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TECHNICAL SPECTFICATION

Fquipment Name: {ryogen Free High Magneric Field "Phypsicel Praperties Measwrement Uit " (F PALD.

% Parameters Degired Spegificntions )

Mo

1. Basic - a) System ‘should be fo fully lquid cryogen-free, Le., mo reguinemenl of
externally supplied liquid Helivm andfor liquid Mimogen a1 any
poidl of time,

b} Single 2-stage Pulse Toube crvocoolet (o <ood both  the
superconducting megmet and  the temperlure control  system,
providing a low vibration environmenti for sumple measunmenl.
SEmall amount of helium gas for its fully aulomated stadup and
operalion,

gy Close Cyele Cryostal to cool superconducting magnet, and Helium
gas reservain’ flow for sample! chamber cooling, o to cool any other
parts within the unit, All the low tem perature pperations! controlling
tust be fully avtomated throwgh clectronic and computer contrals.
The system may involve any necessary manual conmol in sample
muuntmg oT up:rulmn of the unit.

d] A dedlcatad sofrware window for mnnltnrlng.-’ controlling Cryostal.

e} Syslem ﬂmuld h:we fully automatic and precise Temperahre
Contrgller, External Ges Flow [ contrel fhe  temperamrc
automartically  thromgh PC and  Soflware  withour  manual’
intcr'-'eminn

N The system shnu.id be eqmpped "-'-fl'[h suﬁ"cu:n'r numt'h:r nf'
theonometers! sensors, al different stages’ locations; and on
cryoopgler  and  superconducting  magmel  to monitor  their
tl:mpﬂatun:s through the main u-p:rul:lng sollware.

g1 For Ease of operation Eullahle .‘:amplt: Chambr.:r w1th 25 mm ar
batter Sample =pace to secorunodate the sample’s with ar least six
different contacts (for each samnple) with corresponding elecirical
fesdthroupghs. The vendor must supply all the accessones) soflware!
visugl interfpee {in GDEIY Auto CADY or eguivalent formal),
required for managing contacts on Lhe sample’ devices (hal can be

used by the wsers. ﬂ —
. o Poge 5 of 15
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2.

. Magnetic Linils .

h}

i

b}
e

d}

&)

2}

h)

i}

K}

L}

Svitable Electronics and controllers like Currem,  Voltmeter,
Temperatore Contrellers, Lock in amplifiors etc. should be chosen
from very Reputed Suppliers, and have the capacity for interfacing
over IEEE488 2 ModBLIS standard,

The sysiem must have 8 larpe empecature-controlled region, or
sampls chamber 30mm or mome, that can either be under vacuum or
use various exchange gascs. Muleria] samples can be measured
gither with, or without, measutement probes glving wsers more
flexibility in research design and scope,

The capabitiey of the sysiem performanee and specifications have (o
be zupported with valid and certified documents and published
wotks along with list of installations worldwide including the
conlact dethils {address, phomes and cmails) of the customers.
Supplier should alse provide the List of the [30% Cryogen Free
High Ficid 9T ar more Magn:: 5}'51Em5 min } installaticns in India

#9 Tesla or Higher ﬁe]d gtrenpth [lﬂﬂglﬂlﬂlnﬂ| fiald)

Sweep rate: Up o 200 Oefsec (conmoliable),

Field Homogeneity: £0.01% owver 3 em on axis {for standard
measurernents without compromising the specifications).
Superconducting Magnet has to be cooled by solid conduelion wsing
close cycle eryostal unit, without any liquid helinm,

Magnet ramping (£9T or Higher) should not alfect the temperature
stahility.

Themmometer directly on the magnet, Automatic discharpe of the
magnet if the covocooler system fails (For example, due o waler
chiller failure.}.

Magnet conirel saflware moniters the temperature of the magnet and
cryostal ot various locations to ensure proper operation of the
magnet system from quenches.

Bi-polar power supply with over vollepe prvtection and indication,

Variows operating modes: Lingar, Oscillating, sample parallel and
perpendicular (with respect W mupnedic e ld).

“Na Overshoot” must be piven in details, There should be no
overshoot in the field or the wlermble overshoal in “Mo Overshoot™
miode should be specified for various ficld stengths.

A buili-in magnetic shickd to mainlain § gauss line < 30 cm from the
surface of the cryostat cahingt allowing the sysiem to be insialled:
¢loser o other sensitive insmmument for beter lab space wtilization
{provide dala}.

Mag;ne: should be pmte::teu:l from qQuens ht:ﬁ

M o
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'a,

Temperalure

Cotibral

and fiflings

Dala

acquisilian,
conirol

interface, and

m} Llira Low Figld to reduce the remnant Field in the ranpe of 20 to 30

n}
a

h}

c}

d)

£}

)
i}
AL

mT with siep af 1-micmTesla {this peint shoold be incloded
especially for higher field magnets like 9T and abowe)
Appropriate shielding fram slra:.- mug:nr.lli: fields.

Cryostat assembly mntmunus ow tempera.ture ﬂpcrannn All the
operalions must be completely automatic without user intervention.
The system should enable cooling of samples from  highest
temperature ta the lowest sl the highest specified cooling a6 at any
given magnetic field of up ve £9 T ar Higher magnetic Field withoul
affecting the system performance including the heating of magnet.
The same procedures should be hobd for heating of (he samples as
well.

Sysiem should have sophisticated temperaniee control and pravide
seamless rangitkons between high temperature (400 K) with minimal
cooiing power needs;, intermediate femperaters with rapid slewing
and large cooling needs; and stable operation near the hase
temperature (=1.8K)

The sample chambar hes W be sealed for controllable sample
environment. Suilsble Gas landling mechanism o control the
Sample temperature precissty.

Temperature rangs of 1.8K {or lower) up fo dMK; with milli-Kelvin
stability ard accumcy al Jow lemperanres.

Temperature siability should be gt least £0.5 %0 for T <10K, amd
£005 % for T 10K imespeciive of the magnhitude of appled
magnectic ficld,

Accuracy: 1% and sweeping rate 0,01 to J0K'min [(0K/min.
Heating) irrespective of the magnimuds of applicd magnetic field.
Fasi Settle, Mo Overshoot, and Sweep mode.

Temperature conlrol should be fully automated.

System should have folly automatic and precise low Temperature
Controller for continuaus low temperature operations to allow the
measurements <, 2K conlinuously for long time in vanouws medes of
Fasl settle, Mo overshoot, and S“n:p mode.

Vacuum pumps - Hugh Yacuum System shnuld come wilh sultable Va::unm pum]:ls- am:l

I."umgs along with vacuum gauges, meter, slandard yacuum coupling
exsential for the unmterrupted functioniong of the instrament and its various

MCATUNCMG LS n::uptu:ms must be included.

)

Licensed wmch:vws bam:l operating softwang am:l Stale-of-the-an
compuler based contrel system compatible with the measurement
options with all the necessary hardwar: inlerface with National
instruments {Or :quwal.:nt} dal.n anqumimn car

- i Page 7 of 15
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analysis by A fully dedicated computer svstem with hilel-i7-8700 {ar AMTY

equivelent) processor, § GB (or betler) HAM, and 1TB {or better)
hard-drive for dama storage, must be provided with the Fhysical
Properties Measurement Unit (FPMU}

£} The sofware should allaw user to select the ype of measurement to
be made, to create, storc and retrieve measuretient sequences and
customize the range of variables messured at each point of a
sequence. A licensed copy of the LabV [EW and visual intecface for
different mstrument part should be provided, allowing Gustoner he
access o Tempermture Conrrol & Mapnet contml and  olher
electmonics to set their own customized measwrements.

&) Remole user pecess b Lhe syslem via [nterner,

gy The software must allaw the wsers o rethotely control and manilar
experimitnts over any intermnet connection.

fy Any nccossary analysis software commonly offered by the bidder
trust be included,

" ACCess0TICS, A camplete set of spare fuses, O-rings, Hoses For chiller unit, Helium gas
tools, and rcgulators, twoels needed for user tasks, and complete sel of manuals *
documentation  documentation exhibinng compliance must be provided. A service manual
with complete circuil diagram and PCB layout for all equepmest 1o be
provided with fhe instrumenis.
Essential a) DC Magnetization
measurements 1 Temperamre Range: 1.8K {or lower) — 00K [or above).
iy Magnetic Figld: > £ % Tesla.
iii} Tap loading sample arrangement, sample mounticyg?.
“iv] VAM measurernents {both in-plane and out-of-plane measurements)
'shuld be possible: WSM sample halders for powder, bulk (polycrystalline
*and single crystal samples) and thin-films.
v YSM Cscil lation Frequency (calibrated): Range ol 20 - 50 1z or wider.
v} RM5 Sensitivity at Ficld B: 5 x 107" emu or herer
vii} Suitable sample holders for powder, pellets and thin films. Possibulities
for measurements in pacallel & perpendicular to applicd magnetic Field
must be provided,
viiiy Measurement Range: 107 po 1043 emu
ix) Maximum amplitude shoukd be 2mm ar higher
x} VSM must support soffware-based suto positioning of the sample coil
with suitahle bore Lo adapt the sample of 5 mm or smaller
kil MIST based mfercnes samples must be provided for calibmtion of
maghetic moment at low and high mapgnetic Geldsftemperanires
) AL Soaceptibility
i) Temperature Range: 1.BK {or lower) — 40K (o1 above).
iy AC-magnetic-Neld amplitude: at least 1 Oe (or Jowe

up Io 3 mT (or

*.jf_-!?aga Bofls

.ﬂm
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(R0

1L

“Water Chiller

L nat
BAulti-Functiogn
Prob:

.Insmllnlinn

requirernents

Demonstration

and standard

samplcs

suitable].

iy Accuracy: 5% or berter over entite temperature and Meld range.

iv) Frequency Raoge: |0Hz— 10K Hz or wider.

¥} Must have higher harmonic measurement option

wi] Hensitivity shoold be 107 emu or better (for AC mewsurements) and
3210 emu [ for BC measurements).

vii] Phase Setting accuracy {Real & Imaginary part] 9.1 O

-¢) Heat Capaclty {Reloxation Markod)

i} Tempetature Range: 18K (or lower) — 400K (or abeve).
i} Magnetic Field: +9 Tesla or higher

11l Measuremeant Accuracy: 5% or berter over 2K - W00K

iv) Heal Capamty resalution: 10 nI'mole. K or betterat 2 K

Suitable ciosed cvele waker chiller unit with the smtal:rle capacity for trouble

free continucus ruaning of the main Physical Properties Measurement Unit,

a} Consistent with the oplional specification 1, the mulli-function
probe should Fagilitate casy access Lo the axial ports and conncetors
which can be configured to toute ebecirical awd thermometer
cunnectors to the sample space, Should have fecility to mount the
sample Parallzl or Perpetdicular fo the Magnelic Field.

by Suitable Cemox Temperature senset should be mcorporated (o
precisely control the temp from 18K {or lower) — 400K {or abowe].

¢} There should be dirgct axial elecirical and other ports 1o sample
slage provided 1o install amy needed electrical and thermometer
lcads.

dl It must have at leasi 2 setz of 4 clocrical lewds on sample PCB
interface for elecirical transpon experiments 13 Pin Fisher socket for
sample clectrical contacis and & pin Fisher sockets Tor Heater and
thermameter wiring,

e} Sample stage should have inkegrated thermometer

f) Sulcient suppumng information must be prov ided with the offcr.

a) Bid should contin information about the I"L‘qulﬂ:l'l'll:nt ol helium pas
replenishment,

by Pre-installation site preparmtion requirerients to be included and
specilied along with the tid.

2] The bid should alse indicate what kind of service/maintcnance is
required for the systent. Whether this secvice hag to be carried out by
a company cngineer of can il be done by trained service personal
within Lndis.

Stum:la::l: samples o I:re pn:w:lded by the company for tesl.mg lhe mstrumf:nls-
at the vme of installation op site to the quoted accuracy in the given

‘technical specificalions for the demonstration of the pertormance of the

m Page 9 of 15




TEWDER FOR FURCHASE OF PHYSICS EQUIPMENT 22

equiptnenl. Guatanteed specifications o be demonsirated at the time of
installation. Any necessary stendard samples for that pumose shoold be
brought by the scrvice enginesrs,

12, Additionaf 4] In addition to the technical specificalions listed inn this table, the
requirements bidder must satisfy all terms hsted under optional items table below
for fulure upgradabiliy,

by The offer must be supporied with the measorgment datn and refereed
literature. Merm siatemnenl of complisnce will not be considered
sufficient. Technical cvaluation by the inslitule may  include
demonstration o verify functionalitics and capabilitics of the sysem
quoled. Yendor must submit factory accepfance test procedures
supporied with relevant printed literaturg and cermificates.

¢y Installation in India: List of similar equipment's installed during last
five vears in institutes like: (1T NISERS [ISERS NIT s Universities:
DAE Units/ Drefense units in India with Contact person same,
address and phone number, emal id must be specified. The vendor
must have supplied and inslslled al lesst 3 10 4 similar cquipment in
the above institules in lasi five years plus the track record of old
cryogen free High magnetic Nield systems in past 10 years.

d1 Mo par shipment will be agceprahlz,

¢} Assurance of al least 10 wvears {or more) fouble free service
operation of the Physical Properties Measurement Uit

13. Waranty The instrument including LIPS {if any ) quoted for it should be under an-site.

Comprehensive warranty for three (33 years from the date of installation by
the OEM or its represenfative. Comprehensive wamanly should explicitly
iclude all spave parts and system consumable pans, Any repair work or
creplacement of spares needs 10 be dotie on-site. (e manufactacer must
confirm this in their quolation.
‘Comprehensive Maintenance Conteact {CMO): After the completion of 3-
years OEM warmanty, two years extended CMC must be guoted withour.
which the tender will be rejected. ie., the system should be covered for
comprehensive warranty for 5 vears from the tenderer. All parts including
spares should be coversd under the wartanly and this fect shauld be clewrly
and explicitly specified v ke Iepder document. The comprthensive
Warranty shoold cover (1) All parls imcluding scocessories, spares and
“labour oo-site. {2} Free mambenance and service on-site or a1 factory (il
nceded) with no cost, and {3) Regular free up-gradarion of sothware it any.

14, Power Supply  Should meet Indian Power standards préferably withost vse of ¢xlemal-
eOnvErten.

1%, System Basic frequently required spares should be provided for the entice pericd of
Consumable extendsd wamanty and for an exlended period of ngxl 5S-years. A list of

M Page 10 of 1%
@
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Parts theze itemns should be atached with the quolaticn.
16 Installation and al Installation, complete interfacing of the system with its subsyslems,
Commissioning and commissioning is to be camed ow by the vendor’s Factory-

trained engineers, followed by s demonsteation of the system’s
performance ho the wser's complete salisfachion.

b} A estimated nme schedule for insiallslion, comoussiohing and
:rummg musr be provided.,

§7. Training al I“hur: rrmnufunhlmr.n"tupplll:r of Custom  Physical Parameler
hepsyurement System should provide at least seven days (or mare]
enzite maining initially during installation.

by The supplier or manufacturer should also provide dedicated five
days advancad training subsequent to the ahoyve training installation.

c] Regular follow up training every six months during the penod of
extended wamanly on mulually convenient dates for hardware,
gofrware and application to the laboestory persennel in the
installation, operation and mainlenangs of the instruments.

18. Support and 8] The manufaclurer andlor their Indian representative must have at
Service Izast bwa qualified and factory trained service engineer in India to he
able to giend to service a1 Barkaitullsh University, Bhopal within
4% hours on submiking 2 compleint. Training certificates from the
manufacturer have fo be provided with the lender.

by For warranty period only factory trained and certified enpunears are
acecptable 1o attend the zervice.

€1 The response time with an engineer on site must be less than 48
hours from the nofification of the failuce. The company musl
privide evidence that it can fulfil this requiremen.

d} Tn case the pans are reguired 1o be imported for repairs, the same
should be made available within 2 wecks from the date of repocting
af the issuc. Any extension in this time will need to be compensated
by the manufacturer by extending ihe comprehensive warranty by
the excess period taken (i.c. period beyond 2 weeks} in completing
the repairs.

g} A 10% performance guarantce will need 10 be maintaingd during the
period of extended warranty,

19. Cptional items  Magnels Oprlcal Meaturemenis: _
i) Consistent with specification a) abave, thiz option should allow a

sample to be illuminated by an extemal light seurce while

conducting magnelic messurements, Option should include all

the neeessary parts and components e penerate light for a

certmn wawl:ngth and couple !l. na f'hﬂr Erp-tn‘. toe transfer the

E E EEE i M‘O Page 11 of 15
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light to the sample during mapgretic measuramant,
iy 1) This option must be provided with a high-power Xenon lamp
sourge with howsing, Variable lamp power supply, muliple
position filker wheel, sct of handpass filters, Dichraic mimar,
Fiber coupling optics and SMA conneclor for the fiber delivery
and safety components,
i1 A high=resolution CCD cooled spectrometer, such as Acton PL
aleng with meeded Aber oplac couplng should be provided.
iv] “Temperature range 1.8 K to d00K
Addlionaf aceeisories lo enalle use of Hep of e working pas for
refriperaiion.

AT — 4@}
GLTir B T T
HH ERI A0 WET &)

Supply, Dalivery, Installallon and Commissoning of scisntfic squiprments: -

SNO. NAME OF EQUIPMENTS o FRT WE 999 &1 BE
Aam , Ay % xfha  avem
SPECIFICATIONGINE [N PART 4(A) 3 Wit & fomm
= 0 _
|
L ‘Physical  Propartles Measurament  Lnit’
(PP amd

e o & o1 T FEmER

. s
s

Page 12 of 1%
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