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Designing UV-Vis «
INStruments with xenon

flash lamps

In UV-Vis analytical instrument design, the light source plays a critical role in shaping
measurement performance, system complexity, and long-term reliability. Xenon (Xe) flash
lamps are among the most versatile and high-performance light sources for analytical
instruments that require broadband, intense, and stable illumination. Their combination of
deep-UV spectral reach, high-intensity pulsed output, compact size, and long operational

lifetime makes them particularly well suited for demanding measurements in water quality
monitoring, ellipsometry, and broadband spectroscopy.

OEM light source challenges

For OEM teams, the light source is rarely a simple component choice. It directly impacts measurement performance,

enclosure design, and lifetime cost, especially in UV-Vis systems that need broadband coverage and dependable output.

Common challenges include:

Signal quality limitations in UV
and broadband systems

Limited deep UV output can reduce sensitivity for UV
absorbance parameters and slow measurements. Low
photon flux can lower SNR in highly absorbing, turbid,
or low-reflectivity samples.

Stability and calibration complexity

Intensity fluctuation and drift can compromise
repeatability unless you design in reference-channel
correction or normalization.
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Integration constraints
(size, power, thermal)

Large housings and long beam paths can increase
enclosure size and mechanical complexity. Higher power
draw increases heat load, raising the risk of thermal drift
and adding cooling and noise requirements.

Maintenance and system
uptime challenges

Short lifetimes, such as the roughly 2,000 hours
typical for halogen lamps, drive replacement cycles,
downtime, and service cost. In remote or continuous-
monitoring deployments, the impact on maintenance
access and instrument uptime becomes even greater.
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Applications where xenon
flash lamps shine

Water quality monitoring (UV absorbance)

Water monitoring often relies on UV absorbance,
where many contaminants and indicators exhibit strong
absorption in the UV region. Xenon flash lamps are a
strong fit because they provide deep UV output with
high peak intensity, helping systems maintain sensitivity
even when samples are dark or turbid. Key advantages in
these systems include:

e Support UV absorbance parameters such as UV254 for
organic matter monitoring.

¢ Improved measurement robustness in scattering media
via pulsed high-intensity illumination.

® | ow average power helps minimize thermal load and
temperature-driven drift in flow cells and optics.

¢ | ong lifetime and low maintenance support
continuous, unattended monitoring in environmental
and industrial installations.

Ellipsometry (thin-film metrology)

Spectroscopic ellipsometry depends on stable, broadband
illumination to measure changes in polarization across
wavelength and extract thin film thickness and optical
constants. Xenon flash lamps provide a smooth spectrum
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across UV, visible, and NIR regions, helping expand
measurement range without switching sources. In this
context, xenon flash lamps can offer:

e Broad spectral coverage supports fitting models across
wider wavelength bands for improved accuracy.

¢ High peak intensity can boost detection sensitivity for thin
or weakly interacting layers.

¢ Pulse normalization techniques can support repeatability
while keeping average power and heat low.

UV-Vis spectroscopy and extended
range measurements

For broadband spectroscopy absorbance, reflectance,
and related measurements, xenon flash illumination offers
a practical way to achieve strong UV-Vis performance
while also supporting extended wavelength architectures.
The result is a flexible source that can simplify instrument
design, improve dynamic range, and support faster
acquisition. This can provide several practical benefits:

¢ Enables wide-range measurements from one source,
reducing the need for multiple emitters.

* High pulse intensity supports faster scans and improved
SNR in challenging samples.

e Compact modules support portable and space-
constrained spectrometer designs.
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Hamamatsu's xenon flash lamps.

How xenon flash lamps help
solve these challenges

Xenon flash lamps are well suited to addressing the common
OEM pain points above, and can offer clear benefits across
these analytical applications. These include:

Broadband spectrum for
multi-modal measurements

Xenon flash lamps deliver a smooth, continuous spectrum
that can extend from deep-UV into the infrared, enabling
one illumination platform to support multiple techniques.
In practice, this means a single lamp can cover UV
absorbance bands (e.g., for water analysis) while also
supporting visible and NIR measurements in the same
optical engine. This can reduce the need for multiple
dedicated emitters and simplify optical design.

High-intensity pulsed light with
low power requirements

By concentrating photons into short pulses, xenon flash
sources can improve signal-to-noise ratio and enable faster
measurements, especially when samples are absorbing,
scattering, or low-reflectivity. Because the output is pulsed
rather than continuous, the average electrical power can
remain very low. This helps OEMs manage heat, reduce
thermal drift, and design smaller, quieter instruments.
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Stability and long operational lifetime

Reliable  spectroscopy
illumination. Modern xenon flash modules can achieve

depends on repeatable
strong intensity stability when paired with reference-
channel correction or pulse-to-pulse normalization,
reducing calibration headaches. Their long service life
reduces replacement frequency compared with many
conventional lamps. This helps improve uptime and lower
field service costs, especially in continuously operating
or remotely deployed systems.

Compact form factor for easy integration

OEM instrument layouts increasingly demand short
beam paths, tight mechanical packaging, and efficient
thermal management. Compact xenon flash modules
support dense optical layouts without sacrificing spectral
reach, helping teams reduce enclosure volume and keep
integration straightforward in portable spectrometers,
process monitors, and other space constrained
analytical devices.
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Xenon flash lamps selection guide

Below is a comparison to help you select the right light source module for your instrument design.

Selection guidance:
Choose a xenon flash module when you need deep-UV reach, high peak intensity, or low average power. Choose

halogen when continuous Vis-NIR illumination is sufficient and deep-UV output is not required.

Product Best for Spectral Power / output
coverage mode
L ~3% stability
E3-X2W Broadband analytical instruments <1 W average | ~28,000 h at 10 Hz
needing maximum range in 160 - 7,500 nm :
Xenon Lamp (pulsed) Integration-focused
a compact module )
design
XeF 2 W Established spectroscopy Long operational lifetime
platforms requiring robust Wide broadband Pulsed Proven performance in
Module . X
short-pulse intensity deployed systems
E:?-)_(m Space-constrained designs that Rulsed ~30 mm cube form
Mini Xenon . . Broadband (mid-level
. still need xenon flash capability factor
Light Source output)
Halogen 20 W Applllcatlons prlorltlzmg stable . 20w Good when deep-UV
Lam continuous Vis-NIR output Vis-NIR (continuous) is not required
P (no deep-UV) “

Xenon flash lamps combine deep UV to IR spectral reach, high peak pulse intensity, low average power, and long
service life in a compact package. For OEM UV-Vis systems used in water monitoring, ellipsometry, and broadband
spectroscopy, this translates into stronger signals, simpler optical architectures, and reliable long-term operation.

Talk to our sales engineers to discuss integration options, reference-channel
strategies, and the right xenon flash module for your UV-Vis instrument.

Contact us at info@hamamatsu.eu
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