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To

Dote: [f, December 2021

University of Delhi
Deportment of Physics,
Mirondo House
DELHT - ll 007 Kind Ailn.: Prof. Moniko Tomor

SUBJECT: FINAIISATION OF CARS CONTRACT IN R/O ..DEVEIOPMENT OF PROCESS
AND EVATUAIION OF ELECTRON SUPPRESSION COATING ON THE GRIDS USED lN TWTs"

l. Your proposol for the subjeci CARS controct hos been occepted to the
extent of Rs. 23,60,000.00 ond we ore enclosing 03 copies of CARS controct
with terms ond conditions for your opprovol ond return to us.

2. One originol copy would be sent to you ofter signing by the Centre
Heod, MTRDC

S Vijoy Mohendro
sigR 3IffiY Stores officer

For Centre Heod
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Annexure - 2

Contrcrct for Acquisition of Resecrrch tervices (CARJ)
By Signature of authority identified at (1 1) below, DRDO hereby contracts on the Research
Service Provider identified at (3), the provision of the Research Services described at (6),
within the time stated at (8), for payments at (9.2), and subject to other conditions overleaf,
as follows:

1. Short title of Research Service to be provided.

Devolopment of Process and Evaluation of Electron Suppression

Coating on the Grids used in TWTs

Name:

Designation:

Date:

Contract No.
MTRDC/M MG/20206/CARS/LPO/
t2021-22tBUP

Date: _ Dec.2A21
Period of the Contract:

ii'-, .- i 12 Months from the date of signing
2. i RSOR Document Ref. i Date of lssue i Issuing DRDO i Dates of CARS Amendments:

! r'- . : i

5.

, i w i MM...j D_D. I MTRDC, DRDO, 
i

i

3. : Name and address of Research Service Provider (RSP): : 4. RSP's Offer Ref.

: c) , at performance Milestone ll of RSQR + f o + 12 months : f.r

3. : Name and address of Research Service Provider (RSP): : 4. RSP's Offer Ref.

, Department of Physics, 
,

i Miranda House, University of Delhi
i DELH| - '1 10 007

(a) : This Contract will require a formal amendment if the following key professional are not available to RSP:
: Prof. Monika Tomar, Department of Physics, Miranda House, University of Delhi - DELHI - 1 1O OO7.

ii
6. : Principal technical features of Offer as related to RSQR (Detailed in Annexure-l)

8. i The technical performance of this contract shall be complete when RSP submits the Final Report befoie (Oiie):i2 frIonths

9.1 : Expenditure on items below shall not exceed sums shown against each sums shown against each : Rs. (in lakhs)
ii o.oQ

i Ol I Equipment (shall be reallocated as per actual expenditure) . is.oo

s.00
:

Total Rs. i Zo.oo:i

i cST @ 18% i 3.60il
it-i
i : Grand Total : 23.60il

No.: : 
^""----b --, Lab/Esttl

i i Project:

i c) , at performance Milestone ll of RSQR + i f o + 12 months 
:

@Payments will be made within 45 days of receipt by UEIP , Total: ; 23.60
of Contingent Bill , i

thereto, to have been consummated when signed below
by the authority of the academic institution (e.9.
Registrar) competent to enter into this contract:

[Sign over seal]
Name:

Designation:

Date:



GENERAL GONDITIONS OF CARS

ANNEXURETO CONTRACT NO. MTRDC/MMG/20206/CARS/LPO/ 12O21-22IBUP 2021

Specific Conditions of this contract : The lollowing conditions apply (L/E/P to stipulate) in addtion to General Conditions listed at II below:
Technical Performance : The satisfactory execution ofthe technical features ofthis contract shall be established against Performance Milestones

as specified in the Contract.
Deliverv Schedules : The interim reports and/or other outcome(s) ofthis contract shall be delivered as specified in the Contract.

General Conditions of this CARS
l.Eouioment:
L I All equipment of a capital nature purchased, to execute this contract are the property of DRDO (L/E/P). These shall be returned to LIF.IP within 03
months ofexpiry ofthis contract, unless L/E/P specifies otherwise separately.

L/E/P shall be hnal and binding on the RSP.
1 .2 Equipment included in the Summary Offer of Research Services [at entry 9. I ] shall be procured by the RSP.
1.3 The RSP shall be responsible for the proper maintenance ofthe equipment and shall not alienate them, or use them without the prior permission ofL/E/P
for purposes other than those specified in this contract.
2.0 Financial provisions : By entering into this contract, the RSP agrees to make available to the L/E/PS, or to any person or bodies designated by it, if
requested by the L/E/Ps, all financial documentation and records on supplies and services purchased or acquired by the RSP lor executing the contract.
2.1 Advances. work in progress and schedule of navments :
(a) Advances or milestone payments are interim payments, which shall be deducted from the total sums due to the RSP
(b) The UEIP shall make payments for executing this contract on demands made through "Contingent Bills" after certification by the pertinent financial
authority ofthe RSP that the monies already released have been utilized for the purposes for which they were provided.
(c) Except with the specific wdtten pre-agreement ofthe t /E/P, the RSP shall not use for any purposes other than those specified in this contract, any material
or services for which advances or milestone payments have been made.
2.2 Financial documentation and records :

(a) For work whose estimated time for completion is six months or less, the RSP shall submit only those reports as relate to the purchase ofequipment by the
RSP, within thirty (30) days ofsuch purchase(ifapplicable).
(b) For contracts whose estimated time for completion is more than six months, the RSP shall provide the L/VP not later than thirty (30) days after the end
ofeach half-year, with a half-yearly financial report showing the actual expenditure incuned, against each ofthe entries at 'item 9.1 ' overleaf, lor the execution
ofthe contract up to the end ofthe previous half-year.
(c) The L/E/?, or other authority specified by DRDO, may inspect all books, bills, vouchers and other financial records at any time until the final settlement
ofaccounts. TheRSPshallsupplytheLlElPwithsuchdocumentsasarenecessaryforfinalsettlementofclaims,withoutexplicitrequestbytheLElP,
within three (3) months after the date ofsubmission ofthe final report.
(d) The documents supporting claims shall be preserved by the RSP until one year after the contract accounts are finally settled.
3. Disclosure and use of information bv the RSP : The RSP will ensure that the documents supplied by the UE/P are not disclosed to any person other
than a person authorized by the L/E/P. Any pattem, sample or information in documentary or other physical form remains the property ofthe UE|P throughout
the period ofthe contract and shall be retumed to the L/E/P after execution ofthe contract, unless their disposal is otherwise provided for in the contract.
4. Deliverv Schedule :
4.1 The interim outcomes ofthe contract shall be delivered at the time or times and in the manner specified in I above.
4.2 The RSP shall inform the L/E/P properly ofany occurrence that is likely to cause delay in delivery of above contracted outcomes. TheLtElP
shall determine, in the light ofcircumstances reported, the extent ofchange(s) required in the delivery schedule ofthe contract.
Note : The above covers only unexpected technical difficulties, gross delays in deliveries by suppliers ofpurchased equipment or consumables, illness or
otherjustifiable cause ofunavailability ofresearch personnel and similar unforeseen circumstances.
4.3. An extension ofthe time limit for execution ofthe contract, or a postponement ofdelivery ofoutcomes shall require the explicit approval ofthe UEIP,
which approval shall be contractually valid only when this contract is formally amended by the L/E/Ps as recorded on top right hand corner overleaf.
S.Short-closure ofcontract: The contract may be short-closed at any time during the currency ofits execution ifthe UE/P feels that no useful purpose will
be served by continuing is implementation. The short closure will be deemed to be effective from the day the short closure order is received by the RSP.
Subsequent to this short-closure the RSP will submit a technical report on the work done till short-closure. The monies left unspent on the date ofreceipt of
sho(-closure order by the RSP shall be retumed to L/E/P. All equipmenVstores acquired out ofcontract monies shall also be retumed to L/E/P.
6.-Bgpq$-: Repors giving details of the progress of the work shall be sent to the UE|P at intervals as specified in I above. On completion of the contract,
the RSP will submit a final report (Contractor Report). All reports shall be in a format conforming to Indian Standard IS:1064-1980, bound with Bibliographic
Description sheet conforming to IS:9400-1980.
7. Ownershio of intellectual Prooertv (IP):
7. I . The ownership of intellectual property, whether or not legally protected, generated by contract research performed under this contract shall vest in
DRDO. However, the RSP shall receive, upon demand by it, a royalty-free licence from DRDO to use these intellectual properties for its own purposes, which
purposes specifically exclude sale or licensing to third parties.
7.2. Notwithstanding the above, all documents and information detailing the technical performance ofthis contract (including pertinent laboratory
notebooks, sketches, photographs, video tapes ofexperiments, electronic data acquisition records and other similar) shall be the property ofDRDO,
whether or not in the physical possession ofDRDO.
8. Publications : Interim technical results and the outcome of
the contract, intellectual or physical, are the property ofDRDO. Ifthe investigator intends publishing the technical outcome, he shall send a written request
to [./E/P for permission to publish along with a copy of the manuscript. Within 60 (sixty) days olthe receipt of such request, the L/UP will inform the
investigator(s) about its decision. Ifno communication is received from thoUE/P by the investigator/RSP within this period of60 (sixty) days, the
investigator / RSP shall be free to publish the material as proposed by him.
9. Publicitv relatins to this contract : This existence ofthe contracts or the status oftheir execution shall not be publicised by the RSP in the media or in
its Periodic / Annual Report except with the written consent ofL/E/P. The latter shall speciry the text relating to this contract that may be made public.
10. Communications: All communications affecting the perlormance of the contract or its terms and conditions shall be contractually valid only when
confirmed by formal communication by the signatory.
11. Compliance with law :Notwithstanding anlthing contained in the contract, the RSP shall be solely responsible for complying with all laws in force rn

India.
12. Settlement of disputes: All disputes to a CARS shall be settled mutually between the RSP and Director of L/E/P placing the CARS. Any remaining
unresolved disputes shall be referred to final binding settlement by authorities mutually decided by the Secretary, Defence Research & Development, Ministry
ofDefence, and Secretary, HRD, Government oflndia, unless otherwise provided for in

Dt.
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Research Service Qualitative Requirement GSbn) of @
"Development of process and evaluation of electron suppression coating on ffe

grids used in TWTs"
INTRODUCTION:

MTRDC is developing non-intercepting gridded electron guns for Travelling Wave Tubes (TWTs) at

various frequency bands. Non-intercepting gridded electron gun is a very important and critical sub

assembly of a TWT and used for pulsing the electron beam in a pulse TWT. The control grid, which is
a thin vane like structure with.opening of 50Yo to 80% is placed very close in front of cathode to control
the electron beam from the cathode by applying a small pulse voltage and the shadow grid is an exact

replica of the control grid and placed just above the cathode (and operate at cathode potential) matched
in orientation with the control grid. This will stop the emission of electron from the part of the cathode

shadowed by shadow grid and hence protect the control grid from electron bombardment. Typical grid
material used is molybdenum. After few 100 hours of operation of the TWT the emitting mixture
material of the cathode (responsible for electron emission from the cathode) accumulates on the shadow
grid and shadow grid starts emitting electrons. This results in higher control grid current as the

shadowing effects reduces with time and subsequently lead to catastrophic failure of the TWT. Hence
for long.life and better reliability of the TWT, the shadow grid requires electron suppression coating.
Typically a thin film of Zirconium is coated on the Molybdenum with a Tungsten as intermediate layer

to act as electron suppression coating. For better performance of the TWT, the shadow grid requires to
be coated only on the concave side and control grid on both sides.
CTIVE:

To deveiop the process of deposition of thin films of Zirconium on the Molybdenum grids with
Tungsten as intermediate layer which will withstand the high temperature (1050 degree Centigrade) in
the Ultra High Vacuum (UHV - 10-7 Torr) environment of a TWT.

SCOPE:

1 . Development of process of deposition of thin films of Zirconium on the Molybdenum grids with
Tungsten as intermediate layer.

2. High temperature (1050 degree Centigrade) withstanding capability and peel off test of the coating.
3. Coating of grids supplied by MTRDC (5 pairs) for experimental evaluation in the actual TWT

environnrcut.
DELIVERABLES:

1. Process documents - I hard copy
2. Coated grids - 5 pairs ( Molybdenum grids will be supplied by MTRDC)

RATION:

12 ('fwelve) months

DU.:h
MILESTONE WISE I'AYMENT SCHEDULES:

S1. No M estone Time Work Completion
1 In ial advance To Proiect initiation and signing of contract

2 Milestone 1 T0+6
months

Purchase of equipments/ subsystems, deposition of Tungsten and

Zirconium coating, process optimisation on samples and peel off
test and interim report

3 Milestone 2 T0+12
months

Deposition of coating on actual grids, peel off test and high temp
ilitv test in UHV environment and final reportwithstandi

ts. d.orO.V;u"n tr 'J@'d"4p\,a
Dr. M Santra, Sc-G

0lC-Gn-ITI

Bharat I(urnar, Sc-D
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