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The OPAL-Luxe® is a compact, multi-channel spectrometer with the unprecedented ultra-high dynamic range. It is capable of simultaneous multi-wavelength spectral measurements over a wide wavelength

range with extremely high dynamic range, and is particularly effective when strong and weak signals are present simultaneously. In order to take full advantage of its high dynamic range, the spectral optics have"

been newly designed and developed as a top-of-the-line model of, with high sensitivity, high wavelength resolution, while minimizing stray light.

Applications _hysics Thin film metrology ~ Optical density measurement  Color measurement  Photochemistry Raman spectroscopy

Ultra-high dynamic range of 2 500 000:1

PECTROMETER
Cc168736-0

The ultra-high dynamic range performance of the OPAL-Luxe® allows simultaneous measurement of strong and very weak signals over a wide wavelength range of 200 nm to 900 nm. This is particularly effective in cases where matching the

measurement conditions to the weak signal saturates the strong signal, making it difficult to obtain correct data. The high dynamic range is also extremely useful in applications where very large absorption quantities must be accurately

evaluated.

Laser measurement

With conventional spectrometers, it is difficult to
simultaneously measure weak light at other
wavelengths when measuring intense light such as
laser light because the detector is saturated by the
strong laser signal when the exposure time is
prolonged. So it is necessary to cut the laser light
with a filter or the like. The OPAL-Luxe® provides
high signal-to-noise measurement even with weak
light, making it suitable for plasma emission
measurement where strong and weak emissions
exist simultaneously.

Laser measurement with the OPAL-Luxe®

3500 000
3000 000
2500 000
2000 000
1500 000
1000 000

500 000

0
0 200 400 600 800 1000

Wavelength (nm)

2
‘@
c
8
£

Intensity

400 600 800 1000
Wavelength (nm)

-nals detected by high S/N measurements

Optical density measurement

The ultra-high dynamic range performance also enables high
optical density measurements. The graph on the right compares
the Optical Density (OD) values of a holographic filter with an
OD of 3 for the OPAL-Luxe® with our conventional model
(PMA-12). The OPAL-Luxe® can detect high OD values that
could not be done with our conventional model. In this example,
the ultra-high dynamic range performance of the OPAL-Luxe® is
very effective for the chromatographic determination of high-
concentration solutions and trace substances.

Measurement of OD value of holographic filter (532 .nm)
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High sensitivity, high wavelength resolution, and minimal stray light to maximize the ultra-high dynamic range

The OPAL-Luxe® has not only an ultra-high dynamic range, but also excellent performance in terms of sensitivity and accuracy. In the spectrometer, a bright optical system with an F value of 2.2 is used to achieve both brightness and wavelength

resolution. Stray light characteristics are also taken into consideration to the maximum extent possible, enabling the detection of signals that could not be measured before.

Thin film thickness measurement

The graph on the left shows the results of
measuring the reflectance of an ultra-thin film of 10
nm or less in thickness with the OPAL-Luxe®.The
OPAL-Luxe® can-measure the difference in
reflectance due to the difference in thickness of a
few nm, and the film thickness value can be
calculated from this waveform,The graph on the
right compares film thickness values measured
e OPAL-Luxe® and our conventignal model
(PMA-12)"with those of an ellipsometerthat is
capable of high=precision film thickn

the ellipsometer one and with no variation.

Reflectance measurement result
of thin film by the OPAL-Luxe®
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Measurement performance evaluation
by oxide film of less than 10 nm thickness
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Photoluminescence measurement of gallium nitride

This is an example of photoluminescence
measurement of a compound semiconductor
gallium nitride excited by a helium-cadmium laser
(wavelength: 325 nm). The OPAL-Luxe® were able

to successfully measure band edge emission and ggg ggg
fluorescence spectra with high S/N that could not 1,000 000
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Simultaneous measurement results of excitation light, band edge emission, and fluorescence
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Specifications

OPAL-Luxe® Main unit (C16736-01)
Wavelength 200 nm to 900 nm

Fiber Probe

Fiber Bundle diameter
End of fiber

Wavelength resolution (FWHM) <0.9 nm (typ.0.85 nm)
Wavelength accuracy
Exposure time 100 uyst0 32.7 s

Repetition frequency

Upper imit temperature

Power supply unit (C16584)

AC input voltage A V to AC240 V, 50 Hz/60 Hz
Output voltage DC24 V

Power consumption Approx. 40 VA

Output connector ub 9 (1 m cable included)

Ambient storage temperature -10 °C to +50 °C

Number of photosensitive device channels | 2048 ch

Pixel size 12 pm x 1536 pm
Device cooling temperature

Readout noise (typ.) 12 electrons rms

Dark current (typ.) 1.5 electrons/pixel/sec (-5 °C)

Dynamic range (typ.) 2 500 000:1

AD resolution
Spectrograph F number Ambient operating temperature +10 °C to +35 °C
Ambient operating humidity 30 % to 80 % (With no condensati

TTL level/High impedance
(D-sub 15-pin connector) <Environmentally friendly product>

Interface The OPAL-Luxe®s enclosure volume has been reduced by more than

Power supply 50 % compared to conventional products (C10027-01, -02). -
Power consumption — o=

Ambient operating temperature ’,’

Ambient operating humidity 30 % to 80 % (With no condensati

External trigger input

-

‘System Configuration Options _—

Power supply unit o = Stapdard Product number
C16584 OPAL-Luxe® 1 Option C16584 Power supply unit

OpalApp
( Compatible OS ) Fiber Probe
Windows® 11 Pro - —

1 mm)

e Main unit — e Power supply unit
C16736-01 (Approx. 4.2 kg) C16584 (Approx. 2.0 kg)
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® This product name might be different in Korea.

o OPAL-Luxe is a registered trademark of Hamamatsu Photonics K.K. (China, EU, Japan, Switzerland, UK).

e Windows is a registered trademark of Microsoft Corporation in the USA (and other countries).

e The product and software package names noted in this brochure are trademarks or registered trademarks of their respective manufacturers.

e Subject to local technical requirements and regulations, availability of products included in this brochure may vary. Please consult your local sales representative.
e The product described in this brochure is designed to meet the written specifications, when used strictly in accordance with all instructions.

e The measurement examples in this brochure are not guaranteed.

e Specifications and external appearance are subject to change without notice.

© 2024 Hamamatsu Photonics K.K.

HAMAMATSU PHOTONICS K.K. www.hamamatsu.com

Systems Division

812 Joko-cho, Chuo-ku, Hamamatsu City, 431-3196, Japan, Telephone: (81)53-431-0124, Fax: (81)53-433-8031, E-mail: export@sys.hpk.co.jp

U.S.A.: HAMAMATSU CORPORATION: 360 Foothill Road, Bridgewater, NJ 08807, U.S.A., Telephone: (1)908-231-0960, Fax: (1)908-231-1218

Germany: HAMAMATSU PHOTONICS DEUTSCHLAND GMBH.: Arzbergerstr. 10, 82211 Herrsching am Ammersee, Germany, Telephone: (49)8152-375-0, Fax: (49)8152-265-8 E-mail: info@hamamatsu.de

France: HAMAMATSU PHOTONICS FRANCE S.A.R.L.: 19 Rue du Saule Trapu, Parc du Moulin de Massy, 91882 Massy Cedex, France, Telephone: (33)1 69 53 71 00, Fax: (33)169 53 71 10 E-mail: infos@hamamatsu.fr
United Kingdom: HAMAMATSU PHOTONICS UK LIMITED: 2 Howard Court,10 Tewin Road, Welwyn Garden City, Hertfordshire, AL7 1BW, UK, Telephone: (44)1707-294888, Fax: (44)1707-325777 E-mail: info@hamamatsu.co.uk
North Europe: HAMAMATSU PHOTONICS NORDEN AB: Torshamnsgatan 35 16440 Kista, Sweden, Telephone: (46)8-509 031 00, Fax: (46)8-509 031 01 E-mail: info@hamamatsu.se

Italy: HAMAMATSU PHOTONICS ITALIA S.R.L.: Strada della Moia, 1 int. 6, 20044 Arese (Milano), Italy, Telephone: (39)02-93 58 17 33, Fax: (39)02-93 58 17 41 E-mail: inffo@hamamatsu.it

China: HAMAMATSU PHOTONICS (CHINA) CO., LTD.: 1201 Tower B, Jiaming Center, 27 Dongsanhuan Beilu, Chaoyang District, 100020 Beijing, P.R. China, Telephone: (86)10-6586-6006, Fax: (86)10-6586-2866 E-mail: hpc@hamamatsu.com.cn
Taiwan: HAMAMATSU PHOTONICS TAIWAN CO., LTD.: 13F-1, No.101, Section 2, Gongdao 5th Road, East Dist., Hsinchu City, 300046, Taiwan(R.O.C), Telephone: (886)3-659-0080, Fax: (886)3-659-0081 E-mail: info@hamamatsu.com.tw

Cat. No. SDSS0019E03
MAR/2024 HPK
Created in Japan




