
UVL
Ultra-violet Source

Key Words

• Surface Analysis

• UPS

Introduction
The high intensity ultra-violet light source, Figure 1, is
suitable for UHV surface analysis applications, principally
ultra-violet photoelectron spectroscopy (UPS). 

Its key features include:

• High photon flux, 1.5 x 1012 photons per second

• Choice of light pipe lengths to optimise working
distance

• Effective two-stage differential pumping (10-7 mbar
typical chamber pressure)

• Air cooled

• Integral tilt mechanism for alignment

Figure 1: Ultra-violet source

High performance
The high efficiency of the source is due to the design of
the capillary tube and the differential pumping regions.
Effective differential pumping allows an analysis chamber
pressure of 10-7 mbar in a typical pumping configuration
using He gas. Ar, Ne and Xe gases may also be used.

Discharge Lines
The discharge lines achievable using helium, argon or
neon gases are shown in Table 1.

GAS PHOTON ENERGY (EV) WAVELENGTH (Å)

Ar I 11.7 1060
Ne I 16.8 738
He I 21.2 586
Ne II 26.9 461
Ar II 30.3 409
He II 40.8 304

Table 1: Discharge lines from helium, neon or argon gases

Light Pipe
The light pipe consists of a quartz capillary tube with a 
1 mm bore. This provides optimal collimation of the
photon beam resulting in a small spot size. In addition,
the small bore reduces the helium gas load into the
analysis chamber. 

Differential Pumping
Two-stage differential pumping minimises the gas load.
It comprises rough pumping by rotary pump at the first
stage, and a small turbomolecular pump at the second
stage. Typical chamber pressure is 10-7 mbar.

Installation
The source mounts on a standard 70 mm (2.75") ultra
high vacuum flange and incorporates a bellows unit for
source alignment. Two stages of differential pumping must
be provided.

UV Photoelectron Spectroscopy
In Figure 2, the intensity of the Ag 4d peak from a silver
sample was measured along with the resolution of the
Fermi Edge at room temperature. The spectra shown here
were produced using the Alpha110 analyser and
demonstrate a peak intensity of 3.2 Mcps at a Fermi Edge
resolution of 87 meV.

Figure 2: The Ag 4d spectrum and Fermi edge from clean silver. The Fermi
edge resolution is 87 meV in this example.
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Helium II : Helium I Ratio
The UV source from Thermo Electron produces an
excellent He II:He I ratio. Figure 3 shows an example in
which the ratio is 1:1.43.

Figure 3: UPS spectrum from silver showing a He II : He I ratio of 1:1.43.

Specifications
UPS performance is guaranteed using the Alpha110
spherical sector analyser. Count rates are on the valence
band of silver and resolution is defined as the 20% to
80% width of the Fermi edge. 

Spot size
1-2 mm (50 mm working distance)

Helium I mode
• >10 Mcps at 140 meV resolution

• >4 Mcps at 100 meV resolution

• >2.5 Mcps at 90 meV resolution

Helium II mode
The ratio of the valence band peak heights from He II
(40.8eV) to He l (21.2eV) exceeds 1:1.8.

Options
The design of the source allows for a choice of three
light pipe lengths, which can be used to maintain a small
spot size at long working distances, and improves
differential pumping. The three lengths available are
shown in Table2. The pumping requirements for the
source are shown in Figure 4.

Figure 4: The pumping arrangement for the UV source.

OPTION DIMENSION ‘X’ (MM)

UPS/1 51
UPS/2 108
UPS/3 166

Table 2: Dimension X for each of three light pipe lengths

Dimensions
Figure 5 shows the outline dimensions for the UV source.
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Figure 5: The dimensions of the UV source (in mm).


