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ANT—4 (3)
IGHIYT T faa=ur
TECHNICAL SPECIFICATION

Equipment Name : Cryogen Free High Magnetic Field ‘Physical properties Measurement unit’ (PPMU).

"_S.NO.

Parameters

Desired Specification

1.

Basic

a)

b)

System should be fully liquid cryogen-free, i.e., no requirement of
externally supplied liquid Helium and/or liquid Nitrogen at any point of
time. :

Single 2-stage Pulse Tube cryocooler to cool both the superconducting
magnet and the temperature control system, providing a low vibration
environment for sample measurement. Small amount of helium gas for its
fully automated startup and operation.

c)

Close Cycle Cryostat to cool superconducting magnet, and Helium gas
reservoit/ flow for sample/ chamber cooling, or to cool any other parts
within the unit. All the low temperature operations/controlling must be
fully automated through electronic and computer controls. The system
may involve any necessary manual control in sample mounting or
operation of the unit.

d)

A dedicated software window for monitoring/ controlling Cryostat.

e)

System should have fully automatic and precise Temperature Controller,
External Gas Flow to control the temperature automatically through PC
and Software without manual intervention.

The system should be equipped with sufficient number of thermometers/
sensors, at different stages/ locations; and on cryocooler and
superconducting magnet 1o monitor their temperatures through the main
operating software.

g)

For Ease of operation Suitable Sample Chamber with 25 mm or better
Sample space to accommodate the sample/s with at least six different
contacts (for each sample) with corresponding electrical feedthroughs.
The vendor must supply all the accessories/ software/ visual interface (in
GDSII Auto CAD/ or equivalent format), required for managing contacts
on the sample/ devices that can be used by the users.

h)

Suitable Electronics and controllers like Current, Voltmeter, Temperature
Controllers, Lock in amplifiers etc. should be chosen from very Reputed
Suppliers, and have the capacity for interfacing over IEEE488.2/ModBUS

standard. ::“\ 2 ;

1
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1)

The system must have a large temperature-controlled region, or sample chamber i
30mm or more, that can either be under vacuum or use various exchange gases.
Material samples can be measured sither with, or without, measurement probes
giving users more flexibility in research design and scope.

J)

The capability of the system performance and specifications have to be supported
with valid and certified documents and published works along with list of
installations worldwide including the contact details (address, phones and
emails) of the customers. Supplier should also provide the List of the 100%
Cryogen Free High Field 9T or more Magnet systems min 3 installations in India

a)
b)
)
d)

e)
g)
h)
i)
)]

k)

n)

+9 Tesla or Higher field strength (longitudinal field)
Sweep rate: Up to 200 Oe/sec (controllable).

Field Homogeneity: +0.01% over 3 cm on axis (for standard measurements
without compromising the specifications).

Superconducting Magnet has to be cooled by solid conduction using close cycle
cryostat unit, without any liquid helium.

Magnet ramping (9T or Higher) should not affect the temperature stability.
Thermometer directly on the magnet. Automatic discharge of the magnet if the
cryocooler system fails (For example, due to water chiller failure.).

Magnet control software monitors the temperature of the magnet and cryostat at
various locations to ensure proper operation of the magnet system from
quenches..

Bi-polar power supply with over voltage protection and indication.

Various operating modes: Linear, Oscillating, sample parallel and perpendicular
(with respect to magnetic field).

"No Overshoot” must be given in details. There should be no overshoot in the
field or the tolerable overshoot in "No Overshoot” mode should be specified for
various field strengths.

A built-in magnetic shield to maintain 5 gauss line < 30 ¢m from the surface of
the cryostat cabinet allowing the system to be installed closer to other sensitive
instrument for better lab space utilization (provide data).

Magnet should be protected from quenches,

Ultra Low Field to reduce the remnant field in the range of 20 to 30 mT with step
of l-microTesla (this point should be included especially for higher field
magnets like 9T and above)

Appropriate shielding from stray magnetic fields.

2. Magnetic Unit
Temperature
3. Control

a)
b}

g)

Cryostat assembly continuous low temperature operation. All the operations
must be completely automatic without user intervention.

The system should enable cooling of samples from highest temperature to the
lowest at the highest specified cooling rate at any given magnetic field of up to
+9 T or Higher magnetic Field without affecting the system performance
including the heating of magnet. The same procedures should be hold for heating
of the samples as well.

System should have sophisticated temperature control and provide seamless
transitions between high temperature (400 K) with minimal cooling power needs;
intermediate temperature with rapid slewing and large cooling needs; and stable
operation near the base temperature (=1.8K).

The sample chamber has to be sealed for controllable sample environment.
Suitable Gas Handling mechanism to control the Sample temperature precisely.
Temperature range of 1.8K (or lower) up to 400K; with milli-Kelvin stability and
accuracy at low temperatures.

Temperature stability should be at least £0.5 % for T <10K, and £0.05% for T
>10K irrespective of the magnitude of applied magnetic field.

Accuracy: +1% and sweeping rate 0.01 to 30K/min (10K/min Heating} |
irrespective of the magnitude of applied magnetic field. -
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h) Fast Settle, No Overshoot, and Sweep mode.

i) Temperature control should be fully automated.

j) System should have fully automatic and precise low Temperature Controller for
continuous low temperature operations to allow the measurements <4.2K
continuously for long time in various modes of Fast settle, No overshoot, and
Sweep mode.

High Vacuum System should come with suitable Vacuum pumps and and fittings along
4, Vacuum Pumps | . . A .
. with vacuum gauges, meter, standard vacuum coupling essential for the uninterrupted
And Fittings .o : . - . .
functioning of the instrument and its various measurements options must be included.
a) Licensed windows based operating software and State-of-the-art computer based
control system compatible with the measurement options with all the necessary
5. Data . . . . . -
Acquisiti hardware interface with National instruments (Or equivalent) data acquisition
cquisition, card
Cont ) . . . . :
In(i:rll;:le and b) A fully dedicated computer system with Intel-i7-8700 (or AMD equivalent)
Annl sis’ processor, 8 GB (or better) RAM, and 1TB (or better) hard-drive for data
Y storage, must be provided with the Physical Properties Measurement Unit
(PPMU).

¢) The software should allow user to select the type of measurement to be made, to
create, store and retrieve measurement sequences and customize the range of
variables measured at each point of a sequence. A licensed copy of the LabVIEW
and visual interface for different instrument part should be provided, allowing
customer the access to Temperature Control & Magnet control and other
electronics to set their own customized measurements.

d) Remote user access to the system via Internet.

¢) The software must allow the users to remotely control and monitor experiments
over any internet connection.

f) Any necessary analysis software commonly offered by the bidder must be
included.

A complete set of spare fuses, OQ-rings, Hoses for chiller unit, Helium gas regulators,
. tools needed for user tasks, and complete set of manuals/ documentation exhibiting
6. Accoessories . . . . L
tools And compliance must be provided. A service manual with complete circuit diagram and PCB

Documentation layout for all equipment to be provided with the instruments.

A) DC Magnetization
i) Temperature Range: 1.8K (or lower) - 400K (or above).

7. Essential N
ssentia i) Magnetic Field: > +9 Tesla.
Measurement . i
iii) Top loading sample arrangement, sample mounting.
iv) VSM measurements (both in-plane and out-of-plane measurements) should

be possible: VSM sample holders for powder, bulk {polycrystalline and
single crystal samples) and thin-films

v) VSM Oscillation Frequency (calibrated): Range of 20-60 Hz or wider.

vi) RMS Sensitivity at Field B: 5 x 107* emu or better.

vii) Sujtable sample holders for powder, pellets and thin films. Possibilities for
measurements in parallel & perpendicular to applied magnetic Field must be

provided.

vili} ~ Measurement Range: 107 to 100 emu

ix) Maximum amplitude should be 2mm or higher

X) VSM must support software-based auto positioning of the sample coil with
suitable bore to adapt the sample of 5 mm or smaller

x1) NIST based reference samples must be provided for calibration of magnetic
moment at low and high magnetic fields/temperatures ]

WEFFdeA IR TGS
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10.

11.

12.

Water Chiller
unit

Multi- Function
Probe

Installation
requirements

Demonstration
and Standard
samples

Additional
requirements

b) AC Susceptibility ]

i) Temperature Range: 1.8K (or lower) - 400K (or above).

ii) AC-magnetic-field amplitude: at least 1 Oe (or Lower) up to 3 Mt (or Suitable). .

iii) Accuracy: 5% or better over entire temperature and field range.

iv) Frequency Range: 10Hz-1 O0KHz or wider. \

v) Must have higher harmonic measurement option.

vi) Sensitivity should be 1077 emu or better (for AC measurements) and 3x1 0-5 emu (for
DC measurements).

vii) Phase Setting accuracy (Real & Imaginary part): 0.10

¢) Heat Capacity (Relaxation Method)

i) Temperature Range: 1.8K (or lower)-400K (or above).

ii) Magnetic Field: + 9 Tesla or higher

iii) Measurement Accuracy: 5% or better over 2K - 300K

iv) Heat Capacity resclution: 10 nJ/mole K or betterat 2 K

Suijtable closed cycle water chiller unit with the suitable capacity for trouble free
continuous running of the main Physical Properties Measurement Unit.

a) Consistent with the optional specification 1, the multi-function probe should
facilitate easy access to the axial ports and connectors which can be configured
to route electrical and thermometer connectors to the sample space. Should have
facility to mount the sample Parallel or Perpendicular to the Magnetic Field.

b) Suitable Cernox Temperature sensor should be incorporated to precisely control
the temp from 1.8K (or lower) - 400K (or above).

¢) There should be direct axial electrical and other ports to sample stage provided to
install any needed electrical and thermometer leads.

d) It must have at least 2 sets of 4 electrical leads on sample PCB interface for
electrical transport experiments 12 Pin Fisher socket for sample electrical
contacts and 6 pin Fisher sockets for Heater and thermometer witing.

e) Sample stage should have integrated thermometer

f) Sufficient supporting information must be provided with the offer.

a) Bid should contain information about the requirement of helium gas
replenishment.

b) Pre-installation site preparation requirements o be included and specified along
with the bid.

¢) The bid should also indicate what kind of service/maintenance is required for the
system. Whether this service has to be carried out by a company gngineer or can
it be done by trained service personal within Indja.

Standard samples to be provided by the company for testing the instruments at the time
of installation on site to the quoted accuracy in the given technical specifications for the
demonstration of the performance of the equipment. Guaranteed specifications to be
demonstrated at the time of installation. Any necessary standard samples for that purpose
should be brought by the service engineers.

a) In addition to the technical specifications listed in this table, the bidder must
satisfy all terms listed under optional items table below for future upgradability.

b) The offer must be supported with the measurement data and refereed literature.
Mere statement of compliance will not be considered sufficient. Technical
evaluation by the institute may include demonstration to verify functionalities
and capabilities of the system quoted. Vendor must submit factory acceptance
test procedures supported with relevant printed literature and certificates.

¢) Installation in India: List of similar equipment's installed during last five years in

institutes like: IIT/ NISER/ IISER/ NIT's/Universities/ DAE Units/ Defense units

WhaSedl fvafdenad, qide ﬁ ﬁm Syura Page 8
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in India with Contact person name, address and phone number, email id must be—‘
specified. The vendor must have supplied and installed at least 3 to 4 simlar
equipment in the above institutes in last five years plus the track record of old
cryogen free High magnetic field systems in past 10 years.

d) No part shipment will be acceptable.

e) Assurance of at least 10 years {(or more) trouble free service operation of the
Physical Properties Measurement Unit.

The instrument including UPS (if any) quoted for it should be under on-site
Comprehensive warranty for three (3) years from the date of installation by the OEM or
13. Warranty its representative. Comprehensive warranty should explicitly include all spare parts and
system consumable parts. Any repair work or replacement of spares needs to be done on
site, the manufacturer must confirm this in their quotation.

Comprehensive Maintenance Contract (CMC): After the completion of 3 years OEM
warranty, two years extended CMC must be quoted without which the tender will be
rejected, i.e., the system should be covered for comprehensive warranty for 5 years from
the tenderer. All parts including spares should be covered under the warranty and this
fact should be clearly and explicitly specified in the tender document. The comprehensive
Warranty should cover: (1) All parts including accessories, spares and labour on-site. (2)
Free maintenance and service on-site or at factory (if needed) with no cost, and (3)
Regular free up-gradation of software if any.

Should mect Indian Power standards preferably without use of external converters.
14. Power Supply

Basic frequently required spares should be provided for the entire period of extended
warranty and for an extended period of next 5-years. A list of these items should be

15. Syetem attached with the quotation. |
Consumable
parts a) Installation, complete interfacing of the system with its subsystems, and

commissioning is to be carried out by the vendor's factory- trained engineers,

16. followed by a demonstration of the system's performance to the user's complete
Installation and satisfaction.

Commissionning b) An estimated time schedule for installation, commissioning and training must be
provided.

a) The manufacturer/supplier of Custom Physical Parameter Measur¢ment System
should provide at least seven days (or more) onsite training initially during

17 installation.

Training b) The supplier or manufacturer should also provide dedicated five days advanced | |
training subsequent to the above training installation. J

¢) Regular follow up training every six months during the period of extended | |
warranty on mutually convenient dates for hardware, software and application to
the laboratory personnel in the installation, operation and maintenance of the
instruments.

a) The manufacturer and/or their Indian representative must have at least two
qualified and factory trained service engineer in India to be able to attend to

18. service at Barkatullah University, Bhopal within 48 hours on submitting &
Support and complaint. Training certificates from the manufacturer have to be provided with
service the tender.

b) For warranty period only factory trained and certified engineers are acceptable to |
attend the service. ‘
¢) The response time with an engineer on site must be less than 48 hours from the | |

notification of the failure. The company must provide evidence that it can fulfi] |

TTaSod Tavaiare, |ae
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this requirement.

d) In case the parts are required to be imported for repairs, the same should be
made available within 2 weeks from the date of reporting of the issue. Any
extension in this time will need to be compensated by the manufacturer by
extending the comprehensive warranty by the excess period taken (ie. period
beyond 2 weeks) in completing the repairs.

e} A 10% performance guarantee will need to be maintained during the period of
extended warranty.

Magneto Optical Measurements:
i) Consistent with specification a) above, this option should allow a sample to
19. be illuminated by an external light source while conducting magnetic
Optional Items measurements. Option should include all the necessary parts and components
to generate light for a certain wavelength and couple it in a fiber optic to
transfer the light to the sample during magnetic measurement.

ii) This option must be provided with a high-power Xenon lamp source with
housing, Variable lamp power supply, multiple position filter wheel, set of
bandpass filters, Dichroic mirror, Fiber coupling optics and SMA connector
for the fiber delivery and safety components.

ii1) A high-resolution CCD cooled spectrometer, such as Acton Pl along with
needed fiber optic coupling shouid be provided.

iv) Temperature range 1.8 K to 400K

Additional accessories to enable use of He3 as the working gas for refrigeration.

—

qNT—4 {3)
IqGIUT BT fFavo

Supply, Delivery, Instailation and Commissioning of scientific equipments :-
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