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HOLMARC s rich in adding new and innovative products for
scientific research community. We have developed a new line of
ORM instruments for magneto optic material research and
testing. We continue to add new and innovative equipment and
systems that make a difference in optical research. If you have a
new idea or just looking for a solution give us a call. HOLMARC
is unique in its ability to design, prototype, and manufacture
under one roof . We have well-developed optic and mechanical
fabrication facilities and thin film coating unit. Contact us for
assistance with your manufacturing needs.
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Optical Rotation

Optical rotation is the turning of the plane of linearly polarized light about
the direction of motion as the light travels through certain materials. It
occurs naturally in solutions of chiral molecules such as sucrose (sugar),
solids with rotated crystal planes such as quartz, and spin-polarized
gases of atoms or molecules

For a given compound, the extent and direction of this rotation depends
on the orientation of the molecule in relation to the beam. Because of the
very large number and random distribution of the molecules that
comprise even the smallest sample, each of these individual rotations is,
in effect, canceled out due to the presence of an identical molecule that is
orientated as the exact geometric mirror image of another within the
sample. The combined result of all of these cancellations is no net rotation
of the plane polarized light and thus optical inactivity. Optical inactivity is
therefore not a property of individual molecules but a bulk property
resulting from the random distribution of molecules within a sample.

In the presence of an applied magnetic field, it is possible for samples of
all compounds to exhibit optical activity. A magnetic field aligned in the
direction of light propagating through a material will cause the rotation of
the plane of linear polarization. This Faraday effect is one of the first
discoveries of the relationship between light and electromagnetic effects.

The optical activity of transparent substance under an external electric
field can also be investigated with addition of HV power supply unit.
Optical rotation can be induced in thin samples by applying electric field.
The electro-Optic rotation of several kinds of fluids, thinfilms and crystals
can be measured by varying an applied electric field. The rotation angle
increases with the concentration and electric field.
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Model : HO-VIS2140RMS

It is designed for Faraday rotation angle measurements in
the range of wavelength 385nm to 845nm. Magnetic field
dependency of Faraday rotation can be measured
precisely with this equipment. Working of this equipment is
based on the rotation analyzer method. Max. magnetic
field of 15,000 Gauss can be generated at pole gap of
12mm. Optical rotation measurement resolution is
+0.01deg.

By using optional device, thermal dependence can be also
measured. It is possible to evaluate thermal dependency
property in the range of -70 to 300°C, because it can be
designed to mount heating chamber and cryostat. The
software allows users to control the sample temperature
and magnetic field.

PERFORMANCE
Optical rotation measurement resolution : +=0.01 degree
(at transparence more than 20%)
Detecting sensitivity: 0.005deg.
Optical rotation measuring range: =90deg.
Measuring wavelength range : 385nm -845nm
Spectral bandwidth : 1nm ( Variable band pass up to 10nm)
Max. magnetic field: 15,000 Gauss at 12mm pole gap
Min. field detection : 1 Gauss
Magnetic field preciseness: £0.05%

APPLICATIONS

OR measurement of thin films, crystals, fluids etc, having Faraday effect

Measuring verdet constant of transparent solids and liquids
Magnetic field vs. Faraday rotation angle at a desired wavelength
Faraday rotation angle vs. wavelength dispersion

Faraday rotation angle vs. thermal dependence (optional feature)

SPECIFICATIONS
Light source : Spectra 20W Quartz halogen lamp
Polarization analysis method: Rotation analyzing method
Cuvette : 10mm path length glass cuvette
(Custom holders can be provided on request)
Sample chamber options : High / low temperature sample holder
Sample moving stage : X, Y & Z axis positioner
Travel : X, Y & Z (=5mm)
Positioning resolution : 10 micron
Angular resolution 0.1 deg.
Electro magnet Unit : PC controlled constant current operation
Cooling : Water cooled
Max. magnetic field : 1.5 Tesla @ 12mm pole gap
Min. field Detection : 1 Gauss
Field detection: Hall probe based (PC based field measurement)
Feed back of magnetic field: Feed back as the sensor of hall element
Chiller : 5~25°C chilling water (for cooling electromagnet)
Power supply for electro magnet : Bi-polar type (Max. =90V/5A)
Power supply for electro magnet : 2kVA AC220V 50Hz
Control unit : TkVA AC220V 50Hz
Software: Spectra ORMS software

Optical Rotation Measurement System / Polarization Characteristic

Spectroscopic Magneto-Optic Rotation
Measurement System (Faraday Effect Measurements)

Note : Thermal dependence study is not included in the standard device

Features:

Flexible and adaptable optical layout
385-845nm measurement range

0.01 degree optical rotation resolution

Option for fully automatic control
Magnetic field detecting sensor
Magnetic field feedback facility

TEMPERATURE CONTROL OPTIONS

¥ MODEL : HC 300

Chamber for sample heating from room temperature up to
300°C for measuring temperature dependence property.
By heater, range from RT to 300°C, PID thermo control
Setting resolution:0.1° C

Thermo sensor:Pt 100 Ohms

-8 MODEL : NC 70
Sample holder for low temperature ( Nitrogen CRYOSTAT)
Chamber to cool sample down to -70°C by liquid nitrogen.
Setting resolution: 1°C
Thermo sensor:Pt 100 Ohms

(2l MODEL : TE 20
Heating/cooling method by TE cooler
Temperature range , -20 to 40°C
Thermo control method: PID control
Thermo stability: =0.1°C

When options are mounted on the equipment, max. magnetic field may be reduced.

Custom magneto-optical system can be supplied.
Special sample stages can be provide for precision movement of the sample
about vertical and horizontal axes
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Model : HO-UV2150RMS

It is designed to effect Faraday rotation angle measurement
in the range of wavelength 200nm to 850nm. Magnetic field
dependency of Faraday rotation can be measured precisely
with this equipment. The working of this Faraday effect
measuring equipment working is based on the rotation
analyzer method. Max. magnetic field of 15,000 Gauss can
be generated at pole gap of 12mm. Optical rotation
measurement resolutionis =0.01deg.

By using optional device, thermal dependence can also be
measured. It is possible to evaluate thermal dependency
property inthe range of -70to 300°C, as it can be designed to
mount heating chamber and cryostat. The software allows
users to control the sample temperature and magnetic field.

PERFORMANCE

Optical rotation measurement resolution : =0.005 Degree
(at transparence more than 20%)

Detecting sensitivity: 0.001deg.

Optical rotation measuring range: +90deg.

Measuring wavelength range : 200nm - 845nm

Spectral bandwidth : 1nm ( Variable band pass up to 10nm)

Max. magnetic field: 15,000 Gauss at 12mm pole gap

Min. field detection : 1 Gauss

Magnetic field preciseness: +£0.05%

APPLICATIONS

OR measurement of thin film, crystal, fluids etc, having Faraday effect
Verdet constant measurement of transparent solids and liquids
Magnetic field vs. Faraday rotation angle at a desired wavelength
Faraday rotation angle vs. Wavelength dispersion

Faraday rotation angle vs. Thermal dependence (Optional Feature)

SPECIFICATIONS
Light source : Spectra 150W Xenon Arc Lamp
Monochromator : Quasar 300F Czerny-Turner type
Polarization analysis method: Rotation analyzing method
Cuvette : 10mm path length quartz cuvette
(Custom holders can be provided on request)
Sample chamber options : High / low temperature sample holder
Sample moving Stage : X, Y & Z axis positioner
Travel : X, Y & Z (£5mm)
Positioning resolution : 10 Micron
Electro magnet unit : PC controlled constant current operation
Cooling : Water cooled
Max. magnetic field : 1.6 Tesla @ 12mm pole gap
Min. field detection : 1 Gauss
Field detection: Hall probe based (PC based field measurement)
Feed back of magnetic field: Feed back as the sensor of hall element
Chiller : 5~25°C chilling water (for cooling electromagnet)
Power supply for electro magnet : Bi-Polar type (Max. =90V/5A)
Software: Spectra ORMS software

ORMS
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Note : Thermal dependence study is not included in the standard device

Features:

Flexible and adaptable optical layout
200-845nm measurement range

0.005 degree optical rotation resolution

Option for fully automatic control
Magnetic field detecting sensor
Magnetic field feedback facility

TEMPERATURE CONTROL OPTIONS

¥ MODEL : HC 300

Chamber for sample heating from room temperature up to
300°C for measuring temperature dependence property.
By heater, range from RT to 300°C, PID thermo control
Setting resolution:0.1° C

Thermo sensor:Pt 100 Ohms

-} MODEL : NC 70
Sample holder for low temperature ( Nitrogen CRYOSTAT)
Chamber to cool sample down to -70°C by liquid nitrogen.
Setting resolution: 1°C
Thermo sensor:Pt 100 Ohms

(2 MODEL : TE 20
Heating/cooling method by TE cooler
Temperature range , -20 to 40°C
Thermo control method: PID control
Thermo stability: =0.1°C

When options are mounted on the equipment, max. magnetic field may be reduced.

Custom magneto-optical system can be supplied.
Special sample stages can be provide for precision movement of the sample
about vertical and horizontal axes

Because of continuous product improvement, the various data listed are

subject to change without notice. Please confirm before ordering.



Optical Rotation Measurement System / Polarization Characteristic
UV-VIS Spectroscopic Kerr/Faraday
Fully Automated Optical Rotation Test Station

Model : HO-A216FR/KR-ORMS

Features:

200-845nm measurement range

0.005 degree optical rotation resolution
Fully automatic control

Magnetic field detecting & feedback facility
MOKE measurements

-20 to 40°C temperature dependant study
Ellipsometric measurements (Optional)

Holmarc has introduced a new innovative high sensitivity and high
magnetic field Spectroscopic Faraday/Kerr effect measuring
equipment utilizing the UV-VIS-NIR wavelengths. HOLMARC A216
FR/KR test station provides standardized testing solution to fit wide
ranging optical rotation measurement applications. The modular
hardware design allows user to take automatic measurements in
faraday and MOKE. It is designed to effect Magneto-Optic Kerr and
Faraday effect measurement in the wavelength range of 200nm to
845nm. It is extremely flexible test station based on HARS. Any
magnetic thin films, crystals or solutions having Kerr effect and Faraday
effect can be subjected to optical rotation measurements.

The Magneto-Optic Kerr Effect (MOKE) measurements makes use of
the rotation of polarization of light upon reflection from a magnetized
film. It can be used to measure magnetic properties of magnetic thin
films, nano-magnet arrays etc. Uniform external magnetic field changes
polarization states of samples and this changes can be measured with
an incident linearly polarized laser which in turn changes its initial
polarization angle.

Thermal dependence measurements are achieved by application by TE
cooler. -20°C to 40°C with a resolution of 0.1°C is possible with the
system. The optical activity of transparent substance under an external
electric field can also be investigated with addition of HV power supply
onthis unit.

PERFORMANCE

Optical rotation measurement resolution : +=0.005 Degree
Detecting sensitivity: 0.001deg (at transparence more than 20%).
Ellipticity measurement : £0.01 deg.

Optical rotation measuring range: +=90deg.

Measuring wavelength range : 200-845nm

Spectral bandwidth : 1nm ( Variable band pass up to 10nm)
Max. magnetic field: 17,500 Gauss

Min. field detection : 1 Gauss

Magnetic field preciseness: +0.05%

APPLICATIONS

Optical rotation of thin films, crystals, fluids etc, having Faraday effect
Verdet constant measurements of transparent solids and liquids
Faraday rotation / ellipticity angles.

Polar Kerr rotation / ellipticity angles.

Magnetic field vs. Faraday rotation angle property at a desired wavelength

Faraday rotation angle vs. wavelength dispersion property
Faraday rotation angle vs. thermal dependence property (Optional)

www.holmarc.com | sales@holmarc.com | PH: 0484-2540075
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HOLMARC ORM Advanced measurement
Station Model : FR/KR A216 Designed for
Magnetic Materials Characterization Research

SPECIFICATIONS
Light source : Spectra 150W Xenon Arc Lamp
Monochromator : Quasar 300F Czerny-Turner Type
Spectral dispersion : 2.6nm/mm
Polarization analysis method: Rotation analyzing method
Positioning arms : Stepper motor controlled auto positioning
Spot diameter : 1-5mm
Thin film holder sample size: 1-12mm

(Custom holders can be provided on request)
Cuvette : 10mm path length quartz cuvette
Sample chamber option : High / low temperature sample holder
Sample Feeding Unit : Stepper motor controlled

auto positioning system

Electro Magnet Unit : PC controlled constant current operation
Cooling : Water cooled
Max. magnetic field : 1.75 Tesla @ 12mm pole gap
Min. Field Detection : 1 Gauss
Magnetic field preciseness: +=0.05%
Field detection: Hall probe based (PC based field measurement)
Feed back of magnetic field: Hall element
Sample Heating/cooling : TE cooler
Temperature range , -20 to 40°C
Thermo control method: PID control
Thermo stability: =0.1°C
Chiller : 5~25°C Chilling water (for cooling electromagnet)
Volume: 2 L/min.
Power supply for electro magnet : Bi-Polar type (Max. =90V/5A)
Power supply for electro magnet : 2.5kVA AC220V 50Hz
Control unit : TkVA AC220V 50Hz
Software: Spectra ORMS software

Because of continuous product improvement, the various data listed are

subject to change without notice. Please confirm before ordering.
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Model : HO-MOKE LB215

HOLMARC MOKE LB215 is an easy to use magneto-optical Kerr effect
(MOKE) laser based system which provides for a convenient way to
obtain the changes in magnetic moment at different fields and
temperatures. Diode lasers having wavelength of 408nm, 532nm and
650nm are used for the measurements.

Lock-in amplifier technique is employed in this instrument and the
modulation is performed with a optical modulator. Sample is mounted in
the center of the magnet with its surface either parallel or perpendicular
to the field. The supplied high field, variable gap, dipole electromagnet
allows the user to apply large fields (approx. 20,000 Gauss at 10 mm
pole gap) in a longitudinal or perpendicular geometry to study hard
magnetic materials. HOLMARC MOKE LB215 is supplied with ORMS
software which performs data collection and data manipulation with
speed and accuracy.

The magneto-optical Kerr effect is a well established technique to study
magnetization properties. The effect is based on the fact that the plane
of polarization of light is rotated when the light is reflected from a
magnetic material. The physical origin of MOKE is the magnetic circular
dichroism effect: exchange and spin-orbit coupling in a magnetic
material lead to different absorption spectra for left- and right-circularly
polarized light. Measuring the change of the polarization of the reflected
beam (often referred to as Kerr angle 6,.) gives access to the
magnetization state of the sample.

MOKE is particularly important in the study of ferromagnetic and
ferrimagnetic films and materials. In this non-destructive surface
sensitive technique, polarization-modulated laser light reflects from a
magnetic surface in the presence of a sweeping magnetic field. Since
light is an electromagnetic field, the magnetic field of the sample
interacts with the light to cause a very slight change in the light's
polarization and ellipticity. We measure these changes in the light as an
intensity change through nearly crossed polarizers, recording the
intensity as a function of the applied magnetic field.

Using this instrument, polar, longitudinal and transverse magneto-optic
kerr effect can be studied. Longitudinal and polar configurations are
used as routine tools for the magnetic characterizations of films. A
dedicated room-temperature set-up provides for quick acquisition of in-
plane hysteresis loops. These hysteresis loops provide information on
the magnetic an isotropy present in the film, and in the case of multi
layers on the coupling between the layers. In longitudinal Kerr effect,
measurements yields qualitative information regarding alignment of
magnetic moments in the surface plane of the sample. Measurement of
magnetization component perpendicular to the sample surface can
also be studied using this setup.

Configurations for MOKE experiments

There are three configurations of MOKE experiments namely Polar,
Longitudinal and Transverse configurations. These arise from the
direction of the magnetic field with respect to the plane of incidence and
the sample surface.

Plane of incidence Plane of incidence Plane of incidence

T Sample Surface M Sample Surface M Sample Surface
M —_— /

POLAR MOKE
For polar MOKE, the magnetic vector is
parallel to the plane of incidence and normal
10 the reflecting surface.

LONGITUDINAL MOKE

For longitudinal MOKE, the magnetic field is For the transverse MOKE geometry, the

parallel to both the plane of incidence magnetic field is normal to the plane of
and the sample surface. incidence.

TRANSVERSE MOKE

ORMS

Optical Rotation Measurement System / Polarization Characteristic

High Sensitivity Laser Based
Magneto-Optical Kerr Effect Station

f4 HOLMARC

BASIC FEATURES

High Sensitivity
The system uses an advanced signal processing technology to get very
high sensitivity.

Flexible and Wide Range Magnetic Field
Specially designed electro magnets are able to apply high in-plane and
out-of-plane magnetic field continuously tuneable up to 20,000 Gs.

Easy to Operate

Variable temperature measurement or custom designs for special-
purpose measurements and configurations can be made depending
upon customer’s demands.

SPECIFICATIONS

Laser wavelengths : 408nm, 532nm, 650nm diode lasers

Optical rotation sensitivity : 0.001 Degree(Kerr rotation angle)
Optical rotation resolution : =0.005 Degree

Ellipticity measurement : =0.01 deg.

Optical rotation measuring range: = 6deg.

Spot size:0.1mm (Variable)

Electromagnet unit : PC controlled constant current operation
Maximum magnetic field: 20,000 Gauss @ 10mm pole gap

Min. field detection : 1 Gauss

Magnetic field preciseness: +0.05%

Chiller : 5~25°C Chilling water (for cooling electromagnet)

Field detection: Hall probe based (PC based field measurement)
Feed back of magnetic field: Hall element

Sample chamber options : High / low temperature sample holder
Sample moving Stage : X, Y & Z axis positioner with angular tilting
Travel : X, Y & Z (=5mm) with positioning resolution of 10 Micron
Software: Spectra ORMS software

Sample Heating Cooling Options

MODEL : HC 300

By heater, Range from RT to 300°C, PID thermo control
Setting resolution:0.1° C

MODEL : NC 70

Low temperature measurements (Nitrogen CRYOSTAT)
Chamber to cool sample around to -70°C by liquid nitrogen.
Setting resolution: 1°C

MODEL : TE 20

Heating/cooling method by TE cooler

Temperature range , -20 to 40°C

Thermo stability: =0.1°C

Because of continuous product improvement, the various data listed are
subject to change without notice. Please confirm before ordering.
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Variable Angle Spectroscopic Ellipsometer

Holmarc's spectroscopic ellipsometer incorporates Rotating Analyzer
Ellipsometry technology to characterize thin film samples. It uses a high
speed CCD array detection to collect the entire spectrum. It measures
films from nanometer thickness up to tens of microns and the optical
properties from transparent to absorbing materials. It accurately
measures optical constants like refractive index, film thickness and
extinction coefficient.

Our standard system comes with Quartz-Halogen lamp for visible
through IR range. Our spectroscopic ellipsometer software allows the
user to measure and analyze multilayer thin films and complex thin film
structures. An autocollimator, Z stage and tilt platforms are provided for
sample alignment. XY motorized stage and motorized rotation stages
are provided as an optional feature for mapping thin film uniformity.

SPECIFICATIONS

Spectral Range: 450 — 1000nm

Detector: Line CCD camera

Resolution: 2nm

Light Source: Halogen lamp

Goniometer: 40-90 degree (Resolution: 0.1 deg, automated operation)

Thickness Measurement Range: 0.1nm - 10micron

Resolution of film thickness: 0.01nm

Resolution of measured R.1.: 0.001

Sample alignment: Semi-automated (optical detection) with manual

10mm height adjustment and tilt

Sample stage features: X -Y translation over 150 x 150mm (optional)

Measurable film parameters: Refractive index, extinction coefficient,
absorption coefficient and film thickness

Spectroscopic Polarimeter

Model : HO-ASP500

Holmarc manufactures high quality automatic polarimeters for industry
and research with robust performance and efficiency. Symmetric
angular oscillation optical null technique by Faraday Modulation is
implemented in our polarimeters to achieve high resolution and
repeatability.

In HO-ASP-500 a halogen lamp with high spectral resolution Quasar
300F Monochromator is incorporated as light source. The
measurements can be performed over wide range of analytical
wavelengths from 380nm-850nm by using Quartz halogen lamp. The
wavelength accuracy is better compared to the normal interference
filters. Our high quality optical system improves the light collection and
flexibility of the system. All adjustments on the device are made via an
easy to use touch screen .The sample parameters can be customized
for different applications.

HowreRE
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Advantages of Holmarc’s Spectroscopic Ellipsometer

Non-destructive and non-contact technique

Analysis of single and multilayer samples

Accurate measurements of ultra-thin films

Software for measurement, modeling and automatic operations.
» Uniform measurement sensitivity for (¥, A)

>
>
>
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Software Features:

Acquisition and analysis of psi, delta and reflectance at different
wavelengths and angles

User extendable materials library

Data can be saved as an Excel or text file

Advanced mathematical fitting algorithm

Extraction of thickness and optical constants

Parameterized models

Multilayer thickness measurement

Holmarc offers full line of accessories for Polarimeter. Temperature
control and temperature compensation can be incorporated to
eliminate the variation of results with temperature. Wide range of
polarimeter sample cells are available. Center cup tubes and
continuous flow through cells can also be supplied for custom
applications.

SPECIFICATIONS

Lightsource : Quartz halogen lamp
Detector (PMT

Monochromator : 300F Quasar Czerny-Turner
Grating : 1200l/mm blazed holographic
Wavelengthrange :380-850nm
Measuringrange = 180° (Switchable)
Resolution :0.005 Deg.

Repeatability :=0.01 Deg.

Accuracy :+0.01Deg.

Sugar Scale Range : +259°Z

Resolution :=0.01°Z

Repeatability :=0.1Z

Accuracy :*=0.1°Z

Measuringmodes : Optical rotation, specific rotation,
concentration, optical purity &

sugar scale.

: Accepts sample cellsup to

200mm length

: Symmetric angular oscillation optical
null principle.

:5.7inch TFT color display with touch
screen and PC software

:RS232C

Sample chamber
Principle
User interface

PC Interface

Because of continuous product improvement, the various data listed are
subject to change without notice. Please confirm before ordering.
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1 Fully automated, triple grating Spectrometers
@) HOLMARGC manufactures state of the art UV-VIS-NIR
T full range spectrometers, spectrophotometers HIDE AFFLICATIONS
and analytical systems for laboratory and research use. CUSTOMIZABLE CONFIGURATION

EXPANDABLE ACCESSORIES

MODEL : HO-SP-CT-UVNIR500F

Fully Automated triple grating Spectrometer

Product Range

Emission & absorption study | Fluorescence | Bioluminescence | Chemiluminescence | Raman Spectroscopy | Calorimetry

Holmarc Opto-Mechatronics P Ltd has been organized as a SPECTROSCOPIC INSTRUMNENTS
provider of engineering tools for scientific research. Our company is

equipped to meet most challenging and demanding requirements of HOLMARC manufactures innovative spectroscopy products leveraging
scientific community with our manufacturing and development on our capabilities in optics. We offer spectrometer products and
capabilities in optics, mechanics, electronics and software. At Holmare, accessories that cater to every budget and application. There are several

. . . L ) standard spectroscopic products which find frequent applications in
experienced engineers, designers and technicians work hand in hand to industry as well as research laboratories. What we see as our strengii

deliver state of the art engineering solutions to our clients. our ability to customize these products quickly and economica

hail@holmarc.com

All of us at Holmarc stay tuned to absorb changes in technology as fast Our product range includes simple lab grade
as possible. We deliberately keep our technical skills as well as featured, fully automated imaging spectroga
manufacturing infrastructure flexible and maintain a dynamic work comprehensive range of accessori

culture throughout our operations. gratings, fiber optic guides anddi

We have distributors and collaborators in all parts of the world and are
well equipped to serve world scientific community. We welcome queries
irrespective of geographical and political boundaries.

HOLMAR

OPTO-MECHATRONICS PV,

Address :-

Holmarc Opto-Mech
Plot No. B.

Phone -
Tel (Off) 91-484-2540075
(Factory) 91-484-2557487

experience in optics, mechanics and control electronics.

Fax: 91-484-2540882 HIGH QUALTTY PRECISION \\/e - manufactures various precision optical

UPTICS components and systems for a broad range of
E-mail Contacts research and industrial applications. Our expertise
mail@holmarc.com FOR RESEARCH & INDUSTRY 1 ludes optical and mechanical design, precision
sales@holmarc.com optical fabrication, coating etc. We provide a wide

range of custom-made optics.
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