Single-element detectors
SOL instruments oﬀers a full family of single element detectors for the spectral range of 0.185 16.6 μm. All detectors, as well as accessories for connecting them to monochromators, are
optimized to maximize the signal-to-noise ratio in the spectroscopic system.
We oﬀer detectors based on Photomultiplier tubes as well as solid-state photodetectors. We
can provide photosensors without cooling, with thermoelectric (TE) cooling and liquid nitrogen
cooling to fulﬁll the most demanding spectroscopic applications at an aﬀordable price.
Using single-element detectors, it is important that all light from the output of the
monochromator should fall on the photodetector active area. We oﬀer mirror and lens adapters,
which allows the monochromator output radiation to strike the detector active area without any
losses.
All the detectors have standard mounting ﬂanges for attaching to the output slits of SOL
instruments spectral devices.
For maximum eﬃciency in the IR range, we oﬀer monochromators with silver and gold mirror
coatings, as well as gold coated gratings.
SOL instruments also supplies the SpectraDAS (three-channel data acquisition system), the
SpectraLIA (two-channel lock-in ampliﬁer) and all other electronics used for signals acquisition
with single-element detectors.

Speciﬁcations Summary
Моdel

Detector Type

Wavelength
coverage

Active
area

Cooling

РТА-928

PMT R928
Hamamatsu

185-900 nm

8 x 24 mm

Uncooled

РТМ-14768

PMT H14768
Hamamatsu

185-900 nm

10 x 14 mm

TE cooled,
Δt=25ºC

РТA-5108

PMT R5108
Hamamatsu

400-1200 nm

16 x 18 mm

Uncooled

РТP-12386

Photon counting
PMT H12386-01 230-870 nm
Hamamatsu

Ø 8,0 mm

Uncooled

SDA-010

Si photodiode

190-1180 nm

Ø 7,0 mm

Uncooled

IGADAT-010TE

InGaAs
photodiode

0.9-2.57 µm

Ø 1,0 mm

TE cooled,
-10ºC

IASDAT-010TE

InAsSb
photodiode

1,0-5,8 µm

Ø 1,0 mm

TE cooled,
-30ºC

2 x 2 mm

Metal dewar,
Liquid nitrogen cooling,
-196ºC

HgCdTe (MCT)
MCTDAI-020LN
detector

2,0-16,6 µm
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Si detector SDA-010
Features


Optimized for wide spectral range (from 190
to 1180 nm), high UV resistivity.

Large active area.

Extremely low dark current.

Built-in Switchable-Gain preampliﬁer.

Wide range of sensitivity control.

Standard mounting ﬂange for S O L
instruments monochromators.

The SDA-010 is an ampliﬁed, switchable-gain, silicon (Si) detector with a housing. A
four-position rotary switch allows to set the gain from 1 to 1000 with step 10.
A silicon photodiode FDUK-2UT is used as a photosensitive element in the detector.
Created with a unique technology, the FDUK-2UT photodiode has an extremely low
dark current, which allows the SDA-010 detector to be used without any cooling.
The SpectraDAS registration system manufactured by SOL Instruments is used to
power the detector and signal acquisition. No additional equipment is required for
SDA-010 operation.
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Si detector SDA-010
Speciﬁcations
Photodiode material

UV-enhanced silicon with
increased UV resistance

Spectral range

190 - 1180 nm

Peak sensitivity wavelength

1000 nm

Photosensitive area

Ø 7 mm

Sensitivity @ 1000 nm:
(gain position "1")

1.3 х 105 V / W

Output noise voltage (peak-peak)

10 mV

Output shift voltage (dark)

± 50 mV (typ.)

Max output voltage
Frequency response
(-3 dB, gain position "1")
Gain setting

+5 VDC

Cooling

room temperature

0 - 10 kHz
1; 10; 100; 1000

FDUK-2UT Radiant sensitivity
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Uncooled PMT detectors
PTA-928 and PTA-5108
Features

Two PMT models are able to detect light in the
spectral range from 185 to 1200 nm.

Highly sensitive PMT is the best choice where
there are very weak signals.

Detector Housing provides PMT protection
against the unwanted light and electromagnetic
noise.

Built-in high-voltage power supplies are used
to ensure safe operation of PMT detectors.

The Built-in Pre-ampliﬁer electronically
ampliﬁes the weak analog signal picked up by the
sensor.

Standard mounting ﬂange for SOL
instruments monochromators.

SOL Instruments oﬀers two models of uncooled PMT-based detectors with an
analog output: the PTA-928 permits the light detection over the entire wavelength
range from 185nm to 900 nm, and the PTA-5108 allows operation in the spectral
range of 400-1200 nm. Both of models are made in the same housing and have a
standard connecting ﬂange to attach it to any spectral devices manufactured by
SOL instruments.
The SpectraDAS registration system manufactured by SOL Instruments is used to
power any of the PMT detectors and for signal acquisition. No additional equipment
is required for operation of detectors.
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Uncooled PMT detectors
PTA-928 and PTA-5108
Speciﬁcations
РТА-5108

РТА-928

Моdel
Photomultiplier type

R928 Hamamatsu

R1508 Hamamatsu

PMT type

Side-on

Side-on

Photocathode material

Multialkali

Ag-O-Cs

Spectral range

185 – 900 nm

400 – 1200 nm

Peak sensitivity wavelength

400 nm

800 nm

Photosensitive area

8 x 24 mm

16 x 18 mm

Typical Luminous Sensitivity

7.5 х 108 V/lm (PMT
7.5 х 106 V/lm (PMT
Supply Voltage 1000 V) Supply Voltage 1250 V)

Dark voltage

30 mV max

50 mV max

Max. output voltage

+5 V DC

+5 V DC

Bandwidth

0-50 kHz

0-50 kHz

Технические характеристики

Room temperature

Cooling

Cathode radiant sensitivity

PTA-928

PTA-5108
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TE cooled PMT detector PTM-14768
Features



Spectral range 185 - 900 nm.
Extremely low noise bacause of Peltier cooling
of the PMT photocathode.

Very weak signals detection due to a High
sensitive PMT .

Detector Housing provides PMT protection
against the unwanted light and electromagnetic
noise.

Built-in high-voltage power supplies are used to
ensure safe operation of PMT detectors.
 The Built-in Pre-ampliﬁer electronically ampliﬁes
the weak analog signal picked up by the sensor.

Standard mounting ﬂange for SOL instruments
monochromators.
The РТM-14768 is an ampliﬁed, thermoelectrically cooled PMT detector with a housing. A
H14768 sensor (Hamamatsu) is used as a photo-sensitive element in this detector. The
H14768 module includes a high-sensitivity photoelectronic multiplier tube (PMT) with a sidemounted photocathode, a built-in high-voltage power supply, and a thermoelectric cooler
based on a Peltier element with forced air cooling.
In contrast with the traditional cooling methods, when the PMT bodies are cooled, a
thermoelectric cooler in the H14768 is directly connected to the photocathode. Such a cooling
method is more eﬃcient, provides shorter cooling time, lower energy consumption, and
completely eliminates the moisture condensation problem. Cooling the PMT photocathode
also considerably reduces the photocathode thermal noise (thermal electrons) allowing
measurements with a high signal-to-noise ratio even at very low light levels. As a cooling
result, the dark current decreases 50 times relative to the dark current at room temperature. A
TE controller should be used to power the Peltier element.
The SpectraDAS registration system manufactured by SOL Instruments is used to power the
PMT detector and for signal acquisition. No additional equipment is required for the PTM14768 operation.

TE controller
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TE cooled PMT detector PTM-14768
Speciﬁcations
PMT module
Photomultiplier type

photosensor module with
TE cooler H14768 Hamamatsu

PMT conﬁguration

Side-on

Photocathode material

Multialkali

Spectral range

185 – 900 nm

Peak sensitivity wavelength

400 nm

Photosensitive area

10 x 14 mm

Typical Luminous Sensitivity
(voltage 1000 V)

9 х 108 V/lm

Typ. Spectral sensitivity
(voltage 1000 V, at 400 nm)

2.28 х 1011 V/W

Dark voltage, max

1 mV

Max. output voltage
Bandwidth
Cooling method
Radiation method
Cooling temperature (Δt)
Maximum cooling temperature

+5 V
0 - 50 kHz
Peltier module
Forced Air cooling
25º С
- 15º С

Thermal equilibrium arrival time

10 min

PTM-14768 Typical spectral responses
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TE cooled PMT detector PTM-14768
Speciﬁcations
TE Controller
Value

Characteristics
Electrical Ratings

85 to 264 V AC, 50
to 60Hz, 60 W

Cooling Fan Voltage

12 V

Peltier module Electrical Ratings:
-maximum voltage

14 В

-maximum current

2А

Photon counting PMT detector PTP-12386
Features


Spectral range 230 - 870 nm.

Optimized for extremely low signal detecting
(single-photon detection).

Extremely high signal-to-noise ratio due to the
use of photon counting method.

Detector Housing provides PMT protection
against the unwanted light and electromagnetic
noise.

Built-in high-voltage power supplies are used
to ensure safe operation of PMT detectors.

Standard mounting ﬂange for any SOL
instruments monochromators.

SOL instruments Ltd. tel.: +375 17 290-07-17, fax: +375 17 290-07-16, sales@solinstruments.com

Photon counting PMT detector PTP-12386
The РТР-12386 is an integrated photon counting detector system with a housing. A Hamamatsu
H12386-01 photon counting head is used in the detector as a photosensitive element. It consists
of a photomultiplier tube with a high-voltage power supply circuit, as well as a high-speed photon
counting circuit. The PMT high voltage level and the signal threshold level are preset to theirs
optimal values, allowing photon counting measurement by just connecting a +5 V power supply.
The РТР-12386 has also an over light detection circuit. It is put in place so that when the output
signal reaches a speciﬁc value (at which the number of single photon pulses has nonlinear
dependence from the amount of light on the photocathode), the detector generates an Over
Light signal. That signal means that the measurements are incorrect. The Over Light signal
enters the SpectraDAS registration system to shuts down the PMT voltage emergency and
interrupt any measurements.
The SpectraDAS registration system manufactured by SOL Instruments is used to power the
PMT detector and for signal acquisition. No additional equipment is required for the PTP-12386
operation.

Speciﬁcations
PMT conﬁguration

Photon counting module H12386-01
Hamamatsu
Side-on type

Photocathode material

Multialkali

Spectral range

230 – 870 nm

Peak sensitivity wavelength

400 nm

Photosensitive area

Ø 8 mm

Count sensitivity
(typ. at 400 nm)
Dark count (typ.)

3.6 х 105 s-1 * pW-1

Photomultiplier type

600 s-1

Count linearity

5,0 х 106 s-1

Pulse-pair resolution

20 ns

Output pulse width
Output pulse height
(load resistance 50 Ohm)
Over Light signal

10 ns
+ 2.0 V min

0V

at the normal condition

+4V
Cooling

at the Over light condition
Room temperature
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Photon counting PMT detector PTP-12386
H12386-01 Typical spectral response
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TE cooled InGaAs detector IGADAT-010TE
Features

Spectral range from 0.9 to 2.57 µm.

Temperature stabilized photodetector
cooling to -10 ° C provides high sensitivity,
low noise, and also minimizes output
voltage oﬀset.

Ø1 mm Active Area.

A focusing lens presence for
maximum signal collection.

Variable Gain Ampliﬁer (1.51 kV/A to
4750 kV/A).

Variable Bandwidth (500 Hz to 1
MHZ).

Standard mounting ﬂange for SOL
instruments monochromators.
The IGADAT-010TE is an ampliﬁed, thermoelectrically cooled, switchable-gain,
switchable-bandwidth, Indium Gallium Arsenide (InGaAs) detector with a housing. It
is sensitive over the wavelength range of 0.9 - 2.57 µm. The IGADAT-010TE detector
incorporates a low-noise, low-oﬀset, high-gain transimpedance ampliﬁer.
Two eight-position rotary switches allow the user to vary the gain from 0 to 70 dB in 10
dB steps and set low-pass ﬁlter bandwidth settings from 500 Hz to 1 MHz. The
detector is mounted on a thermoelectric cooler. Factory setting of the detector
temperature is -10 °C. A thermistor provides feedback to a temperature controller that
turns heating and cooling elements on or oﬀ to keep it at a desired temperature.
Temperature stabilized photodiode cooling provides more high sensitivity, reduces
output oﬀset and also reduces thermal noise.
The PMT housing is made of metal, which acts as the heat sink. A fan is used to
increase the cooling ability.
The IGADAT-010TE detector includes a special lens adapter with a standard
connecting ﬂange to attach it to any spectral devices manufactured by SOL
instruments.
To get spectra using the IGADAT-010TE detector, a SpectraDAS registration system
manufactured by SOL instruments is required. No additional equipment is required to
operate with the detector.

SOL instruments Ltd. tel.: +375 17 290-07-17, fax: +375 17 290-07-16, sales@solinstruments.com

TE cooled InGaAs detector IGADAT-010TE
Speciﬁcations
Photosensitive material

Indium-Gallium-Arsenide

Spectral range

0.9 – 2.57 µm

Peak sensitivity wavelength

2.3 µm

Photosensitive area

Ø1.0 mm

Typical spectral sensitivity:
(gain position "0 dB", @ 2.3 µm)

2.0 х 103 V / W

Output voltage oﬀset (dark)

20 mV (typ.)

Output voltage noise (peak-peak)
(gain of "70 dB", BW of “500 Hz”)

2 mV

Output voltage (Hi-Z)

from 0 to +5 V

Gain Steps

8

Gain Settings (dB)

0, 10, 20, 30, 40, 50, 60, 70

Filter Steps

8

Filter Settings (kHz)

0.5, 1, 5, 10, 50, 100, 500, 1000

Cooling method

Peltier module

Heat removal method

Forced Air cooling

Cooling temperature

- 10º С

IGADAT-010TE Typical spectral response
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TE cooled InAsSb detector IASDAT-010TE
Features

Sensitive to the chopped light over the
spectral range from 1.0 µm to 5.8 µm.

Temperature stabilized cooling of the
photodetector to -30 ° C provides high
sensitivity, low noise, and minimizes output
voltage oﬀset.

Ø1 mm Active Area.

A focusing lens presence for maximum
signal collection.

Variable Gain Ampliﬁer (100 V/A to 10 000
V/A).

Variable Bandwidth (12.5 kHz to 1600
kHz).

Standard mounting ﬂange for S O L
instruments monochromators.

The IASDAT-010TE is an ampliﬁed, thermoelectrically cooled, switchable-gain,
switchable-bandwidth, InAsSb photoconductive detector with a housing. The detector
is AC coupled and requires a chopped input source.
Two eight-position rotary switches allow the user to vary the gain in 6 dB steps and
select low-pass ﬁlter bandwidth settings from 12.5 kHz to 1600 kHz.
The detector is mounted on a thermoelectric cooler. Factory setting of the detector
temperature is -30 °C. A thermistor provides feedback to a temperature controller that
turns heating and cooling elements on or oﬀ to keep it at a desired temperature.
Temperature stabilized photodiode cooling provides more high sensitivity, reduces
output oﬀset and also reduces thermal noise.
The IASDAT-010TE detector includes a special lens adapter with a standard
connecting ﬂange to attach it to any spectral devices manufactured by SOL
instruments.
The photodetector senses signal intensity variations only, but not the absolute
intensity. To acquire spectra using the IASDAT-010TE detector, a SpectraLIA lock-in
ampliﬁer with a chopper and a SpectraDAS registration system manufactured by SOL
instruments are required. No additional equipment is required to operate with the
detector.
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TE cooled InAsSb detector IASDAT-010TE
Speciﬁcations
Photoconductive material

InAsSb

Spectral range

1.0 – 5.8 µm

Peak sensitivity wavelength

4.9 µm

Photosensitive area

Ø1.0 mm

Typical spectral sensitivity:
(gain position "40 dB", @ 4.9 µm)

1.6 х 10 V / W

Output oﬀset voltage (dark)

20 mV (typ.)

Output voltage noise (peak-peak):
(gain of "0 dB", BW of “12.5 kHz”)

1.5 mV

Output voltage (Hi-Z)

from 0 to +5 V

Gain Steps

8

Gain Settings

0, 4, 10, 16, 22, 28, 34, 40 dB

Filter Steps

8

Filter Settings

12.5, 25, 50, 100, 200, 400,
800, 1600 kHz

Cooling method

Peltier module

Heat removal method

Forced Air cooling

Cooling temperature

- 30º С

4

IGADAT-010TE Typical spectral response
(T = - 30º С)
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Cryogenic cooled HgCdTe (MCT) detector
MCTDAI-020LN
Features

Sensitive to the chopped light over
the wavelength range from 2.0 µm to 16.6
µm.

LN2 Dewar for more than 12 hours
holding time.

Cooling with liquid nitrogen provides
extremely low thermal noise and high
sensitivity.

2 x 2 mm Active Area.

Built-in pre-ampliﬁer.

An adapter with a gold mirror for
enhanced collection eﬃciency.

Standard mounting ﬂange for SOL
instruments monochromators.

Simple connection to Lock-In
Ampliﬁer SpectraLIA.

The MCTDAI-020LN is an ampliﬁed, cryogenic cooled HgCdTe (MCT)
photoconductive detector. The detector is AC coupled and requires a chopped
input source.
IGADAT-010TE
Typical
spectralmodule
response
The detector includes
a detection
(metal Dewar) with a preampliﬁer, its
(T = mounting
- 30º С) basement, and a special mirror adapter (with a gold mirror) is used for
maximum signal collection. The detector has a standard connecting ﬂange to
attach it to the output slit of SOL instruments spectral devices.
The photodetector senses signal intensity variations only, but not the absolute
intensity. To get spectra using the MCTDAI-020LN detector, a SpectraLIA lock-in
ampliﬁer with a chopper and a SpectraDAS registration system manufactured by
SOL instruments are required. The detecting module is powered from a low-noise
power supply built into SpectraLIA, so no additional equipment is required to
operate with the MCTDAI-020LN detector.
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Cryogenic cooled HgCdTe (MCT) detector
MCTDAI-020LN
Speciﬁcations
Photoconductive material

Mercury-Cadmium-Telluride

Spectral range

2.0 – 16.6 µm

Peak sensitivity wavelength

14 µm

Photosensitive area size

2 x 2 mm

Typical spectral sensitivity @ 14 µm

2,0 х 105 V / W

Detectivity D*

2х1010 cm·Hz1/2·W-1

Time Constant

0.2 µs

Cooling

Ln2 to -196ºC,
Dewar holding time>12 hours

MCTDAI-020LN Typical detectivity (T = - 196º С)
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SpectraDAS
SPECTROSCOPY ACQUISITION SYSTEM
The SpectraDAS is a high performance threechannel Data Acquisition System for spectroscopy.
All SOL instruments and third-party single channel
detectors with DC voltage output as well as photon
counting detectors are compatible with the
SpectraDAS.
The SpectraDAS has two independent analogue measuring channels with 16 bit ADC in
each channel and one digital measuring channel for counting of pulses going from
registration modules in photon-counting mode. The SpectraDAS has been developed
for the integrated operation with the powerful software SpectraSP for data acquisition
and analysis. Software SpectraSP includes full range of control modes which are
required for creation of complete spectroscopy systems based on the wide variety of
spectral instruments and accessories manufactured by SOL instruments.
Each SpectraDAS analog channel measures voltage from any single-channel detectors
including solid state detectors and PMT, equipped with preampliﬁers. Input voltage range
is from 0 to 2 V positive or negative polarity (software selectable) in the frequency range
from 0 to 10 kHz. Each channel uses a 16-bit ADC with acquire data at up to 100,000
measurements per second.
There are overvoltage protection functions, programmed input oﬀset correction (in the
range from 0 to ± 0.2 V), software switchable ampliﬁers (1/10 scale), and also the
operational PMT output current monitoring (to switch oﬀ the PMT supply voltage to avert
the PMT photocathode from excessive light) in both analogue input channels.
The SpectraDAS digital channel measures an amount of output pulses from a detector
(PMT or avalanche photodiode) operating in the photon counting mode. The photon
counting channel is used to ensure high sensitivity and high accuracy of spectral
measurements. A Photon counting approach is one of the most eﬀective and widely
demanded method of PMT measuring a very low-level optical signal. The detectors used
must include an internal ampliﬁer/discriminator and provide an output pulse amplitude of
2.2 ÷ 3.3 V with loads of 50 Ohm. The digital channel provides the temporal resolution of
pairs of pulses up to 20 ns or a continuous frequency input up to 200 MHz. In addition,
the digital measuring channel has a PMT overexposure protection function. The
SpectraDAS switches oﬀ the PMT supply voltage to avert the PMT from excessive light.
The SpectraDAS has a buﬀer for storing results of up to 5000 measurements.
The SpectraDAS has two independent 12-bit D/A converters to control the PMT power
supply voltage in any SOL instruments detectors such as РТА-928, РТА-5108 or РТМ14768. When using these sensors, it is possible a programmed control the detector
sensitivity in a wide range by changing the PMT power supply voltage.
In addition, the SpectraDAS has two low-voltage power supplies to use them with PMT
detectors or with the SDA-010 photodiode detector manufactured by SOL Instruments.
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SpectraDAS
SPECTROSCOPY ACQUISITION SYSTEM
Parameter

Speciﬁcation

Number of measuring channels:

two independent analog, one digital

Analog channels:
ADC resolution:

16 bit

Input voltage range:

0-0.2 V, 0-2 V

Input resistance:

Either Positive or Negative (software conﬁgured)

Input resistance:

100 kΩ

Overload input protection:

active

Frequency band of the input signal:

0 to 10 kHz

Input voltage oﬀset:

0 to ± 0.2 V, is set by the software

Ampliﬁcation factor:

1/10, software switched

PMT overload protection:

hardware controlled

Digital channel (Photon Counting):
Continuous input frequency:

up to 100 MHz

Min pulse duration:

10 ns

Pulse pair resolution:

20 ns

Input resistance:

50 Ω

Voltage level of logical “1”:

2.0 - 3.3 V

Voltage level of logical “0”:

0-0.5 V

Internal data storage:

up to 5000 data points

Time of measurement (accumulation):

0.1 msec to 64 sec

Minimum step of measuring time:

0.1 msec

Control of PMT High Voltage:
Number of outputs:

2 independent

D/A-convert resolution:

12 bit

Actual output control voltage:

depends of PMT reference voltage, 5 V maximum

External detector power supply:
Number of connected detectors:

2

Voltage:

+ 15 V for each detector

Maximum current consumption:

not more than 0.2 A for each detector

Communications:

USB 2.0

Software:

SpectraSP, for simultaneous control of SpectraDAS and spectral device

Power supply:

AC 100 - 240V, 50/60 Hz (7.2 W)
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SpectraDAS
SPECTROSCOPY ACQUISITION SYSTEM
An example of the spectra measurement setup
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SpectraLIA
TWO-CHANNEL LOCK-IN AMPLIFIER
The SOL instruments SpectraLIA is a high
performance two-channel single phase analog
Lock-in ampliﬁer. In combination with a PhaseLocked Chopper, it can detect the useful periodic
signals with a predeﬁned frequency against the
strong background noise, the magnitude of which
can exceed the amplitude of the useful signal by tens
or hundreds of times. The use of a lock-in ampliﬁer
can signiﬁcantly improve the signal-to-noise ratio
when detecting extremely low signals.
For example, it can be used to detect signals from
the single-element infrared detectors having usually
low sensitivity and weak output signals.

Two-channel Lock-in ampliﬁer SpectraLIA allows independent settings of the signal acquisition
parameters for two diﬀerent single-channel detectors, simultaneously installed at the output
ports of the SOL instruments spectral devices.
The SpectraLIA use phase-sensitive detection techniques to separate the signal from the noise
sources. Detection is achieved by using a reference signal at a speciﬁc frequency and
comparing it to the detected signal as a multiplication function – unless the reference and signal
frequencies are identical, the average of the product is zero. The phasesensitive detector (PSD)
performs the multiplication as part of the lock-in ampliﬁer, driving the noise to zero and singling
out the frequency of the signal. The ampliﬁer adjusts the gain of the incoming signal, then using
the PSD multiplies it by the internal lock-in reference signal. The output signal passes through a
low pass ﬁlter, which removes the ac signals, leaving a dc signal that is proportional to the initial
signal amplitude. Lock-in ampliﬁers greatly improve the signal-to-noise ratio of a system.
The SpectraLIA consists of two independent identical lock-in ampliﬁers and one chopper, which
forms a reference signal for controlling both lock-in ampliﬁers. The chopper is unambiguously
installed directly on the entrance slit of the spectral devices manufactured by SOL instruments,
and it does not require any adjustment.
The SpectraLIA can be optionally delivered with an additional low-noise power supply to use it
with the detectors from other producers.
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SpectraLIA
TWO-CHANNEL LOCK-IN AMPLIFIER
Block diagram of the SpectraLIA

SpectraLIA includes:
1. Signal Ampliﬁer with a Low noise diﬀerential ampliﬁer.
2. Multiplier, i.e. the phase sensitive detector (PSD).
3. Low-pass ﬁlter.
4. DC ampliﬁer.
5. Chopper.
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SpectraLIA
TWO-CHANNEL LOCK-IN AMPLIFIER
The signal to be measured is fed into the input of the Signal Ampliﬁer. The output of the DC ampliﬁer is a
DC voltage proportional to measured voltage. This voltage is available at the output connector.
The Signal ampliﬁer is an AC voltage ampliﬁer, which includes a low-noise instrumental diﬀerential
ampliﬁer, precision ampliﬁer with selectable gain and a bandpass ﬁlter. The gain is set using the switch
installed on the front panel. Gain 1, 10, 100 and 1000 can be set to provide a wide range of input signal
levels. The bandpass ﬁlter cuts oﬀ signals with frequencies below 150 Hz, including the main and double
frequency of the mains voltage, as well as signals with frequencies above 1200 Hz to reduce noise in the
measured signal.
The phase sensitive detector PSD is a circuit which takes in two voltages as inputs Vsignal and Vreference
and produces an output which is the product Vsignal * Vreference. That is, the PSD is a multiplier circuit.
The low pass ﬁlter is a higher-order active low-pass "many pole" ﬁlter whose time constant may be
selected. The time constant is set using the switch installed on the front panel.
The DC ampliﬁer is a low-frequency ampliﬁer with selectable gain. It diﬀers from the Signal Ampliﬁer in
that it works all the way down to zero frequency (DC) and is not intended to work well at frequencies
above 10 KHz. Gain 1, 2, 4 and 8 can be set.
The Chopper is designed to modulate an optical signal at the input of a spectral instrument. The
Chopper Controller sets the modulation frequency and maintains it with high accuracy using an optical
sensor. The Chopper Controller also generates a reference signal for both lock-in ampliﬁers.

Speciﬁcations
Parameter
Signal Channel
Inputs:
Impedance:
Full-scale sensitivity:
Noise:
Gain
Pre:
Post:
Demodulator and outputs
Stabiliti:
Time constant:
Dynamic range:
SNR:
Measurement accuracy:
Maximum output Voltage / Current:
Chopper
Disk diameter:
Aperture:
Frequency range:
Motor:
Mounting:

Speciﬁcation
Voltage Single-ended
100 kΩ + 30 pF, AC coupled
0.5 μV to 1 V
4 nV/√Hz at 500 Hz (typ.)
1, 10, 100 ,1000
1, 2, 4, 8
50 ppm/°C
10, 50, 100, 500, 1000 ms
Typically > 80 dB
Typically > 60 dB
< 0.1% (150-1000 Hz)
10 V / 10 mA
120 mm
9 mm
150-1400 Hz
DС current with optical encoder

couples directly to SOL instruments
monochromator entrance slit assemblies

General
BNC
Input and Output Connectors:
100…240 VAC, <10 W
Power:
Low-noise power supply for powering third-party`s detectors
Output Voltage:
± 15 V
Output Current:
± 100 mA max
0.05 % line & load
Regulation:
Ripple:
0.5 mV RMS max output
Connections:
9-pin DB-Socket Connector
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SpectraLIA
TWO-CHANNEL LOCK-IN AMPLIFIER
Alternative connection of the optional
devices to the chopper

A chopper is installed on the input slit

Filter wheel

A Condenser F#-matcher and a ﬁlter wheel are connected to the chopper
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SpectraLIA
TWO-CHANNEL LOCK-IN AMPLIFIER

Measurement system

An
example of the equipment connecting
The modulator (chopper) is installed on the input slot
diagram to acquire spectra
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