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THEMIS 1000 at
different energy ranges

Technical Note e

The THEMIS time of flight spectrometer can be operated in a wide range of
kinetic energies with different angular and energy windows and resolutions. This
is possible due to the flexibility offered by the lens. The lens is identical to the
lens in the PHOIBOS series of hemispherical analyzers. Thus, all lens modes
and retard ratio ranges available in the PHOIBOS analyzers are also available in
the THEMIS spectrometer. The kinetic energy of the hemispherical analyzer
corresponds to the center of the kinetic energy window detected in parallel (per
shot) in the THEMIS. E.g. Ecen=4.5eV for an energy window of 3-6eV. The pass
energy Ep in the hemispherical analyzer corresponds to the arrival energy on the
detector of the THEMIS spectrometer. It is set to about 10 times the width of the
energy window that is to be detected in one shot.

The graphs show look-up diagrams for the conversion of time-of-flight and
position on the detector into energy and angle co-ordinates. The diagrams have
been calculated for three start points on the sample (thus, three sets of contours
are visible) in order to visualize the effect of an extended spot size. l.e. for a spot
size of 0.1mm, electrons have been started at 0.0mm, +0.05mm and —0.05mm
on the sample.

The following pages show diagrams for different energy ranges and lens modes
(WAM: wide angle mode, +/-13°, LAD: low angular dispersion, +/-7°, MAD:
medium angular dispesion, +/-4°)

A) Ekin=3-6eV, 100 microns spot size
B) Ekin=5.8-6eV, 100 microns

C) Ekin=5-6eV, 100 microns

D) Ekin=395-400eV, 500 micron

E) Ekin=399.5-400eV, 500 micron

F) Ekin=690-700eV, 500 micron

G) Ekin=699-700eV, 500 micron

H) Ekin=695-700eV, 500 micron
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LAD, Ekin=3-6eV, Ep=30eV, 100micron spot, 100ps detector resolution
+/-7° acceptance

resolution

Eres at Ekin=3eV about 5meV
Eres at Ekin=6eV about 12meV

Angle resolution about 0.06° (lens), but limited to about 0.1° by detector spatial

0.275 — 55 6 6.5 ©
* 1 1.5 -2 3 o 4 \?]n -5 5m5 ; > N
109 o o N ¥ 2 0y R .
K O_ao_0_32—0-32——T & v
0.270 — m 9 f a 3.2 . ﬁ L > .7 2
| o A ! W
3“T 'm C; 34— i ‘m 34 © o
| =\ 36
7 D266 3.6 36 o - a—3 ]L\ 3.6 3.6 {
2 P2 o 3 4 | 1=\
S 404 o3 38 —4—38 X
. I 7| 3
5 o200 1 4 4—f—4 \
= > 5 "l 3 o . \ 4.2 42 -7 42
= = - = . { 1 3
> 2 " m g ¢ | A B ﬂ_\___g.
S 0255w -—Qm——m—r 44— 'l'_ 44 : T
s e L
- - To) 1 ! :
ozs04 || I | ¥ i I o o A
. 655 TR LT 6 | w
I e S 0 o J_ 3 2 8 - °
v A e4_ %
0.245 — 2o @ ||
l_1 1L s56—-4—56-56—"— i 2__-
= 1T N
7 . 58-58-58—— m
| W [ 6 -7
| | T \ I | | |

Distance from lens axis (mm)

Competence in Surface A nalysis
|



SPEZCS:®

LAD, Ekin=5.8-6eV, Ep=2eV, 100micron spot, 100ps detector resolution

+/-7° acceptance

Angle resolution about 0.02° (lens), but limited to about 0.1° by detector spatial
resolution

Eres at Ekin=5.8eV about 1meV

Eres at Ekin=6eV about 1.1meV
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WAM, Ekin=5-6eV, Ep=10eV, 100micron spot, 100ps detector resolution
+/-13° acceptance

Angle resolution about 0.12° (lens), but limited to about 0.25° by detector spatial
resolution

Eres at Ekin=5eV about 7meV

Eres at Ekin=6eV about 8meV
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LAD, Ekin=395-400eV, Ep=50eV, 500micron spot, 100ps detector resolution
+/-7° acceptance

Angle resolution about 0.3° (limited by spot size)

Eres at Ekin=395eV about 130meV

Eres at Ekin=400eV about 150meV

Competence in Surface A nalysis



MAD, Ekin=399.5-400eV, Ep=4eV, 500micron spot, 100ps detector resolution
+/-4° acceptance

Angle resolution about 0.15° (limited by spot size)

Eres at Ekin=399.5eV about 7meV

Eres at Ekin=400eV about 7meV
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LAD, Ein=690-700eV, Ep=100eV, 500micron spot, 100ps detector resolution
+/-7° acceptance

Angle resolution about 0.2° (limited by spot size)

Eres at Ekin=690eV about 400meV

Eres at Ekin=700eV about 360meV
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MAD, Ekin=699-700eV, Ep=7eV, 500micron spot, 100ps detector resolution
+/-4° acceptance

Angle resolution about 0.2° (limited by spot size)

Eres at EKin=699eV about 8meV

Eres at EKin=700eV about 10meV
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MAD, Ekin=695-700eV, Ep=30eV, 500micron spot, 100ps detector resolution
+/-4° acceptance

Angle resolution about 0.1° (limited by spot size)

Eres at Ekin=695eV about 60meV

Eres at EKin=700eV about 70meV
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