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fAwa/Subject: XII Plan (R&D Sector) Pro;ect of RRCAT viz. "R&D Activities for

High Energy Proton Linac based Spallatlon Neutron Source”
(PIC No X[I-R&D-CAT-4.08- 0400)

OFFICE MEMORANDUM

Ref. DAE OM INO 3/6)'2012/RRCATIR&D Il12874 dated 14.12. 2012

- The undersigned |s dlrected to refer to RRCAT Note No. PLSCD/2017/5CJ
dated 19.06.2017 on the captloned subject and to convey the sanction of the

F’resadent for the following:-

(a) Downward revision of cost estlmate of the Xli Plan (R&D Sector)
Project of RRCAT viz. *R&D Actlwtles for: ngh Energy Proton Linac
based Spallation Neutron Source from Rs 130 crores( Rupees one
hundred and thirty. crore only) to Rs 81.00 ( Rupees eighty one crore

. only) as per the details annexed to this Offit ce Memorandum; and

(b) - Extension of completion date of 'the p__r'oject from 31.3.2018 to

31.3.2019.
_2'-.-:. The expenditure is debitable to the follow:ng Head ‘of Account:
Major Head : | 5401 - | Capital Outlay on Atomlc Energy Research
‘Minor Head - (00206 |- |Raja Ramanna Centre for Advanced Technology
Sub-Head 1 172 _ I'R&D Activities for High Energy Proton Linac based
_ Spallation Neutron Source
Grant number |: | 4 - | Atomic Energy
for 2018-19

3. ' This issues with the approval of the Comm|ttee chaired by Secretary, DAE in
terms of DAE OM No. 7/1(13)/2014-Budget/16391 date 26.12.2014. K’/\’L
/Bﬁg'ud

@, sRady Y. Kamalakar)

I GRT-Ra TR/

Under Secretary to the Government of India
® (022) 2286 2541

Dlrector _ : _
Raja | Ramanna Centre for Advanced Technofogy, X J -

Indore 452 013
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Audit:
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1. Dy. Director, Office of Principal Director of Audit, Scientific Depariments,

Anushakti Bhavan Mumbai- 400 001

Department of Atomic Energy, Mumbai:

1. Head, CiSD
2. Dr. T: Sakuntala, Member Secretary, IWG (R&D Sector)
3, Budget & Planning Officer |

B_la Ramanna Centre for Advanced Technology (RRCAT), Indore—452 01

3:.

1. 8hii 8.C. Joshi, DS & Dlrector Proton Accelerator Group. -

2, Joint Controller [F&A]

Specialist Group

1. Convenor of the ~ Specialist Group-SG-11- ‘'Laser and Ad

Technology’

sceleratory

O
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(a7, amamf Y.Kamalakar)
| T afie-stT W/

Under Secretary to the Governmadnt of India
| (022) 3286 2541

Copy for sanction folder (Xii Plan Projects of RRCAT)




st ® Ref No.3/6/2012/RRCAT/R&D-1/

:gr»néumy

2018

Xl Plan (R&D Sector) Project of RRCAT viz. “R&D Activities for High Energy Proton

Llinac based Spallatron Neutron Source" (PIC No.XII-R&D-CAT-4.08-0400).

i)

PROJECT CO-ORDINATOR:

Shri § C Joshi,

| Details of the project cost:
- Sr Object Head Original Sanction cost | Revised cost of the
No (in lakhs) project
_ (in lakhs)
1 Salaries - 261.00 52.00
2 Domestic Travel | 44.00 18.63
Expenses
3 Foreign Travel | 55.00 0.25
Expenses _
4 Office expenses 43.00 31.19
5 Supplies & Materials_ 7283.00 3860.00
6 PP&SS ' 79.00 0.00
7 Motor Vehicle 15.00 6.00
8 Machinery & Equipment | 3220.00 . 2070.00
9 Major Works 2000.00 1061.93
TOTAL 13000.00 8100.00
I Scheduled date of completion of the_prolect
a) 'Orlglnal 31.03.2018
b) Revised: 31.03.2019
Note: i) The revised schedule of Major Milestone is given at Annex-l.

The revised schedule of Machinery & Equipment, Supplies & Materials,
Major Works are given at Annex- lL. S

DS& Director, PAG, PLSCD, RRCAT, Indore- 452 013.

b
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(aTE. ooy Y.Kamalakar)

37aY gfRa-HRa TR/

Under Secretary to the Government of India

® (022) 2286 2541
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‘ Cupnulative

Outcome of the project Physical target
(%)

Revised Milestones:

No | Quarter

. . Testing of five-cell 650 MHz SCRF c'évity

1. Jan - Mar 2018 | » Development of slit, harp and scanning ' 78
mechanism fer emittance monitor for LEBT.

s Fabrication of Horizontal Test Sta nd {HTS]

. ervostat.
2. Apr—Jun 2018 [ « Development of Faraday Cup, WFFE scanner 35
and slit & Faraday-cup for characterization

of H- lon source.

3. Jub-Sep 2018 | a Ass_emb!y and commissioning of HTS facitity 30

s Development of Low Level RF control
: : - system.
4 Oct - Dec 2018 » szri_cétion of 325 MHz Radic Frequency 95
Quad'fupofe '
. Assembiy of 325 MHz Radlo Fréqueéncy
: Quadrupole
5. | Jan~Mar 2019 | e Installatiori and commissioning of
L o ~ . [“ cteanrooms for development of SCRF

©pog

cavities




Revised schedule for Machinery and Equipments ;

(Aﬂww—ﬁ.

0,

Sr. | Name of the item Cost of the Expenditure | Delivery
No item tlll Mar-19 | period
{in Lakhs) {in Lakhs)

1. | SOFTWARE FOR PCB DESIGN WITH I 19.74 19.74 20-Jan-18
FPGA-PCB SYSTEM PLANNER

2. | CONTROLLER FOR PXle SYSTEM | 17.98 17.58 | 28-Feb-18

3. [ Langmuir Probe with two Probe Head | 17.55 17.55 | 08-May-18

4. | HYDRAULICALLY ACTUATED 13.98 13,98 10-Feb-18
DIAPHRAGM PUMP ’ (

5. | Dry Compact Multi-stage roots three ' i1.69 11.69 ‘ 23-Mar-18
phase pumps

6. | Ducts of Direct Current Filtered ! 11.23 11.23 23-Jul-27
Cathodic VacuumARC | | B

7. | PULSED FIBER LASER SYSTEM [ 9.62 962 D9-Feb-18

8. ! ROTARY SERVD DRIVE AND MOTOR SET 7.58 7.58 05-May-18
FOR 15 KW ELECTRGN BEAM ’

9, | RESIDUAL GAS ANALYSER AND 6.02 6.02 08-May-18
ACCESSORIES

10. | SIGNAL GENERATOR 4.72 472 25-Mar-18

11. | ELECTRIC OPERATED PALLET TRUCK - 4.56 4.56 “19-Feb-18

12. | DETECTOR 4,22 422 13-Apri8

13. | SUPPLY OF MEASURING INSTRUMENTS. ) 3,94 394 , 09-un-18
APPROVED MAKE MITUTOYO TESA

14. | Desktop Computers 3.67 3.67 I 01-Apr-18

15. | FABRICATION, INSTALLATION AND 2.89 2.8 14 Nov-17
COMMISSIONING OF A STRUCTURE |

16. | DESKTOP PC 2.86 2.86 04 ~Apr-18

17. { LABORATQORY TQOLS - 2.69 2.69 15-Feb-18

.18. | CONSUMABLES AND SPARE FOR XEROX 1.89 1.89 ’ 19-Jan-18
PHOTOCOPIER MACHINE WC 133

19. | DC POWER SUPPLIES 1.84 184 |19 Oct-17

20, | LCD PROJECTOR 1.52 152 | 04-Apr-18

21. { TriScroll 300 Pump Tip Seal Set 1.12 1.12 J 06-tan-18

22. | Desktop Workstation, Standard PC, 0.59 0.59 27-Feb-18
Monitor and A4 Size Laser o

23. | Misceilaneous items 377 3.77 [

24. | 6-1/8 ELA Flanged Flexible Line 35.78 " 3410 ' Ma terial recd.

25. | FOUR PORT VECTOR NETWORK 29.82 29.82 Material recd.
ANALYZERS WITH ACCESSORIES _

26. | COUNTER BALANCED STACKER 14.81 14.81 Material recd.

27. | WET SCRUBBER UNIT _ 14.80 14.80 Material recd.

28, | Turbo-Molecular Pumping Station 1439 1199 Material recd.
(TMPS) with essential acoess .

29. | LAPTOP COMPUTER WITH PRE- 11.87 Mat erial recd.
INSTALLED GPERATING SYSTEM

30. | 350 KW CHILLER UNIT 47.20 Mat erizl recd.

31. | Electrochemical Type Toxic Gas Sensor 7.06 Mat ezrial reed.

& Multi Channel Gas Monitor




2
<

Sr. | Name of the item Cost of the Expenditure | Delivery
No itern til Mar-19 | period
{in Lakhs) (in Lakhs)

32. | THREE PHASE AC CONTROLLER FOR HV 6.34 6.34 Materiat recd.
DC SUPPLY AND SPARES

33, | FOUR CHANNEL DIGITAL 6.05 5.80 Material recd.
ELECTROMETER

34, | WATER COQLER CUM PURIFIERS 5.29 529 Material recd.

35. | MASS FLOW CONTROLLER AND ITS 4,59 4.59 Material recd.
COMPATIBLE ACCESSORIES WITH_

36, | DCSERVOAMPLIFER 4.39 4.39 Material recd.

37. | Vectar Network Analyzer 19.91 3.89 Material recd.

38. | Crya Purnp with Compressor and 15.03 3.18 Material recd.
Accessories

39. [ Item No. 14, Alternate Mode! Nos 15.92 1.59 Material recd.

A40. } HYDRAULIC HAND OPERATED FLOOR 1.57 1.57 Material recd.
CRANE L

41, | Lightweight Portable inverter Based T1G 1.48 1.48 Material recd.
Welding Machine

42, ; USB AVERAGE MICROWAVE POWER 15,13 1.44 Material recd.

- SENSOR

43, | CONSUMABLES FOR TOFSIMSS 1.42 1.42 Materia} recd.

44, | High Voltage Discharge Generator with 1171 1.17 Material recd.
accassories 44

45, | 5 TON SINGLE GIRDER TYPE EQT CRANE 11.53 1.15 Material recd.

1 46. | CERVAC CTR 160 DN1EKF CDG 1000Tort 7.63 1.05 | Material reed,

47, | CENTRIFUGAL PUMP 0.80 0.80 Material recd.

48, | DESKTOP PC 6.43 0.64 Material recd.

49. | PORTABLE INSULATION TESTER 6.72 0.61 Material fecd.

50. | THERMALIMAGER | 436 0.50 [ Material recd.

51. | Tektronix/MDO4104C, MDO4AMSO 8.66 0.43. . | Materfal recd.
Mixed Signal QOscilloscopes .

52. | TEKTRONIXDPO7254C 14.40 0.19 Material recd.
53. MECHAN!ZE_D FLOOR CLEANING 1.78 .18 Material recd.
MACHINE '

337.87

Total

Revised schedule for Supplies and Materials :

COMPNENTS

Sr. 1 Name of the item Cost of the Expenditure | Delivery
No item tift Mar-19 period
_ (in Lakhs) (in Lakhs)
1. Fabrication of Horizontal Test Cryostats 344.98 344.98 06-Jul-18
{with Feadcan)
2. ASSEMBLED CABINETS FOR RF 105.20 105.20 28-Mar-18
AMPLIFIER
3, FABRICATION OF RIGID LINE 31.81 31.81 28-Dec-17

e e A e g
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ROUND BARS

Sr. | Name of the ftemn - | Cost of the Expenditure | Delivery
Ne item till Mar-19 | period
{in Lakhs) {in Lakhs)

4. ULTRA HiGH VACUUM COMPATIBLE 18.27 18.27 15-Mar-18
MULTIPIN FEED-THRCUGH

5. VIEWING PORTS AND CF FLANGES 14.35 14.35 10-May-18

8. RF WIDE BAND AMPLIFIER 1433 14,33 28-Feb-18
CCMPONENTS FOR 1 kW (2 TO 50 MHz)

7. Embedded Control and Monitoring 14.25 14.25 15-Apr-18
Software Suite with vision

8. ASSEMBLY & SUPPLY OF RF CIRCUITS 12.01 12.01 19-Apr-18

G. | RFCIRCULATOR 11.74 11.74 19-Apr-18

10. | ANSYS Finite Element Analysis Academic 11.04 11.04 22-Feb-18
Software

11. | Fabrication, Testing and Supply of 10.14 1014 28-May-18
Experimental Liquid Nitro : )

12. | RIGID COAXIAL LINE SECTIONS 9.60 9.60 15-Feb-18

13. | Single Crystal NDYAG Laser Rod 7.86 7.86 05-Oct-17

14. | WIDE BAND RF AMPLIFIER AND 7.85 7.85 a2-May-18
MAGNETIC COMPONENTS . .

15. § UPGRADATION GFANSYS HFSS FEA 6.61 6.61 17-May-18
SOFTWARE

16, | Software Development 5.76 5.76 23-Jan-18

17. | Fabrication and supply of Aluminza cone 4.92 4.92 10-Jan-18
shaped tube ' ' '

18. ; FABRICATION AND SUPPLY OF 4.67. 4.67 05-Jun-18
COMPONENTS OF STRIPLINE - BPM _ _

19. | STANDARD CON-FLAT FLANGES 4,67 4.67 06-May-18

20. | HIGH VOLTAGE NON INDUCTIVE BULK 4,50 4.50 20-Sep-17
CERAMIC RESISTORS

21. | Bursting Disks . 4.29 429 | 28-Jun-18

22, | BALL- SCREW AND ACCESSORIES 4.27 427 22-lan-18

23. | Fabrication and Supply of Titanium 3.95 3.99 28-Jan-18
Adaptor Ring for FP end ' _

24. | RF [DMOS ' 3.66 3.66 11-Jun-18

25. | Fabrication and supply of parts of strip - 3,57 3.57 30-Mar-18
line type BPM

26. | FLANGE MOUNT RESISTORS & 2.85 2.95 12-Mar-18
TERMINATION .

27. | Motorized Translation Stages 2.0 2.90 09-Apr-18

28. | Tube Fittings, Instrument Plug and Flaow 2.83 2.83 26-Feb-18
Metering Valves - _ .

29. | 2 MHz CURRENT TRANSFORMER 2.70 2,70 09-Jun-18

30. | FABRICATION OF VACUUM CHAMBER 2.47 247 23-Apr-18
WITH STAND & BLANK FLANGES

31. | HIGH POWER LOW DENSITY FOAM 2.36 2.36 18-Apr-18
COAXIAL CABLE

32. | RF SPLITTERS, DIRECTIONAL COUPLER 2.17 2.17 23-Mar-18

_ AND FILTER
33. | SUPPLY OF 553160 STAINLESS STEEL 2.07 2.07 23-Jan-18

A e e gt £ s g1 <



(Sr, Name of the item Cost of the Expenditure | Delivery
No item till Mar-18 | period
(in Lakhs} {in Lakhs)

34. | FABRICATION OF UHY COMPATIBLE 2.07 2.07 02-Mar-18
RECTANGULAR CHAMBER .

35. | Motorized Translation Stages 1.a8 188 05-lun+18

36. | HIGH THERMAL CONDUCTIVITY 1.79 179 15-Maf-18
CERAMIC CYLINDRICAL SHAPED TUBE

37. | VALVES, FILTERS, GAUGES 157 1.57 28-Jan118

38. | SYSTEM ON CHIP {SOC) BOARD ALONG 1.39 13% 15-Aprrl8

P WITH ADC-DAC ADAPTER MODULE

39, | HIGH THERMAL CONDUCTIVITY 1.27 127 01-May-18
CERAMIC CYLINDRICAL SHAPED TUBE

40, | HV.LDHMW POLYETHYLENE DIELECTRIC 1.13 1.13 01-Jul-18
SHIELDED CABLES

A41. | FABRICATION AND SUPPLY OF 1.11 111 01-May-18
COMPONENTS OF EQUATOR WELDING :
FIX

42. | 1000 uF Electrolytic Capacitors 1.01 101 01i-Aprrl8

43, | PASSIVE COMPON ENTS AND ICs Q.67 067 08-Mar-18

A4, 1 SET OF TUBING TOOLS 0.64 0.64 24-Fely18

45. TRIMMER CAPACITORS 0.41 041 21-Febri8

46, | Miscellaneous items 6.64 6.64

A7. | THREE - DIMENSIONAL 18.97 18.97 Materinal recd.
ELECTROMAGNETIC SOFTWARE SUIT

48. | PX| EXPRESS 8 SLOT 31 CHASSIS WITH 17.53 17.53 Material recd.
CONTROLLER AND CARDS

4%, | HIGH VOLTAGE FLOATING DC POWER 16.37 16.37 Materinl recd.
SUPPLY

5(. | SUFPPLY, ELECTION, COMMISSIONING ©15.00 15.00 Materia! recd.
AND TESTING OF COMPRESSED o '

51, + ALUMINIUM ALLOY 7075 RECTANGULAR 14.96 14.96 Mater‘at recd.
PLATE o 1

52. | ALUMINUM PLATE FIN HEAT 79.58 13.95 Materiel recd.
EXCHANGER : T

53, | Base Band Transceiver 13.88 13.88 Materfhl recd.

54, | FABRICATION OF RF COMPONENTS 12.37 12.37 Materil recd.

55. | Altair Hyperworks Finite Element 11.80 11.80 Materil recd.
Analysis Software Academic

56. | SIMUFACT WELDING UNIVERSITY 9.91 9.91 Materigl recd.
BUNDLE SOFTWARE

57. 1 REAL-TIME CONTRILLER WITH 9.57 §.57 Materlgl recd.
RECONFIGURABLE FPGA | |

58. | PTC CREC UNIVERSITY £LUS ACADEMIC 9,76 8.26 Materibl recd.
LAB PACK SOFTWARE |

55, | TUNGSTEN CATHODE,CATHCDE 7.21 7.21 Materipl recd.
WINDOW WITH O-RING, LENS FOR

| coume

60. | Supply, Instaliation, Testing of 6.64 6.64 Materip) recd.
Compeessed Alr Pipe Line netwark

61. { PTEE INSULATEDMULMULTI CORE 6.34 .34 Materigl recd.
SHIELDED CABLE HAVING MULTIPLE




SYSTEM

5r. | Name of the item Cost of the Expenditure | Delivery
No item tiff Mar-19 | period
{in Lakhs) {in Lakhs)
62, | Beam Profiler System Compatible with ' 5.98 598 Material recd,
Gig E Interfacing
63. | ALUMINIUM ALLOY STRUTS WITH 4.30 430 Material recd.
ACCESSORIES
64. | RESISTIVE ELEMENT FOR RF LOAD 3.72 3.72 Material recd,
65. | FABRICATION AND SUPPLY OF C-TURNER 3.60 3.60 Material recd.
ASSEMBLY _
66. | Tool Pre-Setter (Tool measuring 25.16 3.55 Material recd.
machine}
67. | SSTANKS & iTS COMPONENTS ~ 321 321 Material fecd.
68. | FABRICATION & SUPPLY OF TITANIUM 14.93 3.00 Material recd.
BELLOWS FOR HB 650 MHZ CAVI ' .
6S. | HIGH PURITY WATER TREATMENT PLANT 31.78 296 | Material recd..
70. | High RRR Niobium (RRR300) material 2.41 $2.73 Material recd.
71. | Programmable Regulated LV DG Power 11.58 209 Material recd.
Supplies _ _
72. | Computer Chairs 1.96 1.96 Material recd.
73. | PXI EXPRESS 18 SLOT 3U CHASSIS WITH 19.52 1.95 Material recd. .
CONTROLLER & CARDS _
74. | PXI COMPLIANT FEGA & DATA 19.51 1.95 Material recd.
ACQUISITION CARDS L _
75. | SPARE HARDWARE FOR 15 KW 19.46 1.95 Material recd.
ELECTRON BEAM WELDING MACHINE - N _
76. | DCPOWER SUPPLIES 180 1.90 ‘Materiaf recd,
'77. { LAB MATERIAL HANDL#NG EQUIPMENT 1.42 1:42 - Material recd.
78. { -4kVDC, 125 WATTS H V POWER SUPPLY 1.06 S 1.06 | Material recd.
MODYLE {HVPS) _
79. | ACRYLICS - CELL CAVITY 1.04 1.04 | Materiaf recd.
80. | RIDGED WAVEGUIDE WR-284 0.97 087 Material recd.
81. | INSULATING OIL BREAKDOWN VOLTAGE 0.85 0.85 Material recd.
TESTER ) _
82, ) CARTRIDGE 0.81 0:81 -Material recd.
83. | CONTROLLER BOARD INTEGRATED 0.77 0.77 Matertal recd.
CIRCUITS (IC} , .-
84. | AUTOCAD MECHANICAL SOFTWARE 520 0.75 Material recd.
85. | €F361 AHP 508 A CYAN LASERIET 0.74 0.74 Matertal recd.
TONER CARTRIDGE
86. | AUTOCAD LT COMMERCIAL SOFTWARE 4.68 0.64 Material recd.
87. ! PRINTER CARTRIDGES Q.61 0.61 Material recd.
88. | ACIDS AND CHEMICALS -0.58 0.58 | Material recd.
89. | TONER CARTRIDGE FOR XEROX WORK 0.52 0.52 Material recd.
CENTRE
90. | PROGRAMMABLE DC POWER SUPPLIES 3.46 0.52 ‘Material recd.
91. | YZ TRANSLATION STAGES 0.47 . 0.47 Material recd.
92, | Burst Disk-Positive Pressure Ralief 3.19 0.37 Material recd.
93. | SAFETY RELIEF VALVES 5.58 0.37 ‘Material recd.
94, | RECIRCULATING WATER COOLING 3.57 0.36 Material recd.

T e e o
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Sr. | Name of the item Cost of the Expenditure | Dellvery
Ne item til Mar-19 | period
(in Lakhs) (in Lakhs)
55, | Titanium Tube ‘0.35 035 - Mahpr_ial recd.
96. | SPARES FOR HELIUM GAS RECOVERY 12.98 0.33 Material recd.
COMPRESSOR
97. | DC Power Supply 2.78 0.27 Matgelal recd.
98. | corona RESISTANT KAPTON FILM 2.69 027 Material recd.
99. | niobjum-titanium material In forged disk 14.54 0.22 Material recd.
form '
100. | RF CONNECTORS & ADAPTORS 215 0.21 Matrial recd.
101.| CONTROLLER BOARD INTEGRATED 0.16 0.16 | Matgrial recd.
CIRCUITS {IC)
~ Total . 945.64
Revised schedule for Major Works :
Name of the item Cost of the Expenditure | Delivety
item Tili Mar-19 | period
(i Lakhs) {in Lakhs)
Electrification of Cavity testing facility 20.29 20.29 | 30-July18
extension at RRCAT, indore, [MW) ' : '
[ " Total 2028 20.29
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Government of India
Department of Atomic Energy

R&D-| Section
Anushakti Bhavan,
C.S.M. Marg,
Mumbai- 400 001.
7= (022) 2286 2762
e-mail - rd1@dae.gov.in
No.3/8/2012/RRCAT/R&D-I/ |2 Fl o December |2, 2012
QFFICE MEMORANDUM

Subject: XII Plan (R&D Sector) Project of RRCAT viz. “Enhancement of
Indus Synchrotron user facility” (PIC No.XII-R&D-CAT-5.06-0100).

e e S . o i T S
————t—

The undersigned is directed to refer to RRCAT Note
No.RRCAT/PCC/MS0O/2012/231 dated 11.7.2012 and subsequent e-mails on the
captioned subject and to convey the sanction of the President to an expenditure not
exceeding Rs.117.00 crore (Rupees one hundred and seventeen crore only) with Foreign
Exchange (FE) component of Rs.79.00 crore (Rupees seventy nine crore only) on the
Xl Plan (R&D Sector) Project of Raja Ramanna Centre for Advanced Technology
(RRCAT), Indore titled *Enhancement of Indus Synchrotron user facility” as per the
details annexed to this Office Memorandum.

2. The expenditure is debitable to :

Major Head 1 | 5401 - | Capital Outiay on Atomic Energy Research
Minor Head .. 100206 |- | Raja Ramanna Centre for Advanced Technology
Sub-Head N 81 - | Enhancement of indus Synchrotron‘User Facility
Grant number |: {4 - | Atomic Energy g
for 2012-13 3

3} This issues with the approval of Atomic Energy Commission.

Y
\\(\3\”\‘p
(Smt. Sarcpa Gopal)
Under Secretary to the Government of India
#* (022) 2282 5303 / 2541
Director,
Raja Ramanna Centre for Advanced Technology,
Indore — 452 013.




No.3/8/2012/RRCAT/R&D-I/ ) 2340 December /2. ,2012.

19 Dy. Director, Office of Principal Director of Audit, Scientific Departments,
Anushakti Bhavan, Mumbai- 400 001.

Department of Atomic Energy. Mumbai:

Head, MSG

Dr. T. Sakuntala, Member Secretary, IWG (R&D Sector)
Officer on Special Duty (Budget)

Officer on Special Duty (R&D-11)

5y . B

Raja Ramanna Centre for Advanced Technology (RRCAT), Indore-452 013:.

1. Dr. S.K. Deb, SO/H, 1SUD and Plan Project Co-ordinator

/ Dr.(Smt.) M.S. Oak, SO/G & Head, Planning and Co-ordination Cell — with a
request to ensure necessary compliance to the instructions contained in the office
order No. 03/2011/2887 dated 16.3.2011 issued by Secretary, DAE and sent to all

Head of Units regarding monitoring progress of Plan Projects of DAE.

3. Joint Controller [F&A]

Specialist Group
1. Convenor of the Specialist Group-SG-11- ‘Laser and Acceleratory Technology’

\v\'l"\v

(Smt. S B opal)
Under Secretary to the Government of India
7% (022) 2282 5303 / 2541

!

Copy for sanction folder (XII Plan Proiects of RRCAT)




Labo o

131:
DAE OM No.3!8/2012!RRCATIR&D-II )’2..'-}-(.['0 December / 2.,2012.

XIl Plan (R&D Sector) Project of RRCAT viz. “Enhancement of Indus Synchrotron user
facility” (PIC No.X|I-R&D-CAT-5.06-0100).

8 Details of the project cost:
(Rs. in crore)

Sr.No Object Head Estimated cost (FE component)
X1l Plan XIli Plan Total
1 Machinery & Equipment B4.73 1.40 86.13
' ’ (72.76)
. . 23.84 1.64 25.48
2 Supplies & Materials (6.24
3 Major Works
a) Civil Works 1.00 0.00 1.00
4 Salaries 2.19 0.88] - 3.056
5 Domestic Travel 0.35 0.05 0.40
6 Foreign Travel 0.31 0.04 0.35
7, Office Expenses 0.25 0.01 0.26
8 Motor Vehicle 0.33 0.00 0.33
. 147.00
TOTAL : 113.00 4.00 (79.00
H Manpower:
Si. No. Post No. of Post o,
1 . | Scientific 05 g
2. | Technical 19 \
3. - | Auxilary 03 :
4. Administrative 02
Total: 29
ote: 1. Separate sanction of the Department is required for creation of the above
posts.

2. Proposal for creation of posts shall be sent to DAE within three months of
the sanction.

. Scheduled date of completion of the project : March 2018.

Note: The schedule of Major Milestores, Machinery & Equipment, Supplies &
Materials and Major work are given at Annexure — |, Annexure-ll and
Annexure-lil respectively.

IV. PROJECT COORDINATOR: i

R ] Y ——————

Dr. S.K. Deb, SO/, 1SUD, RRCAT, Indore — 452 013.

\'P
'Jf
2R
(Smt. Sardja Gopal)
Under Secretary to the Government of India



ANNEXURE-I

DAE OM No.3/8/2012/RRCAT/R&D-V/ December , 2012.

Xl Plan {R&D Sector) Project of RRCAT viz. “Enhancement of Indus Synchrotron user
facility” (P1C No.X1i-R&D-CAT-5.06-0100).

Major Milestones

No. Year& Major Milestones Falling in the Quarter Financial
Quarter Target
i{(Rs in Cr)
1 2012-13/ Q1 Nil
{Apr-Jun 2012}
2 2012-13/Q2 Nil
{Jul-Sep 2012)
3 2012-13/Q3 _ » Optical design and Ray Tracing of the
(Oct-Dec beamline for engineering applications
2012) « Renew of the license of ADF software 8.00

« instaliation of Si(111) crystal pair in the
ADXRD beamline

4. 2012-13/Q4 .+ Optical design and Ray Tracing of the ARPES
(Jan-Mar beamline
2013) |

| o Procurement of sputter ion pumps with power
. supplies for new frontends

5. 2013-14/Q1 o Procurement of Titanium sublimation pump
_ (Apr-dun 2013) i, with power supplies
6. 2013-14/Q2 |\e Procurement of UHV valves, sgutters and :
(Jul-Sep 2013) | . other UHV components for FE P
7 2013-14/Q3 + Setup of material synthesis facilities (Bulk and |+
(Oct-Dec thin films),
2013) o Procurement of AFM system 30.00

« Fabrication of refractive X-ray lens and their
testing on Indus-2

8. 2013-14/Q4 « Installation of two bending magnet front-ends

(Jan-Mar « Installation and Commissioning of
2014) reflectometer for Soft X-Ray reflectivity
beamline
9. 2014-15/ Q1 « Instaliation of the laser scanning microscope
(Apr-Jun 2014) | « Optical design and Ray Tracing of the XMCD
beamline
10. 2014-15/ Q2 e Setup of facilities for the single crystal 35.00

——

(Jul-Sep 2014} diffraction at the ADXRD beamline
« Installation of the powder XRD system
« Procurement of the mirrors for the ARPES

beamline




Installation of EDS & Low temperature holder
on existing TEM

2%
1. 12014-15/Q3 | « Procurement of the high field, low temperature
(Oct-Dec setup for electrical and magnetic properties
2014) measurements
+ Development of ferroelectric and magnetic thin
film characterization Lab
» Procurement of experimental station and other
vacuum chambers, mirror systems, detectors
etc. for engineering applications beamline
12. | 2014-15/Q4 Installation of two planer undulator front-ends
| (Jan-Mar e Procurement of ARPES Experimental station
| 2015) for the ARPES beamline
' » Installation of Laser pattern generator and
double side mask aligner
» Procurement of the double crystal
monochromator mirror mounts and mirrors for
the beamliine for engineering applications
13. 2015-16 / Q1 ¢ Procurement of other vacuum chambers
(Apr-Jun 2015) | irror mounting stages etc.for the ARPES
' beamline
e Procurement of the monochromator for the
ARPES beamline
14. | 2015-16/Q2 | o {pstallation of front-end for the wavelength
(Jul-Sep 2015) shifter
« Validation and commissioning of white light
interferometer and confocal profilometer
» [nstallation and commissioning of Long Trace
Profiler 24.00
15. | 2015-16/Q3 | o Design and procurement of detector setup for |
(Oct-Dec soft X-Ray beamline |
2015) » Commissioning of the double multilayer
monochromator
16. 2015-16/Q4 | , Mechanical assembly of the ARPES
(Jan-Mar beamline, experimental station installation and |
2016) alignment and the installation of the hutches
» Fabrication of photomask of critical dimension
~ Bum
¢ Performance testing of masks on Indus-2 X-
ray Lithography Beamline
17. 2016-17/Q1 e Procurement of the monochromator for the ,
| (Apr-Jun 2016) | XMCD beamline 16.00

L




18. | 2016-17/Q2 |« Setup of the Raman measurement system
(Jul-Sep 2016) | « Up gradation of e-beam and lon beam
deposition system

19. 2g1t6-D17 Q3 » Mechanical assembly of the beamline,
gogé S experimental station installation and alignment
) and the installation of the hutches for the
beamline for engineering applications
* Installation of order sorter for soft X-Ray
beamline
20. 2J016'17 Q4 « Installation of one undulator front-end
:(2 Oe;r;-Mar » Fabrication of diffractive x-ray optics structures
) using direct write techniques and DRIE system
 Upgradation of the XRF microprobe beamline
with focusing mirror optics and detectors
» Procurement of focusing mirrors for XMCD
beamiine
21 2017-18/Q1 » Test experiments on the beamline for
(Apr-Jun 2017) engineering applications
22 2017-18/ Q2 » Assembly of the XMCD beamline components
(Jul-Sep 2017) and the installation of hutch 4.00
23 2017-18/Q3 * Mechanical assembly of the XMCD,
S)?\ft_;Pec experimental station installation and alignment
24 2017-18/Q4 7 : .
(Jan-Mar » Test experiments on XMCD beamline ]
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08/27/2013 15 07 #5638 P Q037006

Government of India
Deparntment of Atomic Energy ca
R&D-1 Section

Anushakti Bhayan,
C.6.M. Marg,

Mumbai- 400 001.

™ (022) 2286 2762
g-mail - rd1@dae.gov.in

No.3/2/2013/RRCAT/R&D-IS(DS June 27,2013

OFFICE MEMORANDUM

- Subject Xl Plan (R&D Sector) project of RRCAT ‘“Infra-red Free Electron
Laser Based Beam LInes and their Applications in Materials
Research” {(PIC No.XII-R&D-CAT-4.08-0200)

i

The = undersigned is direcled to refer to RRCAT  Note
No.RRCAT/IPCC/MSO/2012/XI1-Plan/480 dated 5.12.2012 and subsequent e-mail
dated 18.4.2013 on the captioned subject and to convey the sanclion of the
President fo” an expenditure not exceeding T 45 crore (Rupees forty five crore
only) with  Foreign Exchange (FE) component of T 31.4C crore {Rupees thirty one
crare forty lakh only) on the XiI Plan (R&D Sector) project of Raja Ramanna Centre for
Advanced Technology (RRCAT), Indore titled “Infra-red Free Electron Laser Based
Beam Lines and their Applications in Materials Research” as per the details annexed
to this Office Memorandum.

2. The expenditure is debitable to:

Major Head ;| 5401 - { Capital Outlay on Atomic Energy Research
Minor Head » 100208 | - | Raja Ramanna Centra for Advanced Technology
Sub-Head : | B5 - | Infra-red Free Electron L.aser Based Beam Lines
and their Applications In Materials Research
Grant number |: | 4 - | Atomic Energy
for 2013-14
< This issues with the approval of Member for Finance, AEC as conveyed vide

Note No. JS(F)/RRCAT//20/53 dated 21.6.2013. '
i |

|
4 f\\u\o\f\b

(SardjexGopal)
Under Secretary to the Government of India
# (022) 2282 5303
Director,
Raja Ramanna Centre for Advanced Technology,
Indore — 452 013.
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No.3/2/2013/RRCAT/R&D-I/ 81 0F June 27 ,2013.
Copy :
Audit:

1. Dy. Director, Office of Principal Director of Audit, Scientific Departments,
Anushakti Bhavan, Mumbai- 400 001.

Einance :
1. Director {Finance).

Department of Atomic Enerqy, Mumbai:

1. Head, MSG

2. Dr. T. Sakuntala, Member Secretary, IWG (R&D Sector)
3. Officer on Special Duty (Budgst)

4, Under Secretary (R&D-II)

Raja Ramanna Centre for Advanced Technology {RRCAT), Indore-452 013:.

1. Dr. SB. Roy, SO/H & Head, Materials & Advanced Accelerator Sciences
Division and Plan Project Co-ordinator

\_2/ Dr.(Smt.) M.S. Oak, SO/G & Head, Planning and Co-ordination Cell — with a

requast to ensure necessary compliance to the instructions contained in the

Office Order No. 03/2011/2887 dated 18.3.2011 issued by Secretary, DAE
regarding monitoring progress of Plan Projects of DAE.

3. Joint Controller [F&A]
Specizllst Group

1. Convenor of the Specialist Group-SG-11 - ‘Laser & Accelerator Technology'.

b
=
(Safa ’\Jpal)
Under Secretary ta the Government of India

& (022) 2282 5303

Co netion folder (Xil Plan Projecis of RRCAT
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June 27,2013

Xlt Plan (R&D Sector) Project of RRCAT “Infra-red Free Electron Laser Based
Bleam Lines and their Applications in Materials Research” (PIC No.Xil-R&D-CAT-

4.08-0200)
1. Detalls of the project cost :
[ { in Crore}
Sr. No Object Head Estimated cost
Xt Plan | Xill Plan Total
11.56 12.55 24.11
1. {Machinery & Equipment (22.30)
" 3.01 3.63 1264
2.  |Supplies & Materials (8.10)
3. |Major Works
(a) Civil works 4.08 1.74 5.82
(b) Electrical works 0.50 0.74 1.24
(c) Mechanical works 0.48 0.00 0.48
4, |Domestic Travel 0.24 0.04 0.28
5 |Foreign Travel 0.26 0.08 0.34
6 {Office Expenses 0.08 0.01 0.09
28.21 18.79 45.00
Total (31.40)
Il Scheduled date of compietion of the project : 31% March 2018.
Note :

Hl.

The schedule of Major Milestones, Machinery & Equipment, Supplies &

Materials and Major works ars given at Annexd and Annex-ll
respectively,

PROJECT COORDINATGR:

Dr. 8.8, Roy, SO/H & Head, Materials & Advanced Accelerator Sciences
Division and Plan project Co-ordinator

o\
A

(Saroja Gopal)
Under Secretary to the Government of India
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Fam

Annex—T
Major Milestones
No. | Year& Quarter Major Milestones Falling in the Quarter Financial Target
(Rs In Cr)
2012-13 7 Q1 Finalization of specifications and ralsing indents for the
1 Apr-Jun 2012 magneto-optical cryostats for FEL and laboratory based
{Apr-Jun 2012) THz spectroscopy.
2012-43/Q Finglization of specifications and raising indents for
2, ] |1 s; 20 13 optical tables for the FEL and |aboratory based sel-up
(Jul-Sep 2012) for THz Spectroscopy. o
3 2012-13/Q3 Finalization of specifications and raising indents for
' (Oet-Dec 2012) non-magnetic X-ray diffractometer.
4 2012-137Q4 Finalization of specifications for kiystron pulse
' {Jan-Mar 2013) rmodulator.
2013-14/ Q1 i i - (.
5 (Apr-Jun 2013) Design of high power RF system for IR-FEL
6 201314 /1Q2 Fimalization of specifications and raising indents for
' (Jui-Sep 2013) high power microwave line components.
Finalization of specifications and raising indent for
7 2013-14 7/ Q3 magnet-cryostat system for XRD studias at low 4.46
: (Oct-Dac 2013) ternperatures (5 K — 300 K) and In high magnetic fields
{up to 60 kOe),
Testing of electron beam diagnostic systems on
| s 201::;‘14 é 311: experimental beamiine
(an-Mar 2014) Raising indent for klystron pulse modulator.
g 2014-15 / Q1 Finalization of specifications and raising inderit for the
' {Apr-Jun 2014) cryostat for Ultrasonic Resonanca Spectroscopy.
10 2014-157/Q2
(Jul-Sep 2014)
014-15/ Q3 Finatization of specifications and raising mdent for the 554
1 g ; D éo femtosecond laser and spectromalar for iaboratory
(Oct-Oee 2014) based THz spectroscopy.
12 2014-151Q4 Finalization of specifications and raiging indent for
{Jan-Mar 2015) thermianic elactron gun,
13 2045-16 / Qi1 installation and commissioning of kiystron pulse
| {(Apr-Jun 2015) modulatar.
015-16 f Q2 Instaliation and commissioning of the magneta-optical
14. 3 8-1 015 cryostats for FEL and laboratory based THz
(Jul-Sep 2016) Speciroscopy.
15 2015-18 1 Q3 Installation and commissioning of high power 6.01
© | (Oct-Dec 2015) micrawave line.
15-18 Einalization of specifications and raising indent for the
16 20 I\;l / (?1‘:5 spactrometer and other equipments for FEL based THz
(Jan-Mar 2016) spectroscopy.
7 2016-17 /1 Q1 Designing of the probes and samplé fixtures required
! (Apr-Jun 2016} for Ultrasonic Rasanance Spectroscopy.
8 2018-17 /7 Q2 Initiation of the process toward the commissioning of 102
i {Jul-Sep 2018) IRFEL beam lines for muitiple users.
P 2016-17/Q3 |+ Instaliation and commissioning of the cryostat for
| (Oct-Dec 2016y |  Uirasenic Resonance Spectroscopy.

@ '\\"L\W
N
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Development of infrastructure Inc uding users' building
1 :: ! 2016-17 / D4 for IR FEL-basad expanmeant users.
y {Jan-Mar 2017) Instaliation and commissioning af the non-magnetic X-
ray diffractometer.
ILFRe e e e etk nitane U 0 ie s 1 EERPTTIETT T e )
2017-18/Q1 up for XRD studies at low temperatures (& K =300 K)
21| (Apr-Jun 2017) and in high magnetic figlds (up te 50 kOe)
Commissioning of IRFEL beam fines for users.
a2 2017-18/Q2 Establishment of the experimental set-up for Ulirasanic
e (Jul-Sep 2017) Resonance Spectrascopy. 11.00
2017-43/Q3 installation and commissioning of the Spectrometer and
23 o D- 2017 ferntosecond Laser for the Laboratory based set-up for
(Oct-Dec 2017) THz Spestroscopy .
24 2017-18/Q4 Installation and commissioning of thermionic electron
* | (Jan-Mar 2018) qun for IR-FEL upgrade
An18 10I01 Establishment of Laboratory basad set-up for THz
23, Breul ... ,. 1tiupzesivaans fanm & tn NN W and in
. (Apr-dun2018) | fiajds up to 70 kOe.
%6 2018-19/Q2
: (Jul-Sep 2018)
37 2018-18/Q3 Gommissioning of IR-FEL at higher averaga powers L
© | (Oct-Dec 2018)
8.1 Establishment of FEL based set-up for IR-THz
78, 2018-18/Q4 Spectrascopy at temperatures from 5o 300 K and In
{(-Jan-Mar 2019) magnetic fields up to 70 kOe,

v
4’%&' W
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Government of India
Department of Atomic Energy
R&D-I Section
Anushakti Bhavan,
C.S.M. Marg,
Mumbai- 400 001.
7= (022) 2286 2762
e-mail — rd1@dae.gov.in

No.3/7/2012/RRCAT/R&D-I/ , 32029 December }F, 2012
OFFICE MEMORANDUM

Subject: XIl Plan (R&D Sector) Project of RRCAT viz. “High Power Lasers
and laser-plasma interaction in high density and ultra-high intensity
regimes” (P!C No XlI-R&D-CAT-4.08-0200).

The undersigned is directed to” refer to RRCAT Note
No.RRCAT/PCC/MS0/2012/231 dated 11.7.2012 and subsequent e-mails on the
captioned subject and to convey the sangtion of the President to an expenditure not
exceeding Rs.94.00 crore (Rupees Ninety four crore only) with Foreign Exchange (FE)
component of Rs.69.89 crore (Rupees sixty nine crore eighty nine lakhs only) on the XII
Plan (R&D Sector) Project of Raja Ramanna Centre for Advanced Technology (RRCAT),
Indore titled “High Power Lasers and laser-plasma interaction in high density and ultra-
high intensity regimes” as per the details annexed to this Office Memorandum.

2. The expenditure is debitable to :

Major Head : | 5401 - | Capital Outlay on Atomic Energy Research
Minor Head : | 00206 |- | Raja Ramanna Centre for Advanced Technology G
Sub-Head : | 68 - | High Power Lasers and Laser-Plasma Interaction in
High Density and Uitra High intensity Reglmes
Grant number |[: | 4 - | Atomic Energy
[ for 2012-13

3. This issues with the approval of Atomic Energy Commission.

\}f’
(Smt. @@1};};

Under Secretary to the Government of India
7 (022) 2282 5303 / 2541

Director,
Raja Ramanna Centre for Advanced Technology,
Indore — 452 013.




No.3/7/2012/RRCAT/R&D-V/ | 30?_'-‘1 December /2., 2012,

Copy :
udit:

——

P

|

1. Dy. Director, Office of Principal Director of Audit, Scientific Departments,
Anushakti Bhavan, Mumbai- 400 001.

Department of Atomic Energy, Mumbai:

Head, MSG

Dr. T. Sakuntala, Member Secretary, IWG (R&D Sector)
Officer on Special Duty (Budget)

Officer on Special Duty(R&D-If) -

Pl 0 S N

Raja Ramanna Centre for Advanced Technology (RRCAT), Indore-452 013:.

1. Dr. Prasad A. Naik, SO/H & Head, LPD and Plan Project Co-ordinator
V2. Dr.(Smt.) M.S. Oak, SO/G & Head, Planning and Co-ordination Cell — with a
request to ensure necessary compliance to the instructions contained in the office

order No. 03/2011/2887 dated 16.3.2011 issued by Secretary, DAE and sent to all
Head of Units regarding monitoring progress of Plan Projects of DAE.

3. Joint Controller [F&A]

Specialist Group
1. Convenor of the Specialist Group-SG-11- 'Laser and Acceleratory Technology’

: ap\*)/
(Smt.@g&ﬂ)

Under Secretary to the Government of India
%% (022) 2282 5303 / 2541

Copy for sanction folder (XIl Plan Projects of RRCAT)
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DAE OM No.3/7/2012/RRCAT/R&D-Y/ | 30 29[ December / 7-, 2012

XIl Plan Project of RRCAT viz. “High Power Lasers and laser-plasma interaction in high
density and ultra-high intensity regimes” (PIC No.X|!-R&D-CAT-4.09-0200).

L Details of the project cost :
(Rs. in crore)

Sr.No Object Head Estimated cost (FE component)
Xll Plan Xl Plan Total
» - 64.61 . 65.91-
1 Machinery & Equipment 1.30 (54.89) .
- , 13.77 5.13 18.90
2 |Supplies & Materials _ (15.00)
3 |Major Works
{ a) Civil Works 5.80] 0.00 5.80
' b) Electrical & ACVE 1.20| 0.00 1.20
4 |salaries 1.13] 0.43 1.56
5 |Domestic Travel 0:19] 0.06 0.25
6 |Foreign Travel 0.12 0.04 0.16
7 |Office Expenses 0.11 0.04 0.15
8 |Motor Vehicle 0.07 0.00 0.07
- 87.00} 7.00] 94.00
TOTAL : (69.89)
[} Manpower:

Posts Total No. of posts Pay Band and Grade Pay
Scientific Officer/C 4 15600-39100 with Grade Pay Rs.5400/-
Scientific Assistant/B 6 9300-34800 with Grade Pay Rs.4200/- | _-
Technician/B 1 | 5200-20200 with Grade Pay Rs.2000/- |
Attendants'A’ 3 5200-20200 with Grade pay Rs.1800/-

L _OC 1 5200 — 20200 with Grade pay Rs.2400/-

! TOTAL 15

Note: 1. Separate sanction of the Department is required for creation of the above
posts.

2. Proposal for creation of posts shall be sent to DAE within three months of -
the sanction.

. Scheduled date of completion of the project : March 2018.

Note: The schedule of Major Milestones, Machinery & Equipment, Supplies &
Materials and Major work are given at Annexure — |, Annexure-ll, Annexure-

Il and Annexure-IV respectively.

IV. PROJECT COORDINATOR:
Dr. Prasad A. Naik, SO/H & Head, LPD, RRCAT, Indore — 452 013.

’ v\
a
(Saroj éopal)
Under Secretary to the Government of India



DAE OM No.3/7/2012/RRCAT/R&D-I/

December

ANNEXURE-|

, 2012

X1l Plan Project of RRCAT viz. “High Power Lasers and laser-plasma interaction in high
density and uItra-higE intensity regimes” (PIC No.Xil-R&D-CAT-4.09-0200).

Maijor Milestones

Financial Target

No. Year & Quartoer Major Milestones Faliing in tha Quarter (Rs in Cr)
1. ?ﬁ;rz_:lalzg;‘z) » Collecting details about PW laser
2012-13 / Q2 e TSt -
2. (Jul-Sep 2012) s Finalization of the building plan
3. (zooltz-.[;:ciz%ﬁ 2) « Design and fabrication of involute reflectors 3.00
« Technology for anti reflection coating of laser rods
2012-13/ Q4 and disks of various sizes

(Jan-Mar 2013)

Design of compact high power multi-pass amplifier
Design of mechanical housing of PEPC

5 201314/ Q1 » Time resolved x-ray;diffraction based shock studies
. {Apr-Jun 2013) Mechanical design é»f 2x2 array amplifiers
e Setting up of 10 kHz regenerative amplifier,
6 2013-14/4Q2 preamplifier and compressor
; {Jul-Sep 2013) e Use of involute reflectors in rod ampiifier and its
characterization
12.00
« Fabrication and testing of High resolution electron
7 2013-14/Q3 beam energy spectrograph
) (Oct-Dec 2013) ¢ Procurement of diode bars and other accessories for
high rep rate amplifiers
8 2013-147Q4 ¢ Design of high rep rate OPA
. (Jan-Mar 2014) » Fabrication of PEPC
9. (22;:::]115;1’2%: 4) » Upgradation of computer simulation lab
:0 2014-15/Q2 = Fabrication of 2x2 array amplifier prototype
: (Jul-Sep 2014) s Fabrication of the multi-pass amplifier
« Offline studies on rep-rate optical parametric amplifier
11, %3::'3 esclz%:: 4) to achieve stahility of output 18.00
» Setting up a particle-in-cell code for simulations
» Construction of laboratory building with clean rocom
and radiation shielding
12. 2‘?14]\}5 / .';:(1115 e Fabrication and testing of vacuum compressor
(Jan-Mar 2015) chamber for the PW laser
¢ Anti reflection coating of indigenous rods
e Testing and characterization of the  multi-pass
13. (22351”?‘ IZ%: 5) amplifier
« Fabrication of the high rep rate amplifier prototype
14 2015-16 / Q2 o Testing and characterization of the high rep rate 43.00
: {Jul-Sep 2015) amplifier
15 2015-16/ Q3 » increasing the high rep rate of the OPA part of the

(Oct-Dec 2015)

50 TW laser




installation of the front end of the 1 PW laser system
u » Setting up of PW laser beam delivery system for all
18. ?chns- I\]Ig rlz%‘:s) the plasma chambers
« Testing of indigenously developed Nd:glass rods (off-
line)}
¢ Installation of the amplifiers of the PW laser system .
17 2016-17 / Q1 » Testing and characterization of PEPC
i {Apr-Jun 2016) » Development of diagnostics of short pulse laser
o Fabrication and testing of VISAR system
: e Studies on ultra- short high intensity laser guiding in
| 7 capillary plasmas and self guiding
18. 1 (2.?1115527 12((';)12 6) e Sefting up of attosecond pulse measurement
P diagnostics
« Laser driven neutron generation studies
{ « Studies on Betatron radiation, Smith Purcell, and THz 11.00
: radiation using electron beam
19 2016-17 /1 Q3 s Studies on attosecond pulse generation, few cycle
: | {Oct-Dec 2016) pulse generation
s Studies of x-ray generation from capillary discharge
! plasma
f » Laser based electron acceleration studies
» Studies on proton acceleration and high energy ion
20. ] (2‘?;: I\}IZriz%:n generation from thin foils
e Studies on laser driven (y,n) and photo fission in
plasmas
e Studies on MG magnetic field by interferometry /
21 2017-18 /7 Q1 chirped puise probe
; {(Apr-Jun 2016} s Studies on transient collisional excitation and
recombination laser scheme.
s Studies on hard x-ray source based on inverse
29 2017187 Q2 Compton scattering of the laser from high energy
: (Jul-Sep 2018) electron beam
+ Initial studies on isochoric heating
+ Replacement of rods in Arm A with indigenous rods 7.00
23 2017-18 7 Q3 and gain characterization
: (Oct-Dec 20186) » Generation of intense shocks for equation of state
studies with Am A
« Study on intense black body emission from hohlraum
2017-18 1 Q4 cavities of gold and mix-Z targets using Arm A
24, Jan-Mar 2017) + Use of the Arm B for carrying out neutron generation
¢ and other studies
» Experiments with the 1 PW laser beam




gL-Bny viL-Aep S100) 2IEMYOS
— 4 0 0 o s¢ 0 0} g1-Aey 0} Zi-unp s€ Jayndiuod pue $apod uolenuig L1
“ayyduressd
saA | © 0 o | oo | ort | o pi-10y gy-Bny 0st .“mmﬂm_hu_mm_ﬂ_w_mmw 2o 01 | @
St #L-Anp
SAA 0 0 0 1A 214 0 -08Q 0} 1-1dy o1 m_m uer 0s (dIS % dWL) sdwnd wnnoea Yy | 51
ol FiI-ony 510}09)9p
59
A | 0| O 0 0z oc 0 |.ssgoygi-dy | o1zi-0aa 0§ (dow) s1ed jeuueyg ooy 1sed | 7
gLAep vi $J0J0918p
N v 0 g St 0e 0 0} ¢L-Aei -uep 0} £|-uer e Aes ewweb pue shel-x ABiaue ybiy El
ON 0 0 0 Gl V] 0 giL-nr §|-uer Sl SJOjjuow BDJE UOREIPEY | €1
glen 1994 sjosuas ainssald
— “ ¢ c 2 ¢ 0 o} gL-Aen 0} £1-994 04 pUE SRA{EA 9|Pa3U pue PIOUSOS JSE4 H
g)-bny 94-Ae JusuwiaInsesal AbIaua uonelpel
SoA . o 0t 0 0 0z 0} £1L-Jew ol ZL-980g e ZH.L loy Jeyswionoads pue Jajawojog ot
ol Si-JeiN s)subew ejodnipenb
A 0 0 st 0 ol 0 -unp 0} gl-idy 0} g-uep 52 pue ejodip yueueunad ezis abie 6
glL-Aepy Gl UOIOB1I00 JUCH SABM 10} SIOLILU
S 0 0 0 o se sz o} ¢}-uep -190 O} Z-unp 4. 06 ajqeuuoep pue sondo  aandepy 8
S8A 0 0 0 ov 0 0 £1-190 gl-ung o sesewed g1 paiebises | L
SOA 0 0 0 0 0 ol £L1°20 gy-unpe (1] aseyds Bupesbau) | 9
113 Sl sjuawdinba
ON 0 0 0 &l § 0 | .np oy pr-unr | -1dy 0} pL-1dy e W00 uealo pue BuluoRipued Iy §
ON 0 0 0 0L 0 ol 71990 gl-uer /74 uig|Lnig / Jojesaussy Xiely | ¥
L1-38Q Ll-98Q sjusLidinba |edjueydew
SBA § S g § S S 0 £ LB 0} Z}98Q 0e pue [eodo 'soluof}oaje SNOJUB|EISIN €
€ ¥ aqo.d
SeA 0 0 0 o 1% Sl -l Zl-unp S9 su-qns 'sadoosooso yipimpueq Ybiy [4
Li-Ie gl-uer s17)| 'selswed
S [ L] W Ofl IR Ob | St | ojgi-sew | orz-bny & Q09 uonnjosas by pue paysuaiyy | *
oN ueld | Jesp | Jesp | Jesp JeaA | JesA Buguspu| (syeT)
json LUX | oS [ wb | w puC st Kianep jo 31ep 1509 uonduoseq wey ON
poduw) (supje un sy) eanppusdxg jo Buiseud Jo ajep Ay panpayoss paleusg

(38N) Juswdinb3 ¢ Ataujyse jo a|Npayds

zioe'

Jeguwesaq

I-SUNXINNY

“(0020-60"+-LYD-Q34-11X'ON DId) .Sauwibai
Aysusiul yBy-exyn pue Apsuap ybiy uj uoyoessul euisejd-1ose| pue siaseT Jemod YbiH, ‘ZIA 1 YOy Jo 1eloid ueld 11X

N-Q8y/LvOY¥/2102/L/€'0N WO 3vd




22

" e Jan-13 to May-13 to
18 | Direct and indirect x-ray CCD camera 0 May-14 Oct-15 0 45 45 0 0 0 Yes
Jan-13 to May-13 to
18 | Gated PMT's 10 May-14 Oct-15 0 5 5 0 0 0 Yes
20 | Optical microscope 10 Dec-12 Apr-14 0 10 0 0 0 0 No
Precision stepper motors and Apr-12 to Jan- | Jul-13 to Mar-
21 controllers 20 17 18 5 g 4 . 5 . i
22 | Vacuum compatible DC actuators 25 %q.dmwo Jangj| Qukt ml_.% Mar- | ¢ 5 5 5 5 5 Yes
23 | Motorized 5-axis goniometer 40 Dec-12 Apr-14 5 5 30 0 0 0 No
Laser power and energy meters for Apr-15 to Jan- | Jul-15 to May-
24 | the Tisa laser w 16 17 ¢ 0 5 [ 8 8 | U B
25 | GCD based laser profile monitors 13 ._uw,m by %q.ﬁwo Feb- [ 5 2 2 2 2 3 | Yes
26 | Cryostat 50 ._mw“m o gwﬁw\s 0 0 0 o | 20 | 30| ves
Personal and simulation lab Jun-12 to May-13 to
A Computers 50 Dec-16 Mar-18 6 5 - 5 5 . No
28 | Misc. vacuum equipments 25 UMMM_.W%U ghﬂu.wmo 5 5 5 5 0 5 No
20| ||Burchese,of front end Ronte P 2ser 1200 Jun-12 Sep-16 0 | 104 | 4e6 | 760 | 40 | 0 | ves
Procurement of the Ti:sa amplifiers for
30 the PW laser system 1700 Dec-12 Sep-17 0 0 100 1300 { 300 0 Yes
Purchase of second harmonic pump
N lasers for the PW laser system 1800 Dec-12 Sep-17 0 0 0 1500 | 300 0 Yes
Energy/power meters/ spectrographs/ July 12 to July
2 photodiodes/ CCDs for glass laser = 17 upto Dec-17 8 10 2 25 i e Yes
33 { High rep rate pump laser for OPA 90 Jul-16 Dec-17 5 70 5 )] 0 10 Yes
34 | Oscilloscopes -various types 120/ [BaiH2 1 L || Lt Dec | o5 | 107 | 105 | 30 | 198 | 15 | Yes
35 | Vibration isolation tables 30 Jul-12 Feb-15 0 10 10 5 0 5 No
36 | Microscopes 20 Jul-13 Mar-15 0 0 20 0 0 0 No
37 | S-20 Streak cameral framing camera 180 Jun-12 Jul-14 0 30 120 0 10 20 Yes
o | A T sl s 25 Jul-12 Oct-14 15 | s s | o | o | ol ves
39 | 10-30 GHz data acqu. cards for VISAR a0 Jul-12 Mar-14 15 10 5 0 0 0 Yes
40 | Sol-gel coating facility for rods 40 Jul-12 Dec-14 15 10 5 0 10 0 No
6590
Total lakhs 208 647.7 | 11846 | 3674 | 7458 | 130




DAE OM No.3/7/2012/RRCAT/R&D-I/

XII Plan Praject of RRCAT viz. “High Power Lasers and laser-plasma interaction in high density and ultra-high intensity

Tegimes” (PIC No.XII-R&D-CAT-4.09-0200).

December

ANNEXURE-III

, 2012

Schedule of Supplies & Materials (S&M)

h . . import
s Estimated | Scheduled | Likely date of Phasing of Expenditure (Rs in Lakhs) <mw_w No
Item Description Cost date of . delivery =T o o i i
4 {Lakhs) Indenting 1 2 3 4 5 Xilt
Year Year | Year | Year | Year | Plan
Harmonic converters and non-linear
; Feb-13to May-13 to Both, local
1 | crystais .qo_. second harmonic 9 Dec-17 Mar-18 0 3 2 1 1 2 & imported
conversion
Large size polarizers, mirrors, beam
2 | splitters, lenses, windows, Faraday 30 _umﬂ_.m.“o ZM_M._H me 0 10 0 10 0 10 Yes
rotators, Electro-optic crystals
Toroidal gratings, crystal Jan-13 to May-13 to
3 monochromator, and x-ray crystals 30 Jul-16 Nov-15 u 20 0 20 o v jfe=
Stretcher and compressor gratings Jan-14 to May-14 to
) for Ti.Sa lasers = Feb-16 Jun-17 2 : < 2 20 20 L
Vacuum pumps, gate valves, and Jun-12 to May-13 to Both local
S gauzes 26 Dec-17 Mar-18 0 6 S 5 3 5 & imported
Vacuum compressor chamber and
6 | plasma interaction chamber for PW 35 m.m.u.J mS .HMM.,_“ mo 0 0 20 15 0 0 No
laser ay- B
Large size optics for Ti:sapphire Jun-12 to May-13 to ,
7 i 50 Oct-17 Feb-18 15 0 10 10 0 15 Yes
Spare parts for Ti-sapphire laser Jun-i2 to May-13 to
8 systems 108 Oct-17 Feb-18 20 0 20 20 20 28 Yes
Focussing optics for PW laser, r T
8 | achromatic lenses, and off-axis 60 ._m.w M.m_ .“o gh__whwmo 0 20 0 20 0 20 Yes
parabolic mirrors
: Apr-14 to Aug-14 to
10 | Mechanical tables for laser-heads 30 Nov-15 Feb-16 0 0 15 15 0 0 No
Laser beam line accessories and Jan-13 to Aug-13to
1" turning chambers & Dec-15 Feb-16 U g el 15 g 0 uls
Fast scintillator deiectors for high Jan-13 to May-13 to Both local
12 energy x-rays, and neutrons & May-15 Sep-15 0 L0 v w 0 g & imported
7 Jan-13 to May-13 to
13 le
Particle detectors 10 May-15 Sep-15 0 5 0 5 0 0 Yes




12

Zone plates, capillary optics, and Jan-13 fo May-13 to
14 XUV optics 55 May-15 Sep-15 0 30 0 25 0 0 Yes
15 | Radiation shielding materials 2 Apr-13 Mar-14 0 2 0 0 0 0 No
Jan-13to May-13 to
16 | Metal plates 30 Apr-15 Sep-15 0 15 15 0 0 0 No
" ; ; Jun-12 to May-13 to :
17 | H. V. insulating material g Dec-16 Mar-17 2 2 2 2 1 0 No
- ; Jun-i2to May-13 to
18 | Misc. Chemicals, and gases 5 Dec-16 Mar-17 1 1 1 1 1 0 No
19 Miscellaneous electronic, optical, 10 Jun-12 to Apr-13 to 2 5 5 2 2 0 Both local
mechanical components Dec-16 Mar-16 & imported
Miscellaneous spares for the 150 Dec-14 to Apr-15 to
A TW laser 225 Mar-17 Mar-18 : 4 0 0 ) s UE
Miscellaneous accessories related Dec-14 to Apr-15 to
21 | o the 150 TW laser 25 Mar-17 Mar-18 0 . OF [0 52 B 2235 SRR Yes
- Jun-12 to July 13 to Both local
22 | Opto-mechanical mounts 40 Dec-16 Dec-16 5 10 10 10 5 0 & imporied
23 | HV switches 40 Dec 13 Dec 15 0 10 10 10 10 0 Yes
g July 13 to Dec 13 to Both local
24 | Data Acquisition cards 10 July 15 Dec 15 0 5 5 0 0 0 & imported
25 | Flash Lamps . 70 o Jul12 Dec-17 5 15 15 20 10 5 No
26 | Diode pump modules 60 Jul-12 Jul-15 0 25 30 5 0 0 Yes
. . Jun12to Mar 13 to Both local
27 | Optical componenls 90 Dec.16 Mar 17 5 25 20 20 20 0 & imported
= Aug 13to Dec. 13 to
28 | Crystal optics 40 Dec 16 Mar 17 0 10 10 10 5 5 Yes
: Nov. 12 to Mar 13 to
29 | Faraday rotator/ isolator 40 Nov. 16 Mar 17 V] 10 10 10 5 5 Yes
: n Dec. 12 to Mar 13 to
30 | Nd:glass discs 190 Dec. 16 Mar 17 0 20 25 75 65 5 Yes
Jun 12 to Mar 13 to
31 | Laserrods 50 Dec. 16 Mar 17 5 15 15 15 0 0 No
- Oct. 12to Feb.13 to
32 | Gratings ( Compressor + streicher) 90 Oct. 16 Feb.17 0 35 30 25 0 0 Yes
Amplifier mechanical housing and Sept. 1210 Jan. 13 to
33 tables 30 Sept 6 Jan 17 0 10 10 10 o o No
Total o 60 | 322 | 342 { ase | 267 | 513

lakhs




DAE OM No.3/7/2012/RRCAT/R&D-I/

ANNEXURE-IV

December , 2012
X1l Plan Project of RRCAT viz. “High Power Lasers and laser-plasma interaction in high density and uitra-high intensity
regimes” (P1C No.XII-R&D-CAT-4.09-0200).
Schedule of Major Works (MW)
Sr Estimated Scheduled E_nw_mo_._ Phasing of Expenditure (Rs in Lakhs)
; Item Description Cost date of COPE H 1 = F " Remarks
i (Lakhs) indenting Lo L 2 3 4" | 5" | Xl
Year | Year | Year | Year | Year | Plan
Construction of 1,850 sq. m,
with 336 sq.m clean room area
1 (Class <100,000) with 1m thick 700 Jan-13 Oct-14 30 210 240 195 25 0
concrete shielding for the 324
sq.m. radiation area
Total (MW) 700 30 210 240 195 25 0
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BY FAX
L Government of India
. Department of Atomic Energy
R&D-| Section
Anushakti Bhavan,
C.S.M. Marg,
Mumbai- 400 001.
7 (022) 2286 2762
e-mail-rd1@dae.gov.in
No.3/3/2013/RRCAT/R&D-I F 5 6B June 2 ,2013

OFFICE MEMORANDUM

Subject: Xl Plan (R&D Sector) project of RRCAT “Biomedical and Societal
Applications of Lasers and Laser Based Instruments’ (PIC No.XII-R&D-
CAT-5.10-0100)

dededrdrdede

The undersigned is directed to refer to RRCAT Note No.
RRCAT/PCC/MS0/2012/XII-Plan/490 dated 5.12.2012 on the captioned subject and to
convey the sanction of the President to incur an expendifure not exceeding ¥ 45
crore {Rupees Forty five crore only) with Foreign Exchange (FE) component of ¥ 32.80
crore (Rupees Thirty two crore and eighty lakhs only) on the Xl Plan (R&D Sector)
project of Raja Ramanna Centre for Advanced Technology (RRCAT), Indore titled
‘Biomedicat and Societal Applications of Lasers and Laser Based Instruments’ as per the
details annexed to this Office Memorandum.

21 The expenditure is debitable to :

| Major Head  [: [ 5401 |- Capital Outlay on Atomic Energy Research

| Minor Head : 100206 |- | Raja Ramanna Centre for Advanced Technology
| Sub-Head > |63 - | Biomedical and Societal Applications of Lasers

' | and Laser Based Instruments

'>Grant number |: ! 4 - | Atomic Energy

{ for 2013-14 |

3. This issues with the concurrence of Member for Finance, AEC as conveyed vide

Note No. JS(F)RRCAT/I/20 dated 4.6.2013. !
\
Y Q
(Saroj o}aal)

Under Secretary to the Government of India
& (022) 2282 5303
Director,
Raja Ramanna Centre for Advanced Technology,
Indore—452 013.



N0.3/3/2013/RRCAT/R&D-I/ 1 K&K June '3 2013
Copy :
Audit:

1. Dy. Director, Office of Principal Director of Audit, Scientific Departments,
Anushakti Bhavan, Mumbai- 400 001.

Finance
1. Director (Finance) (
Department of Atomic Energy, Mumbai:
1k Head, MSG
2. Dr. T. Sakuntala, Member Secretary, IWG (R&D Sector)
3 Officer on Special Duty (Budget)
4, Under Secretary (R&D-I1)
Raja Ramanna Centre for Advanced Technology (RRCAT), Indore-452 013:.
1. Dr. P.K. Gupta, DS & Head, LBAID and Project Co-ordinator
Dr.(Smt.) M.S. Oak, SO/G & Head, Planning and Co-ordination Cell — with a
request to ensure necessary compliance to the instructions contained in the
Office Order No. 03/2011/2887 dated 16.3.2011 issued by Secretary, DAE
regarding monitoring progress of Plan Projects of DAE.
3. Joint Controller [F&A] (
Specialist Group
1k Convenor-SG-11 “Laser & Accelerator Technology”.
\?
o

(Sdro éopal)
Under Secretary to the Government of India
7 (022) 2282 5303

Copy for sanction folder (XIl Plan Projects of RRCAT)




N0.3/3/2013/RRCAT/R&D-I [ $4F June A3, 2013,

Xl Plan (R&D Sector) Project of RRCAT “Biomedical and Societal Applications of
Lasers and Laser Based Instruments” (PIC No.XII-R&D-CAT-5.10-0100)

I.  Details of the project cost :

Sr. No Object Head Estim.a LT B
(Rs. in crore)
Total

i : 34.90

1. |Machinery & Equipment (27.10)

- . 8.60

2. |Supplies & Materials (5.70)
3. |Major Works

(a) Civil works 0.74

(b) Electrical 8AEVE 0.20

(c) Mechanical works 0.06

4. |Domestic Travel 0.20

5 [Foreign Travel 0.20

6 |Office Expenses 0.10

45.00

Total (32.80)

1. Scheduled date of completion of the project : 315 March 2017.

Note : The schedule of Major Milestones, Machinery & Equipment, Supplies &
Materials and Major works are given at Annex — | and Annex-ll
respectively.

1. PROJECT COORDINATOR:

Dr. P.K. Gupta, DS & Head, LBAID and Project Co-ordinator

% i b
(Saroj G gi)

Under Secretary to the Government of India



ANNEX - |

-

Major Milestones

No. | Year & | Major Milestones Falling in the Quarter i Financial

Quarter Target (Rs in
Cr)

1. 2012-13/Q1 e None
(Apr-dun 2012)

2. 2012-13/Q2 » None
(Jul-Sep 2012)

3. |2012-13/Q3 o Development of a prototype LED based combined
(Oct-Dec fluorescence and diffuses reflectance spectroscopic | 0.25
2012) system for use at hospitals for cancer diagnosis.

4, 2012-13/Q4 » Fabrication of fiber tethered laser triangulation probe.

(Jan-Mar  Development of a prototype Doppler Optical Coherence
2013) Tomography (OCT) setup for studies on noninvasive
monitoring of the healing of wounds.

5. 12013-14/Q1 » Synthesis of metal complex of chlorophyll derivative for
(Apr-Jun 2013) use as X-ray- activated photo-sensitizer.

o Establishment of animal modei of diabetic wound.

o Development of experimental set-up for recording
Surface Enhanced Raman Spectroscopy (SERS) from
optically trapped cells.

6. |2013-14/Q2  Development of experimental set up for polarimetric
(Jul-Sep 2013) imaging of micro-circulation in wounds and initiation of

studies on its use on noninvasive monitoring of the
healing of wounds.

7. |2013-14/Q3 « Development of a system for fluorescence imaging of | 8.65
(Oct-Dec cutaneous wounds.

2013) e Development of an OCT probe for in-vivo imaging of
oral cavity.

e Development of a portable fluorescence/diffuse |
reflectance imaging device for large area (~few cm2)
scanning of tissue.

8. |2013-14/Q4 e Integration of super continuum source with Near field
(Jan-Mar Scanning Optical Microscope (NSOM) for near field
2014) coupling to resonant modes of micro and nano

structures.

9. |2014-15/Q1 « Completion of experiments on uptake and photo-toxicity
(Apr-Jun 2014} of metal complexes of chlorophyll derivative in cancer

cells

10. | 2014-15/Q2 e Procurement and installation of laser scanning
(Jul-Sep 2014) confocal fluorescence microscopy. T

11. | 2014-15/Q3 * Development of a prototype Liquid Crystal Tunable '
(Oct-Dec Fiter (LCTF) based spectral imaging system for
2014) biomedical diagnostic applications.

12. | 2014-15/Q4 * Development of a Photo Acoustic Tomography set up
(Jan-Mar for imaging of small animals.

13. | 2015-16/ Q1 « Integration of independent excitation laser source to the
(Apr-Jun 2015) Raman optical tweezers set-up. | 14.75

Demonstration of waveguide writing in fused silica with |
the fs micromachining system. !

S
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Government of India
Department of Atomic Energy
R&D-| Section
Anushakti Bhavan,
C.S.M. Marg,
Mumbai- 400 001.
@ (022) 2286 2762

e-mail — rd1@dae.gov.in

Subject: Grant of time extension for completion of the XII Plan (R&D Sector)
project of RRCAT “Biomedical and Societal Applications of Lasers
and Laser based Instruments” .

Ref : DAE OM No. 3/3/2013/RRCAT/R&D-I/7568 dated 13.6.2013.

Reference is invited to RRCAT Note dataed 11.1.2017 and subsequent e-
mail dated 3.2.2017, 28.2.2017, 10.3.2017, 30.3.2017, 1.5.2017 and 26.7.2017 on
the captioned subject.

2 The competent authority in the Department has approved the extension of
completion date from 31.3.2017 to 31.3.2018 of the Xl Plan (R&D Sector) project of
RRCAT Biomedical and Societal Applications of Lasers and Laser based
Instruments” sanctioned vide DAE OM No. 3/3/2013/RRCAT/R&D-1/7568 dated
13.6.2013, within the sanctioned cost of the project and without any change in the

scope and objectives of the project.

3: This issues with the approval of Secretary, DAE and concurrence of Internal
Financial Adviser, DAE in terms of delegated powers issued vide DAE OM No.

7/1(13)/2014-Budget/16391 dated 26.12.2014. . u/w
g

(Sriram S.)
Under Secretary (R&D-I)
RRCAT (Dr. P.A. Naik, Director), Indore.

DAE ID Note No. 3/3/2013/RRCAT/R&D-I/ 1 036> August | [, 2017

Copy to : 1. Dr. T. Sakuntala, Member Secretary, IWG (R&D Sector), DAE
2 Dr. Rama Chari, Head, Planning & Co-ordination Cell, RRCAT.
3. BPO, DAE
4. JC(F&A), RRCAT.



—

Government of India
Department of Atomic Energy
R&D-| Section
Anushakti Bhavan,
C.S.M. Marg,
Mumbai- 400 001.
7= (022) 2286 2762
e-mail - rd1@dae.gov.in

No.3/4/2013/RRCAT/R&D-I/ £8 70 May 2§, 2013
OFFICE MEMORANDUM

Subject: XIl Plan (R&D Sector) project of RRCAT “Development and
Applications of Advanced Lasers” (PIC No.XII-R&D-CAT-4.09-0100)

The undersigned is directed to refer to RRCAT Note No.
RRCAT/PCC/MS0/2012/XII-Plan/490 dated 5.12.2012 on the captioned subject and to
convey the sanction of the Presidentto an expenditure not exceeding ¥ 72 crore
(Rupees seventy two crore only) with Foreign Exchange (FE) component of ¥ 46.13
crore (Rupees forty six crore thirteen lakh only) on the XIl Plan {(R&D Sector) project of
Raja Ramanna Centre for Advanced Technology (RRCAT), Indore titled “Development
and Applications of Advanced Lasers” as per the details annexed to this Office

Memorandum.

2. The expenditure is debitable to :

Major Head | : | 5401 - | Capital Outlay on Atomic Energy Research |
MinorHead | : | 00206 |- | Raja Ramanna Centre for Advanced Technology
Sub-Head [+ 157 - | Development and Applications of Advanced
| Lasers
Grant number |: | 4 - | Atomic Energy
| for 2013-14 I
3. This issues with the concurrence of Member for Finance, AEC as conveyed vide

Note No. JS(F)/RRCAT/I/20 dated 22.5.2013.

-

v
2
(Saroj al)

Under Secretary to the Government of india
7= (022) 2282 5303
Director,
Raja Ramanna Centre for Advanced Technology,
Indore — 452 013.




No.3/4/2013/RRCAT/R&D-I/ £&7-0 May 2% ,2013.

1. Dy. Director, Office of Principal Director of Audit, Scientific Departments,
Anushakti Bhavan, Mumbai- 400 001.

Finance

1. Director (Finance)

Department of Atomic Energy, Mumbai:

Head, MSG
Dr. T. Sakuntala, Member Secretary, IWG (R&D Sector)

1.
2.
3. Officer on Special Duty (Budget)
4. Under Secretary (R&D-II)

Raja Ramanna Centre for Advanced Technology (RRCAT), Indore-452 013:.

1k Dr. S.M. Oak, Outstanding Scientist and Head, Solid State Laser Division and
Plan project Co-ordinator

\/2/ Dr.(Smt.} M.S. Oak, SO/G & Head, Planning and Co-ordination Cell — with a
request to ensure necessary compliance to the instructions contained in the
Office Order No. 03/2011/2887 dated 16.3.2011 issued by Secretary, DAE
regarding monitoring progress of Plan Projects of DAE.

3. Joint Controller [F&A]

Specialist Group

1. Convenor-SG-11 “Laser & Accelerator Technology”.

G
(Saro pal)

Under Secretary to the Government of India
7% (022) 2282 5303

Copy for sanction folder (XIl Plan Projects of RRCAT)




DAE OM No.3/4/2013/RRCAT/R&D-I/ ¢& F0O

May 2.8 ., 2013.

ANNEX-|

Xl Plan (R&D Sector) Project of RRCAT “Development and Applications of
Advanced Lasers” (PIC No.XII-R&D-CAT-4.09-0100)

.  Details of the project cost :

(¥ in crore)
Sr. No Object Head Estimated cost
Xl Plan Xl Plan Total

- } 26.52 16.33 42.85

1. |Machinery & Equipment (33.40)

. . 19.77 7.22 26.99

2. |Supplies & Materials (12.40)
3. |Major Works

(a) Civil works 0.34 0.04 0.38

(b) Electrical &ACVE 0.13 0.03 0.16

(c) Mechanical works 0.11 0.03 0.14

4, |Domestic Travel 0.38 0.15 0.53

. 0.27 0.06 0.33

5 [|Foreign Travel (0.33)

6 |Office Expenses 0.42 0.12 0.54

7  |Consultancy 0.06 0.02 0.08

48.00 24.00 72.00

Total (46.13)

. PROJECT COORDINATOR:

Scheduled date of completion of the project : 31%t March 2019.

Dr. S.M. Oak, Outstanding Scientist and Head, Solid State Laser Division,
RRCAT and Plan project Co-ordinator

(Saroj

.p,\~5
QS\
al)

Under Secretary to the Government of India






ity

f'(g’v BY FAX
Government of India

Department of Atomic Energy
R&D-I Section
Anushakti Bhavan,
C.S.M. Marg,
Mumbai- 400 001.
= (022) 2286 2762
e-mail — rd1@dae.gov.in

No.3/1/2013/RRCAT/R&D-I/ 6145 May sp 2013

OFFICE MEMORANDUM

Subject: XIlI Plan (R&D Sector) project of RRCAT “Research and
Development of Laser Materials Photonic Nano-materials
Processing” (PIC No.XII-R&D-CAT-5.09-0100)

The undersigned is directed to refer to RRCAT Note
No.RRCAT/PCC/MS0/2012/XII-Pian/492 dated 7.12.2012 on the captioned subject
and to convey the sanction of the Presidentto an expenditure not exceeding
X 55 crore (Rupees fifty five crore only) with Foreign Exchange (FE) component of %
38.95 crore (Rupees thirty eight crore ninety five lakh only) on the XII Plan (R&D
Sector} project of Raja Ramanna Centre for Advanced Technology (RRCAT), Indore
titled “Research and Development of Laser Materials Photonic Nano-materials
Processing” as per the details annexed to this Office Memorandum,

2. The expenditure is debitable to :

Major Head : | 5401 - | Capital Outlay on Atomic Energy Research
Minor Head : {00206 |- | Raja Ramanna Centre for Advanced Technology
Sub-Head : | 62 - | Research and Development of Laser Materials
Photonic Nano-materials Processing
Grant number |: | 4 - | Atomic Energy
for 2013-14
3. This issues with the approval of Member for Finance, AEC.

é%\z\*"
(Saroralbpal)

Under Secretary to the Government of India
7% (022) 2282 5303
Director,
Raja Ramanna Centre for Advanced Technology,
Indore — 452 013.




No.3/1/2013/RRCAT/R&D-I/ €14 § May ,» .2013.

Copy :
Audit:

1. Dy. Director, Office of Principal Director of Audit, Scientific Departments,
Anushakti Bhavan, Mumbai- 400 001.

Department of Atomic Energy, Mumbai:

1. Head, MSG

2. Dr. T. Sakuntala, Member Secretary, IWG (R&D Sector)
3. Officer on Special Duty (Budget)

4 Under Secretary (R&D-Il)

Raja Ramanna Centre for Advanced Technology (RRCAT), Indore-452 013:.

1. Dr. L.M. Kukreja, Head, Laser Material Processing Division and Plan project
Co-ordinator

\/ Dr.(Smt.) M.S. Oak, SO/G & Head, Planning and Co-ordination Cell — with a
request to ensure necessary compliance to the instructions contained in the
Office Order No. 03/2011/2887 dated 16.3.2011 issued by Secretary, DAE
regarding monitoring progress of Plan Projects of DAE.

3. Joint Controller [F&A]

Specialist Group

1. Prof. Milan K. Sanyal, Director, SINP, Kolkata & Convenor of the Specialist

Group-SG-14 - ‘Materials Science and Technology”.
AY,
B
(Saroja Gopal)

Under Secretary to the Government of India
#i® (022) 2282 5303

Copy for sanction folder (XIl| Plan Projects of RRCAT)




ANNEX-|

DAE OM No.3/1/2013/RRCAT/R&D-I/ £/ 48 May /o ,2013.

Xl Plan (R&D Sector) Project of RRCAT “Research and Development of Laser
Materials Photonic Nano-materials Processing” (PIC No.X|I-R&D-CAT-5.09-0100)

I Details of the project cost :

(X in Crore)

ﬁ:; Object Head Estimated cost (FE)

Xl Plan Xl Plan Total

. : 21.70 19.75 41.45
1. |Machinery & Equipment (36.10)
. . 7.90 3.25 11.15
2. |Supplies & Materials (2.85)
3. |Major Works 2.05 0.00 2.05
4 |Domestic Travel 0.17 0.00 0.17
5 [Foreign Travel 0.14 0.00 0.14
6 |Office Expenses 0.04 0.00 0.04
32.00 23.00 55.00
Total (38.95)

L Scheduled date of completion of the project : 31%* March 2019.

n. PROJECT COORDINATOR:

Dr. L.M. Kukreja, Head, Laser Material Processing Division, RRCAT and Plan
project Co-ordinator

ONN
(Sardj oéopal)

Under Secretary to the Government of India






Government of India
Department of Atomic Energy
R&D-| Section
Anushakti Bhavan,
C.S.M. Marg,
Mumbai- 400 001.
&= (022) 2286 2762
e-mail — rd1@dae.gov.in

No.3/1/2017/RRCAT/R&D-I 8943 July g 2017
OFFICE MEMORANDUM

Subject: Project (R&D Sector) of RRCAT titled “Technology
Development and Capacity Building for Gravitational
Wave Detection” at an estimated cost of Rs.74 crore.

e 4t s s

The undersigned is directed to refer to RRCAT e-mail dated 1.3.2017, Note No.
RRCAT/DPR_GWD/1 dated 13.4.2017, e-mail dated 21.4.2017 and 22.5.2017 on the
captioned subject and to convey the sanction of the President to an expenditure not
exceeding Rs.74.00 crore (Rupees seventy four crore only) for the Project (R&D
Sector) of Raja Ramanna Centre for Advanced Technology (RRCAT), Indore titled
“Technology Development and Capacity Building for Gravitational Wave Detection” as
per the details annexed to this Office Memorandum.

2. The expenditure is debitable to :

Major Head 1 | 5401 - | Capital Qutlay on Atomic Energy Research
Minor Head : | 00206 |- | Raja Ramanna Centre for Advanced Technology
Detailed Head | : | 72 - | Advance Technology for laser

Grant number |: | 4 - | Atomic Energy

for 2017-18

3. This issues with the approval of Secretary, DAE and concurrence of internal
Financial Advisor in terms of delegation of powers issued vide DAE OM No.

7/1(13)/2014-Budget/16391 dated 26.12.2014.

(Sriram S.)

Under Secretary to the Government of India
& (022) 2282 5303

Director,
Raja Ramanna Centre for Advanced Technology,

Indore — 452 013.




No.3/1/2017/RRCAT/R&D-I/ 841%’3) July L ,2017.
Copy :
Audit:

1. Dy. Director, Office of Principal Director of Audit, Scientific Departments,
Anushakti Bhavan, Mumbai- 400 001.

Department of Atomic Energy, Mumbai:

Head, ICPD

Dr. T. Sakuntala, Member Secretary, IWG (R&D Sector)
Head, MSG

Budget & Planning Officer (Budget)

el

Raja Ramanna Centre for Advanced Technology (RRCAT), indore-452 013:.

1. Dr. Sendhil Raja, SO/G, ALOD

2. Dr.(Smt.) Rama Chari, Head, Pianning and Co-ordination Division — with a
request to ensure necessary compliance to the instructions contained in the O
Office Order No. 03/2011/2887 dated 16.3.2011 issued by Secretary, DAE and
sent to all Head of Units regarding monitoring progress of Plan Projects of DAE.

M

(Sriram S.)

Under Secretary to the Government of India
= (022) 2282 5303

3. Joint Controller [F&A]

Copy for sanction folder




DAE OM No.3/1/2017/RRCAT/R&D-I/ 848> July £ , 2017,

Project (R&D Sector) of RRCAT “Technology Development and
Capacity Building for Gravitational Wave Detection

l. Details of the project cost:

(Rs. in Crore)

S. No| Object Head Estimated Cost

. . 26.80
1. | Machinery & Equipment (FE - 8.40)
. X 13.60
Supplies & Materials (FE - 3.60)
Major Works 20.00

(a) Civil Works 13.50

(b) Electrical and ACVE 6.50
4. | Domestic Travel 00.40
. 00.90
5. | Foreign Travel (FE - 0.50)
6 | Office Expenses 00.40
7 | Consultancy 1.30
8 QOther Capital Expenditure .20
9 | Public Qutreach 1.40
. 74.00
Total: (FE - 12.50)

1. Scheduled date of completion of the project : 31 March 2020.

Note : The schedule of Major Milestones and Schedule of Machinery &
Equipment, Supplies & Materials, Major Works, Consultancy and Other
Capital expenditure are given at Annex—I| & Annex-ll respectively.

. PROJECT COORDINATOR:

Dr. Prasad A. Naik, Director, RRCAT
o \} v ~
/

(Sriram S.)
Under Secretary to the Government of India



No.

2018)

Year &
Quarter

2017-18/Q2
(Jul-Sep 2017)

2047-18/Q4
{Jan-March

2018-19/Q1

_ {Apr-Jun 2018)

2018-19/Q2
(Ju-Sep 2018)

2018-19/Q3

(Oct-Dec 2018)

2019-20/Q1
(Apr-Jun 2019)

| 2019-20/Q2

{Jul-Sep 2019}

2018-20/Q3
(Oct-Dec 2019)

2019-20/Q4
(Jan-March
2020)

Major Milestones falling in the Quarter

Completion of the optical design of the 10 m
prototype interferometer (RRCAT)

- OQutgassing measurement system for sample
- coupons of steel (IPR})

Completion of out-gassing measurement setup
(IPR)

10 W narrow-linewidth laser for the prototype
inteferometer (RRCAT)

Isolation platform for the 10 m prototype
interferometer {RRCAT)

Upgaradation of tier-2 Data centre {IUCAA)

Fabrication of optics for the 10 m protbtype
interferometer (RRCAT)

Data acqhisi_tion system development and._test.
facitity (IPR) :

EPICS based contro! system for the 10 m prototype '

(RRCAT+IPR)

| Prototype fabrication of BSC and HAM chambers
{IPR)

10m prototype inierferometer commissioning

{RRCAT)

Note: (a)Any particular quarter may have more than one miléstone or none.

N -

Financial Target
{Rs in Cr)

15.25

32.25

26.5



ANNEX. = 1T

Schedule of Machinery & Equipment {M&E) :

No.

—

10
1!

12

13

14

Itern Description

Broadband Seismometers

lon pumps, TMP based

Vacuum pumping system

Cryo-equipment

BSC & HAM Chamber

Baking ovens, outgassing
- measurement system

Controls hardware (PLC,
PXle, industrial computers,

ete)
Differential GPS based
. measurement system

HEPA Fan-filter Units

- HPC Hardware

18" Zygo

. Clean tables & tents

Fiber drawing and well.dir.lg
system

Software Tools (Solid-
Works, Ansys, Apex, Com-

sol and CATIA VB)

Miscellansous equipment

costing less than 50 lakhs

Total

Estimat-
ed Cost
{Lakhs)

120
50
| 25
1060

100
80

70

85

230
500
30

120

90

90

2680

Scheduled
date of In-
denting

July 2017
June 2017

May 2017

Sep 2017

July 2017

May 2017

Jul 2017

Jut 2017

Jan 2017

July 2017
May 2017

June 2017

May 2017

May 2017

Likely date
of defivery

Dec 2017
Mar 2020
Dec 2019

Mar 2020

Feb 2020

Sep 2018

May 2018

May 2018

Mar 2020
Jul 2019
Dac 2018

Sep 2019

Dec 2019

Mar 2019

Phasing of Expendi-
ture (Rs in Lakhs)

15t

Year2 Year2: Year
017-1 018-1, 2015-

8

100 -

30

4

4]

20

20

240

L))
Lo

40

&0

2nd. . 3rd
9 ' 20
20 -
20 -

21 -

104 950

30 | 50
40

n . -

85
4 .
450 . 50

80

50 -

580 1050 . 1050

Ji

import

.
Yes
No
No
No

Partly
Yes
Yes
No
Yés
No

Yes

Na

No



Schedule of Supplies & Materials (S&M) :

Estimat-

Scheduled

2/3

Phasing of Expendi- Import
ture (Rs in Lakhs)

Yes

No
No
YQS
No
No
No
Yes
No

Ne

Re-

No. item Description ed Cost date of In- Likely date o d -
(Lakhs)  dentin ofdelivery 1%~ 2% = 3
enting Year2 Year2 Year
017-1 - 0118-1 2019
8 9 20
1 Pump diodes 200 July 2017 Feb2020 80 120 -
9 Aluminium 6061 extrusions 150 May 2017 Sep 2018 50 100
3 SS 304 &316 sheets & 200 May 2017  Dec 2018 © 200
plates
4 Fusedsiicablanksandpre-  gg  June2017 ~ Dec2017 80
forms
5  Ciean rcom consumables a0 May 2017 Mar 2020 30 60 -
High purity chemicals, first
6 . contont p?,,tedion sy ot 40 Apr2017  Mar2020 - 10 20 10
Ultra pure_gaéés {He, N, . :
7 calibrated leaks, etc) 120 Apr 2017 Mar 2020 20 60 40
g  Optical components, 80  Apr2017  Mar2020 - 10 50 20
viewports, etc.
g  Electronics components, 200 Apr 2017 Mar2020 - 60 - 110 30
-cards, efe.
" Miscellaneous matenals .
10 - costing less than 50 fakhs 200 Apr 2017 Mar 2020 20 180
Total 1360 360 900 100
Schedule of Major Works (MW) :
Phasing of Expenditure (Rs in
: Sched- | Likely Lakhs)
Estimat- : f _
- . uled date = completion
No. ftern Description ed Cost Y . .
{Lakhs} of Indent- ©  date {stYear 2MYear 3% Year MArks
ng 2017-18 201819 - 2019-20 .
1 Land - - - - - -
2 b) Civil Works 1350 May 2017 Dec 2019 100 700 550
3  c)Electrical& ACVE 650 May 2017  Mar 2020 100 550
4 . d)Mechanical Works
Total 2000 100 goo ' 1100

e



3|3

Schedule of Consultancy & other Capital expenditures:

| Phasing of Expenditure
Esti Likety ~ (RsinLakhs)

Ns;‘. tem Description "éit:td date of In- corréglte:non : . 2~

 (Lakhs) denting

: - 3¢ . Remarks
1 Year ' Year . Year2:

. 2017418 - 201 019-2

: . 819 0

1 Science R&D 920

HRD April 2017 Mar 2020 © 320 300 . 300

2 .(Ffs“g;vs*“PFee 130 April2017 Mar2020 35 45 50

3 | PublicOutreach 140  April2017 Mar2020 . 60 40 50

Total 1180 ; 405 385 400

Nez—



sm?r WIT ‘Govemment of indra

R U A lamamr R&D-I Section

IorIfFT s AnushaktiBhavan
a.fA, Aet.C.S.M. Marg,
Ha$ Mumbai - 400 001.

west W/ Ref No.3/1/2018/RRCAT/RED-I/ { SO6 fedist December 3 2018

IV BT & “FoT 3o & AT S vede” A TRESET(HEE §. JRARHT
3002) (st &her 9- s )
Subject: RRCAT project titled “Technology Demon'stfatdr for High Energy Laser " (PIC
No. RRR 3002)(Vision Scheme 9- Directed Research)

S FR : “ _::;!‘.._.‘-.:_.:;__'7

R A 39ded fwg W RFiw 2952018 # $AF @R W NOIRIT F
SEE @ 5Ee AR RmET & 3w 39 & A diggidr gt ame afdieEr W sfsas
T 720 T3 (T TR TS Hae) F ag N TEA TR H Ao I 30 Fhed 3Ky F
HereeT 0T & IR AT T AT e g
The undersigned is directed to refer to RRCAT proposal recelved vide email dated .
29.5.2018 on the captioned subject and to convey the sanction of Competent Auth,onty to an
expenditure not exceeding Rs 72.0 crore( Rupees Seventy two crore only) on "RRCAT proje_ét'
titted “Technology Demonstrator for High Energy Lasei™ as per the defails annexed to this
Office Memorandum.

2. = =g # ArEfafad a@r O F ser s

The expenditure is debitable to the foliowing Head of Account:

vt ofrd P | 3401 - | ORATY] FSAT IHE WYl afieay
Major Head Capital Outlay on Atomic Energy Research
CRCILY 2100206 | - | Irom e T e d

Minor Head Raja Ramanna Centre for Advanced Technology
3g-afr§ 72 - | AR & forw yara wigaahr

Sub-Head Advanced Technology for Laser
2018-19%faT | |4 - | TR Fl

et . Grant Atomic Energy

number for

2018-19

ufierar P - - | 33NN 2023

F R q\}“ggr RRR 2023

%15 UID Code of

the project

S

L ﬁfr fasmr Department&of Atomic Energyumw.y~ e g e s



.2- - Ll E L mowe a3

3. 0 Rl 26122014 & ey amyr . 711(13)/2014-59€/16391 & ITHR A
ﬁaﬁamw,w%%mﬁégwaﬁa(n@)ﬂ:m?#aﬁa,qﬁ*ag%#aﬁ

T Sar #
This issues with the approval of Secretary, DAE in consuitation with JS(ABA) as IFA,

DAE in terms of DAE OM No. 711(13)/2014-Budget/16391 date 26.12.2014.
/

e le”
(8. FHAFT Y.Kamalakar)
A wRT-IRT wEr
Under Secretary to the Government of India
' ® (022) 2286 2541
~ &w@ Director,
TSI AT T i &g

Raja Ramanna Centre for Advanced Technology,

Eﬁ Indore - 452 013.



S T 0

- *ﬁ,_%h_‘:_t_.,,,,..{,j:;_,‘;_;g:;i:g!i,;'. R Tt E.Wm..uv.—,_ T, 5 AR A

Hest @/ Ref No.3/1/2018/RRCAT/R&D-I ) SO 6] f&wiat December 3 2018
yfafaf Copy :
AW T e, Had

ment of Ener, mbal:

1. gmmﬁﬁﬁCCA

2. 9A@, WAMECES Head, CISD
2. T affe, fivdr Member Secretary, PAC

3. gole Ud I AT Budget & Planning Officer -

rePrE & i e ’
Ramann for Advanced Technol RR o

1. A v TSR, SO AoR oF HifteEr wem
Shri A S Joshi, Head, Advanced Laser & Optics Dl;v'iSion
2. o AT T oW, TSN, T I v e I
Dr.Sendhil Raja S, SO/G, Advanced Laser & Optics Division
3. o vw. & T, AR, R g
Shri S V Nakhe, Director, Laser Group
4. 39 o@r FRiEs
Deputy Controller of Accounts

oar gfia Audit;
1, 3 R, WU oEr wie fAeerh @ s, e R R sa, LiCED

400 001
Dy. Director, Office of Principal Director of Audit, Scientific Departments, k/\’t,
Anushakti Bhavan, Mumbai- 400 001.
! '___,.-:——_7'
Aty

(a1§. FAAETY.Kamalakar)

AT ARA-ART TR

Under Secretary to the Government of india
™ (022) 2286 2541



B i e L R

:4: '

Hes &/ Ref No.3/1/2018/RRCAT/R&D-I/ | SO 6 fewiat December_R 2018

I & 3o 5 Fo7 & R Ve sl as aResEr
RRCAT project titled “T echnology Demonstrator for High Energy Laser”

aRISAT S FT ey

Details of the project cost:
(X &&@l 7 in lakhs)

E A - IR wT
S No. | Object Head Estimated Cost
1 TR v 39T 3400
Machinery & Equipment
2 ) amqfet R R R 3150 |-
Supplies' & Materials
3 9w FE 535
Major Works
B AT Domestic Travel 52
5 | ¥ =g Office Exp 13
6 | W S¥Consultancy 50
%l Total 7200

0 IRASTT F g e Fr iR A :31.03.2021
Scheduled date of completion of the project: 31 .03.2021

mmnav#mmwm.mwmwm
- C: N UAqg

Note: The schedule of Machinery &Equipments, Supplies &Materials, Major Works,
Consultancy & Other Capital Expenditure; and Major Milestones are given at Annex |

to V

Ralsar §a# Project Co-ordinator
A T vEL S, W, ger e AR st g
Shri A S Joshi, Head, Advanced Laser & Optics Division. &M

2wl

(. TR Y.Kamalakar)
I wRT-9RT wwy
Under Secretary to the Government of Inda

& (022) 2286 2541



No.,

Itern Deseription

Dlode pump galir modules for pre-
ampiifiers

Sep 2018 | APF 2019 f

Jan 2019 | bec20te

Yos |

:Cbanmnmnapathle
-bmwdhgﬁ)maceﬁﬁﬂﬂ‘?c)

0ct2018 | Dec 2019

| High precision Wire Bonder

| 260

Jul2018 | Mar 2019 |

‘Double side lap opties pohshmg
-machims {500 mm dia) .

250

Aug 2018 | Mar2019 |

‘Small size double: sida lap- opﬂes

160

Aprzm' i Nov 2019

polishing machine (100 mm dia} P

e mfaf‘f- “Fap 2@19‘ 100

PECVD for mred pkidé maﬁng

Juiy’2018 | Dec 2018

Sep 2018 | Jan 2020

Semi automatic optics lapping machine

Jun 2018 | Mar 2019 |

Finiished Optics cleaning facility

| Jun2018 | Feb 2019 |

Juz018 | Mar2019 |

12

Electro-optic Systems

Aug2018 | Feb 2099 ]
to e
Dec2018 | Sep2020 |

13

Imaging and diagnostics Equipment

210

duly 2018 | May.2019
) to

May 2018 { Jan 2620

125

14

Efectronics aquipiment

165

May 2018 | Jan 2012
to to
Jun 2019 | Feb 2020

00 | -

15

- Viactium Equipment

10

May 2018 | Jan 2019
to to
 Nov2018 | Sep 2019

16

Softwares

180

July 20118 | Feb 2019
: )

-5 to
Se_p201_9_ _Ja_n-2020

60

120 -

1 Noe

17

Clean room eguipments and

accessones

150

Aug 2018 | Jan 2019
to to

Sep 2019 | Jan 2020 |

15

‘No.

18

Upgradstion of Optical coating facility

180

Jun 2018 | Jan 2019
fo to
Jun 2019 | Aug 2020

19

Miscellaneous: Equipiients

Apr 2019 ‘May 2019 |
to 1o
May 2019 | Oct 2020

185 40

20

Total

3400

1600

1800 | 200




‘ S | . X . - 8 ‘ _—._______*__.__—.
Schedule of Supplies & Materiale (S&M): ... . %

| Phasing of Expenditure (Rs in

| Estimated | Scheduled | Likes M0 ey e (

No. | item Description . Cost date of date of ———
| @akhs) | indenting | deiivery | Teyoar | 2% vomr | 3% vem
201849 | 201920 | 2020.21
Sep 2018 | Mar 2019 | o
bt | fo 55 140 165 P;"‘-

Nov2019 | Oct2020 | -

2 | Utra high purity Fused siica bianks 220 | Nov2018 Aug 2018 | 200 20 | No
3 | High power spatial light modulators 190 | Maytfe 8 Janéo 19
(SLM) Dec 2019 | Nov 2020

. Jun2018 | Dec 2018

4 | Optical glasses 125 to to
- Sép 2019 | Aug 2020

| oct2018 | Marzo1e
o

5 | Flashlsmps ' 10 o P
Aug 2019 | May 2020

Imp
orl

1 | Laser and electro-optic materials 380

30 80 | 80 | No

90 | an2018 [Juyaote | - [ o | - No
Aug 2018 | Mar 2019 e | - ] o [ves

8|

A_itbearir:lga‘.siég_és 'l_'and spindles )
[ovsmenm o]
HV Energy mg_mm@' 1 s0 Jun2018 | Dec2018 | 25 25 - No
_ | 2018 | Jan 2019 !
10 | Optical components: N 200 to ~ to
_ Dec 2019 Marzozo
Disc amplifier mechanical assembly | .. Aug 2018 | Dec 2018
1 | and involute reflectors 200 to to
inv reredons - Jan 2019 | Nov 2020

Jf Jui2018 | Jan 2019
12 | Oplo- mechanical components | 280 to to
Oct2018 | Jun 2020

2

Lo = NN O Y

85 115 - No

to 40 70 45 No
Nov 2018 | Dec 2020

245 | Sep2018 | Feb 2079 1 _
to to 100 | 120 2 | No

Nov 2018 | Dec 2020

200 | Sep2018 | Feb 2010 |

15 | Workshop consumables to : o | 55

Nev 2018 | Dec 2020
Coating meterials and Spares for 55 Apr2018 | Jan 2018

16 = eners 8 o to 30 10 15 Yes
optical coating facilities July 2019 | Apr 2020

High voitage and electrical 10 | Sep2018 | Mar2019 ]

17 components o to 60 45 35 No

B May 2018 | Jan 2020 | -
% Aug 2018 | Jan 2019
to

to 60 30 No
Aug 2019 | Sep 2019
Aug 2018 | Jan 2019 ‘

to to 80 170 30 No
Aug 2020 | Dec 2020

Totat 3150 800 17060 £50

S

155 | Sep2018 | Feb 2019 .
13 | Chemicals and gases to

14 | Opto-electronic components

18 | Low voltage Components

19 | Misceltaneous #ems, 280




-

.........

FTYNR A "gj/
Schedule of Major Works (MW) :
Phasing of Expenditure (Rs in
Esti | Sched- [ . Lakhs). _
i mated | uled date o Re-
No. Item Description : completion _
LC"kﬁt ) of Indent- | ™ oo, 1% Year | 2 Year | 3% vear | Marks
1 Land - - . - - -
2 b) Civil Works 355 | May 2018 | Dec2019 145 180 a0
3 | c)Electrical& ACVE|[ 100 | Jun20%8 | May 2020 - 40 60
4 | d)Mechanical Works 80 | Oct2018 | Apr2020 - 50 | 30
Total 535 145 270 120

A




-

Schedule of Consuh;ancy & qt!:qr_gapitaf expenditures:

. .- S T r B

Phasing of Expenditure (Rs In
Sr Estimat. uizhggt; Likely com- =
: ltern Description ed Cost . Rema
No. (Lakhs) | ©f Indent- | pietion date | (g Year | 2¥Year | 3% Year | s
ing 2018-19 | 2019-20 | 2020-21
1 | Consuitancy B0 Aug 2018 | Mar 2020 50 - -
o | Other capital expendi- . - - )
ture
Total 50 50 - -
—_—

A



LT

-.Nno—.as

ﬁn&a&l S e, e R S R

. Year &

“Financial Tar-

No
Quarter Major Milestones falling in the Quarter ‘get{Rs in Cr)
] (A 231%;3 15) | Development of front end laser oscillator and fiber
\Apr-aun. " [beam spiitiers to generate multiple beatts
201819 | Gain characterisation of pre-amplifier stage of the front
2 | (Jui-8ep 2018) | end _‘
2018-19 . - o y | 26
3 | {Oct-Dec 2018) | Gain characterization of four disc amphﬁer madule
201819 Test benoh setup of the orie beam of 100 mm aperture |
p {Jan-Mar 2019} | with with small signal sangie pass gain 2 3._ _ -
o B Engineering deslgn afthe laser system and epﬁcai
_ | tayout of the 16 beams
5 | 201820 | Assembly of various sub-systems(fiber osc{ﬂator. puise
| (Apr-Jun 2019) | shaper, pre-amplifers, SLM shapers) of the fmnt end
_ 20f9~20 Assembly of various sub-systems (disc ampiifiers ,
6 | (Jul-Sep 2019) ver supply, VSF, waveﬁ-ont sensar) of the' main
- o ampllﬁer
= 20'1'9—2(3' Optlmizatlen and charactensahon of the front and evf 38
7 | (Oct-Dec 2018) | the laser system ‘
2016-20 Opt;mfzatlon of disc amphﬁer and tts oouplmg to the
(Jan-Merch | front end
8 2020)
Completion of the development of. capacltor ‘banks and
N o preaomzatmn circuit for disc. ampiiﬁers of twe beams
| 202021 - [Assembly of two beams of the faser-system delvering 1|
9 | (Apr-dun 2020) - k:le;euie 3 nanoseoond (each beamlet of 500 J at 1054 |
nm)
202021 | Charadterisation of laser output parameters; energy,
10 { (Jui-Sep 2020) | pulse width, beam profile, etc. of the two beam laser
systemn 10
2020:21 | Integration of the laser system and its een’trol system
11 | {Oct-Dac 2020) | with-the experimental chamber and expemnentai
' o confrol system
1é | 202021  |cany outinttial laser shock experiments with planar
“ | (Jan-Mar 2021) | targets

Note : a) Any particuiar quarter may have more than one milestone or none. °

b) Extend the table similarly to cover XIlf Plan period, if the project is going beyo

nd Xl Plan




