ou '|'pl.l'|' for-

Click on the figure to download data.

1202 eV, 6th order—
no dlfference
fwd. scatt. dominant

@ 0@




Geometry of beam and analyzer

Incoming beam parameters (see figure)
Polar angle 0, = |39 degrees

Azimuthal angle @, =[ degrees

@ p-polarization

... ¢ g-polarization
Polarization: ~ RCP

¢ LCP

Schematic representation of the geometry

Mobility of cluster ¢ QOnly the sample moves with constant 5 = oo degrees
beam, and sample & Only the analyzer moves
(click here for details): « Both the sample and the analyzer move

Note: the parameter [3 specifies the angle between beam and analyzer when this is kept constant during the
simulation (i.e., everything happens as if it is only the sample that is rotated); therefore, this parameter is not
required when only the analyzer moves or when both the sample and the analyzer move (click here for details),



EDAC output for O-

Click on the figure to download data. 1202 eV
6 order—rings more clear




EDAC output for

Click on the figure to download data. 100 e
15t order




EDAC output for O-

Click on the figure to download data.
6th order—slight difference




EDAC output for O

Click on the figure to download data. 1202 eV, no N1
6t order—slight difference




EDAC output for O-C-Ni (@)

Click on the figure to download data. 100 eV, no Nl
6th order—slight difference
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[4.7]

(a) The relevant equation is:

sin@,. +sin@ = mAJ/d

or

sing ., =mAJd -siné, .

With fixed 6,,., the derivative is calculated via:
dsin@,, /dg., = cosg, = (m/d)dA/dg.,

Thus,

dg..,/dA, = m/(dcos ).

a quantity which is larger for higher order m, smaller line spacing
d, or larger reflection angle 6

refl .

(b) The geometry is as introduced in lecture:

The (Focusing) Rowland Circle
X-Ray Monochromator/Spectrometer Geometry

Curved grating (soft x-rays)
or single crystal (hard x-rays)

First use the grating equation to determine 6. ,

with parameters of d = 1/1200 mm =8.33 x 10*mm =8.33 x 10" m,
8..=19° A =12,398/500 A =24.8 A =2.48 x 10°m, and assuming
first-order reflection so m = 1, we have:

sin@., = mAJd - sin@,. = 1(2.48x109)/8.33x10-7- sin(1.9°) = 0.0029- 21

refl inc

0.033 =-0.030, or 8, =1.7° (cont’d)

r
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So this is nearly specular reflection, and the reflectivity is high
for soft x-rays, another important consideration in the design.

Thus also,
d@./dA, = m/(dcos@, ) = 1/(8.33 x 10" m)cos(1.7°)

refl
=1.2 x 10%radians/m = 1.2 x 103 radians/mm

The change in wavelength for 0.1% energy resolution is from
say 500 eV to 500.5 eV or from 24.796 A to 24.771 and thus A4,
=0.025 A =2.5x 10° mm, so 46

refl

= (1.2x10%)x(2.5x10°) = 3.0 x
106 radians

DetectorM

5.0°

1.7°

Grating

From the geometry above, the distance of the detector from the
center of the grating is L = 2R,cos(88.3°) = 2(5.0m)(0.029) =
0.296 m =296 mm.

Thus, the distance between two points separated by 44, at the
detector will be (3.0x106)(296) = 8.88 x 10 mm =8.88 x 10’/ m =
88.8 microns. So we would need resolution in the detector
about 1/10t of this or about 9 microns to adequately resolve
this change in energy.

Reorienting the detector so that the light hits at a grazing
incidence angle of 5° (see above left) simply increases the
spacing of the detector channels as 1/(sinf,,) = 11.5, so we
could relax the detector resolution to about 100 microns.

22
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ag Density=10.2
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delta {dash) |
beta {solid) 3

100 1000

Photon Energy {eV)

ag Denzity=10.o

delte {dash)
beta {salid)

Binding energies:
3d = M4,M5 = 374

2p3/2 = L3 335
2p1/2 = L2 3524
2s = L1 3806

3000 4000
Photon Energy (eV)
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5.1 (a) (cont’d)

Yes, increases in beta over 2500-5000 eV are associated
with turning on the absorption of the various levels in the
n =2 or L shell.

From binding energies for Ag L shell (see prior page), we
see that three are needed, and three steps are seen in
beta. Therefore, spin-orbitis included in this range of the
tabulation of index of refraction.

(b) From the first plot on the prior page, the critical angle
in this regime should be about sqrt(2delta)? in radians,
or with delta = 2.5x104 over the n = 3 absorption edges,
this gives 0.223 radians or 0.0223(360/2w) = 0.0223(57.3
deg./radian) = 1.3 deg. Plot below shows R = 0.4 at this
angle.

Mirror Reflectivity

ag Bho=10.5, Sig=0.nm. P=1., E=2500.e¥

Eeflectivity
0.5

1 Critical angle

0 a 4 & g 10
Angle (deg)
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5.1 (c)

Atten Length {microns)

1

0.5

I

Atten Length (microns)

0.1

0.05

ag Density=10.5, Energy=2500.eV

N '
o _
£
A&
ol _
QD A
7
Q) |
. A
"o\{\f' |
d J
\ I 1 I

ag Denzity=10.5, Energy==2

80

"
5 Q

%)
A\
<

Grezing Angle {deg)

Critical I
angle "5\(\/ Doesn’t|follow sin
— theta frgm critical
- angle down, or ¢ven
. over a r‘ugher angle
range =2
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[5.4]

(a) The electron configuration of Ga is 3d1%4s24pl. The 3d electrons are really core electrons,
and the 4s and 4p occupation is like Ga’s chemical relative Al with 3s23p!. Not surprisingly,
then, all of the bands above -5.0 eV are free-electron like, with splittings here and there due

to the crystal potential, as in the nearly-free-electron model (e.g. Ashcroft and Mermin, pp.
152-173).

(b) These flat bands are the highly-localized, nearly-dispersionless, 3d bands of these core-
like electrons. Checking the X-Ray Data Book for binding energy shows a Fermi-referenced
3d binding energy of 18.7 eV. The Fermi-referenced binding energy of these flat bands is
8.0 + 6.8 =14.8 eV, in good enough agreement with the tabulated value.

(c) With a work function of 4.0 eV (lecture slide) or 4.2 eV (from J. Phys.: Condens. Matter 10

(1998) 10815), the inner potential is from the bottom of the free-electron bands at -5.0 eV to
the Fermi level, an energy of 5.0 +6.8, plus the work function of 4.2, to give Vo = 16 eV.

Gallium band strugture

f .8
.7L
.51 -~
C
Nearly- al -
free < I >
electron 0]
L1l L
L
pd
-.AL uw
\.
-.s|
Core-like 2
3d -.7L
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20 points

[5.9.]
(a) Average no. electrons for Fe and Cu is (11+8 )/2 = 9.5, but SESSA
requires integers, so could use 9.0 or 10.0. I'll use 10 for the mixed
layers.

Average atomic density is (8.50+8.45)/2 x 1022 = 8.48 x 1022
Building up the sample from Cu substrate plus ten layers of Fe+Cu
from /Fe10/Cu90/ to /[Fe20/Cu80/ to /Fe30/Cu70/,....to /Fe/ yields finally

EOX

Layer IPeaks | Parameters |

Choose iLayer#‘l V| ’AddLayer[aboveselecﬂoan [ Delete ]

Material |/Fe/ |

Thickness [Angstrom] ||'I_4j|}D | Density [#/cm™3] i8.487e+22 |
Mr. of valence electrons |8 | Energy band gap [eV] |D.I}D-D |
INr. of atoms/molecule |'l | Rel. Surf Area (RSA) |1.DDD |
Sample Plot
L d P'U U.|5 1.UI
Cgenc Concentration [Atomic fraction]
Iron - Fe _
L]
Caopper - Cu I=
o
=
E
o
o | =
wl &
cC
N E
- o
o
o B
E‘-

W
Close

The source is just the default AlKa in the program, as shown in the
screen shot on the next page.
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Source |Geometry' Spectrometar

Choose source AIKa v |

Radiation setiings

Energy [eV] |

Close

The geometry is as shown below:

| Source | Geometry .Spectrcmeter
T -
Choose | Configuration #1 v| [ Add Copy J [Add Defau\t] ’ Delete =
Arrangement Aperiure
Sample orientation: Solid Angle /2 pi: ~ 0.005478
Phi [deg] |0.000 |
Theta [deg] [0.000 B ==
Source orientation
Phi[deg] [180.000
Theta [deg] |85.000
Preset ‘m‘
Analyzer orientation -
Phi [deg] lDDDD Lower phi [degree] |DDDD |
Theta [deg] |5DDD P Lower Theta [degree] |DDEHJ |
Upper Phi [degree] |36DDI}D |
Miscellaneous: Upper Theta [degree] |SDDD |
Mode [v]XPS
[aes
Geometry carraction factar_[1.000 !




The spectrometer is defined as below:

Source | Geumetry- Spectrometer |

Choose EReglon#‘l V| [ Add J [ Delete

Region Settings

Energy range

Valid region bounds are between 5.0eV and 20000.0eV.
If existing region bounds are modified. user changes to peak settings may be lost

Lower bound [¢V] |100.000 |

Higher bound [eV] |'ISDD.DDD |

Close

The result of the simulation is then:

" Model Calculation B@R\
Choose |Region#1 +

Simulation Settings

Convergence factor: |‘|.DDDe-D§2 Number of collisions: [v] Auto | |

) DTFE’”SPO” Mumber oftrajectories: Auto | |

Approximation:
[ ]straight Line

Simulation Plot

o Simulated Spectrum
= = Config# 1 —
oy
=
& 2k Cu2 issi
o uzp Fe 2p Emission 5° off normal
@
= ol
= ™
: Cu 2s Fe 2s cola
T o usp
E - Cu3ls

Fe3s Fe3p
1 1 1 Al ty. i l
200.0 400.0 600.0 800.0 Yy~ 10000 1200.0 1400.0
Fe LMM Cu LMM
Augers Energy [ eV ]
Augers

[ Show peak intensities... I [ Save peak intensities... ] ’ Close




Smmulated Spectrum
¥ Config #.1
: With blown up region as:
Cu 3p
Cu3s
Fe 3p
¢ Fe 3s '

. ) . ) Engrgy [V ]

Chek nght mouse bution for optons. l Close ]

Changing only the takeoff angle to now be 85 deg.off normal = 5 degree takeoff angle dramatically
enhances all Fe features:

~ Model Calculation

Choose |Regon #1 ¥ Resot

Samulutan Setings

Convergence factor. |1000e-02 i
Appeoamabion: Cn Number of ajectories: [Z]Auto
["] Ssaight Line

Samulaton Plot

Semlnled Spectum
Cong # 1

Fe

Inlensiy [ate5 counts |

2p

Emission 85° off normal
Fe 2s

Cu2p
- _ Fe3p

Cu2s _ Fe3s
Cu3s | Cu3lp

(
|

- —L —L —L L
2000 400.0 &00.0 Y 800.0 1000.0 1200.0 1400.0

Fe LMM Y
Start Senutabon! Augers C u LM M | Shew peak mlensibes | [ Save peak miensibes | [ Close

-
N

Enevgy [ eV ]




(b) Calculating Cu 2p,, and Fe 2p,, intensitiies now for the
different angles requested now yields:

Electron Cu 2p,, Fe 2p,,, Fe2p,,/ Cu2p,,
emission

angle (w.r.t.

normal)

85 1.06009e-05 | 1.06205e-04 1.00E+01
80 2.05254e-05 | 1.18011e-04 5.74951
75 2.84874e-05 | 1.18007e-04 4.142428
70 3.77737e-05 | 1.11802e-04 2.959784
65 4.73596e-05 | 1.04910e-04 2.215179
60 5.52105e-05 | 9.75318e-05 1.766544
55 6.67060e-05 | 8.98120e-05 1.346386
50 7.47551e-05 | 8.63412e-05 1.154987
45 7.65899%e-05 | 8.50740e-05 1.110773
40 8.31061e-05 | 8.11802e-05 0.976826
35 8.52360e-05 | 7.57348e-05 0.888531
30 9.65751e-05 | 6.94172e-05 0.71879
25 9.67727e-05 | 6.70305e-05 0.692659
20 9.76668e-05 | 6.40239e-05 0.655534
15 9.60796e-05 | 6.55382e-05 0.682124
10 9.67096e-05 | 6.47569e-05 0.669602
5 9.33935e-05 | 6.21533e-05 0.665499




0.00012 +

0.00010 H

0.00008

Intensity

0.00004 —

0.00002 +

0.00000

0.00006

/
More what’s expected,

from the simple /I

—&— Cu 2p3/2

model of prob. 4.3 S

Elastic scattering
effects, as discussed
in lecture

T T T T T T T T T 1
0 20 40 60 80 100

Emission angle relative to normal

1.20E+01

1.00E+01 +

8.00E+00

6.00E+00

4.00E+00

2.00E+00

0.00E+00

3/2 312

o
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Marked enhancement

of Fe relative intensity for
more grazing angles of
emission



(c) The expected angular variation of Fe 2p,, is from the answer for
proble 4.3 according to:

g"{ 2 ._!.‘n,_';u'-.i- (L- i#/f;.,jh-.ﬁ ;‘1)}-_

)

But with 6 defined as the complement in the SESSA program. So
this part of the problem involves calculating this function with z, =
10 A, and A, = 13 A = an average no. from the “Parameters” list in
SESSA for the Fe 2;,, peak, which gives:

13cose{ 10
|l ex (_—
10 13cos 6

which has limits of 0.300 for 6 = 5° (where the simple model is
expected to be better) and 1.11 for 6 = 85° or a factor of 3.7
enhancement at more grazing emission angles. However, the actual
change over this range from SESSA is only about 1.7, so the effects
of elastic scattering are important, particularly over the circled
region of the red curve. You could go further and normalize
experiment to simple theory at 6 = 5° and the plot them together, to
see where they begin to diverge.

1+ )—1}=1+1.3cose[exp(—0.769/cosG)—1]

Running SESSA in a “straight-line” trajectory mode to should
reduce the effects of elastic scattering in taking intensity away from
a given initial emission direction, and leads to:

0 = 85° 0 =5° 85/5 ratio
Fe 2p3/2 1.57476e-04 5.89509e-05 2.67
(1.7 from full SESSA, 3.7 from simple model)
Cu 2p3/2 1.08118e-05 1.34945e-04 0.089
(0.113 from full SESSA).
So two calculations for Fe close up a little this way, but deviations
from simple model still persist.



[5.10]

(a) Mn?*is in an octahedral environment of O% ions in the NaCl crystal

20 points | structure, and we can just go to the CTM4XAS manual posted at the

website to get the relevant parameters. We’ll add a crystal field
splitting of 1.0 eV beyond the sample calculations done in our manual,
so that the input formats for XAS looks like:

-) Figures - CTM4XAS 2.0 Q@@
[

Calculate Plot Debug Desktop Window Help
Dt 8O HOH® |E|

— Configuration
lon Mn2+ [ JAuto Plat [ J%PS Charge transfer
Initial state 2P08 3005 iti 2P06 3006 L
@:3'2;3 Initial state (CT)
() 3p Final state 2P05 3006 Final state (CT) 2P05 3007 L
— Slater integral reduction (%)——— — 3d spin-orhit—
1.0
Run
Fdd F Gpd
D Expert options
— Crystal field parameters (eV)——— — Charge transfer parameters (%)
Symmetry | Oh v
Initial state Final state
0Dy | 10 Delta | 65 20 | T
Ot Udd 6.0 20 | Ta&l
Ds Upd | 72 09 | Tk
M (e (] T(e)
— Platting
File
Spectrum |yas v
~| ] []Suppress sticks
v ulzian Gaussian
range (g% broadening hroadening
0 1000 0.2 02
[]Force energy range [ ] split
Plot
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With a final result like that in our manual, where the effects of crystal field
splitting were also investigated:

1 ! 1 I
ol oo Crystal field=1.0eV | |
0.8 gl i
5 I : I
£ No crystal field 1l € i ]
5 08f 1 go6f . I
% 05} I g 05 . I
,‘gm, I ;go,zt— .
g 03t :.E 03f . I
02} I 02} “A‘ - I
0.4 I 01t .
0 { o allly & 1 0 N \lll"li. N i L I
635 640 645 650 655 660 665 F 5 a0 645 650 655 660 665 670
Energy eV / \ Energy leV I
. e S e
_ L @
—_ 0.012 I 3 p32 09} ) J
= osl Crystal field = 2.0 eV |

5
.

- MARPE theory
B — Experiment o XA_S

=)

o o o o o
= 0
;

Absorption crossection fa.u.

w
T

635 640 645 650 655 660 665 670
Energy /'eV/




For XPS, the inputs look like:

) Figures - CTM4XAS 2.0
Calculate Plot Debug Desktop Window Help

U = O

L EX

R u=R=l=]

- Configuration

Initial state 2P0R 3005
®2p

O3p

— Slater integral reduction (%)

Final state 2P05 300555501

XPS Charge transfer
Initial state (CT) 2P06 3006 L

Final state (CT) 2ZP05 300893501 L
3d spin-orbit—

Run
Fdd Fpd Gpd
[ ] Expert options
— Crystal field parameters (%) - — Charge transfer parameters (g%
Initial state Final state
003 [ 10 | | | Deta | 65 | | 20 Tkl
Dt udd | 60 | | 20 [T
s [0 | [ o ] Upd | 72 | | 09 [T
My [ 0 ] [0 ] ENLC
— Plotting
File
Al (] [ ] Suppress sticks
v o[ X]zian Gaussian
range (e%) broadening hroadening
[ J[wo] [o2 |[5]
[ ]Force energy range [ split |:|




And the XP_S output looks like:

<) Figure 1 EB‘

File
DedEe | QaMme|E | 0E
1
09| e
08 0.2 Lorentzian -
H 07 0.2 Gaussian -
= 06} .
% 051 —
20_4— .
E 03F &
021 i
0.1 e
.|II|‘”|H|I.|.||. ||,|| 1
10 -5 0 B 10 15 20 25
Energy eV
¥ \:l‘ubhf@l £ A P T S T |
= M 2p XPS-
a1
O:4halgmMaan -
ol 0.4 Gaussianf |

Best fit to expgt.

0.7r

06

05F

04r

Absorption crossection fa.u,

03r

02F

Intensity {arb. units})

0.1

E [Mﬂ“ﬂl]“.””l“ll.. I oLy
- 0 5 10

I-'J"-l-. |I-. il .Ll:Jiﬁl r.glg Jllg\.{. ¥ 1, ——

23

With trial-a.nd;'grror gelect@n ofjgpectrgl brgadenm, e)gpllent agreement
with experiment! Relative Bin diﬁg Emergy {ﬁ\?}



(b) Everything in this calculation is done in the Sudden Approximation
limit, and with the assumption that the matrix elements for 2p excitation
do not change significantly with photon energy. So you don’t need to
know it to do the calculation. In real life, different transitions could have
different angular dependences in a single crystal for example.

(c) Can try just some extreme values around those of the optimum
calculated before:

A = 4 and 9 with 6.5 eV midway between them

U,,= 4 and 8 with 6 midway

Uy, = 5.2 and 9.2 with 7.2 midway

| <) Figure 1 EB‘

Eile
DedE A O® ¥ [0E

e = =
o en [

Absorption crossection fa.u.

=
L

=
M

0.1

D ™ 3 L
-10 -5 0 5 10 15 20 25
Energy /eV

Increasing A with all other param. fixed decreases the unscreened
satellite peak intensity, as seen also by Bocquet and Fujimori (see
next page)



From Bocquet and Fujimori
Journal of Electron Spectroscopy and Related Phenomena 82 (1996) 87-124

General trends as A, U and T are varied can be
observed for all TM ions studied. Where only one
satellite structure is predicted, an increase in A leads
to a fall in the satellite intensity. For A < (0, a second
(or third) satellite at higher energy may appear due to
increased weight in the cd”**L? final state (or higher
final states). As A is increased, spectral weight from
this satellite is transferred to the main satellite struc-
ture closer to the main peak, causing the main satellite
first to increase and then finally to decrease as A
approaches Q. Increasing U (and Q) with A and T
held constant has the effect of increasing the weight
of the satellite structure. As more polarizable ligands
will screen the d-electrons to a greater extent, chalco-
genides should be chosen with a smaller U than oxides
[1]. As the hybridization strength T is increased, all
satellites are found to become weaker and move away
from the main peak. As T becomes larger the position

and intensity of the satellite feature vary more slowly
with A and U.
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20
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This variation
didn’t work:

The program is
obstinate in not
letting one change
Udd, so I’'m sorry
about asking for
this!!! Next time
the program or the
problem statement
will be fixed.
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This variation works:

As in Bocquet and
Fujimori,

Increasing U, increases
satellite intensity.
Spectrum shifts to
higher binding energy
also, as core hole drags
states down.



[5.10]

(d) Two calculations run with the new version of CTM4XAS?5,
one with charge transfer and one without, first by parameter
trick of setting A to a very large number of 30, the core-hole
attractive energy to a very small number of 0.1, and the dd
repulsion to a very large number.

With charge transfer:
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Effect is rather small in XAS, as the excited electron acts to
screen the core hole, and the atom is in some sense left
“neutral”. Slight reduction in energy of two edges with charge
transfer.

Without charge transfer done simply by unclicking the
charge transfer option:
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Gives very nearly the same result, as expected.





