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EXFOR compilation in INDIA is the outcome of the
initiative and efforts undertaken by Nuclear Data Physics
Centre Of India(NDPCI).

The mandate of NDPCI as a member of NRDC is to
compile all Indian nuclear data physics experiments into
EXFOR database .

NDPCI provides projects and funds for EXFOR
compilation to be carried out in different Universities in
India.
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3.In NOR H EASTERN HILL UNIVERSITY
(NEHU), SHILLONG

by Dr. BM. Jyrwa,

Ms R. Ghosh and Ms S.Badwar.

4.A project proposal on EXFOR is given by
Dr Rudraswami in Bangalore.



<In NEHU, the first phase of the project entitled "EXFOR COMPILATION
OF NUCLEAR DATA” has been implemented successfully for a period of
two years from May 201 1-April 2013.

<« Now the second phase of the project proposal is going on.

< This proposal involves performing nuclear data physics experiments
in addition to actively continuing EXFOR compilation activity.

< The available experimental facilities using neutron sources such as
’Li(p.n) at the FOTIA machine at BARC, D+D, D+T reactions at
PURNIMA BARC, 7Li(p.n) at TIFR, PELLETRON, MUMBAL

<+ The experiments will be analyzed theoretically at NEHU using nuclear
physics models codes such as TALYS(Europe) version 1.4 and
Empire(US) version 3.19.

< The experimental guidance will be provided by Dr H.Naik and Dr
Suryanarayan, BARC, Mumbai.
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EXFOR compilation procedures in India.

Compiler

Dr Naohiko

Compiler

Compiler

Compiler

Dr. B. Lalremruata

Dr. B. Lalremruata

Dr. B. Lalremruata

Dr Naohiko

Dr Naohiko

Ask Dr Naohiko a new article.

Send a new article with its entry number to the compiler.
(Normally figures and tables for compilation are also provided with their REACTION
codes.)

Send authors a request of numerical data

. Compile the article.

Indicate the request of data by

(UNOBT) Request sent to A.B.Author by e-mail (year/month/date) under the keyword
STATUS. This will be deleted when the compiler receive numerical data.

Send two files (ordered EXFOR draft and its CHEX output) to Dr. B. Lalremruata when
the entry is made.

Check

-if BIB information (Title, Author, Institute, Reference) is coded as given in the article.
-if CHEX error messages are removed as much as possible. (Ask Dr Naohiko if these
messages are not understandable.)

Make correction with the compiler when necessary

Send the corrected file to Dr Naohiko.
Do further checking and correct the file with Dr. B. Lalremruata when necessary.

Notify Dr. B. Lalremruata and Compiler when the compilation is completed.



Entries compiled by NEHU Team (Dr. B.M.Jyrwa, S.Badwar, R.Ghosh)

SI. |Entry |Journal reference | Year in | Time Taken to | Compiled by
nos | Nos which | finalize the
entry is | entry
assign
l. D6095 | NPA 96 (1967) 2010 7 months Dr B.M.Jyrwa, R Ghosh
521-528
2. EPJ A 44 (2010) 403- | 201 | 4 months Dr B.M.Jyrwa, R Ghosh,
410 S.Badwar.
3. PRAMANA 57 2011 4 months Dr B.M.Jyrwa, R Ghosh,
(2001) #1 209-213 S.Badwar.
4. Z Physik A 278 2011 8 months Dr B.M.Jyrwa, R Ghosh,
(1976) 281-290 S.Badwar.
5. PRL 106 (2011) 2011 3 months Dr B.M.Jyrwa, R Ghosh,
022501----4 S.Badwar.
6. PRC 52 #2 (1995) | 2011 | year 10 months | Dr B.M.Jyrwa, R Ghosh,
798-806 S.Badwar.
/. PRC 44 # 3 (1991) | 2011 5 months Dr B.M.Jyrwa, R Ghosh,

1049-1056

S.Badwar.




Journal reference

Year in
which
entry is
assign

Time Taken to

finalize the entry

Compiled by

PRC 49,#2,932 (1994)

| month 4 days

Dr B.M.Jyrwa, R
Ghosh, S.Badwar.

Eur.Phys..A, 44, 385-
392,(2010)

/days

Dr B.M.Jyrwa, R
Ghosh, S.Badwar.

Pramana J.Phys 27, #3365-
379 (1989)

| month 3 days

Dr B.M.Jyrwa, R
Ghosh, S.Badwar.

J.Phys. G. Nucl. Part. Phys 35
025101 (2008)

| month
approximately

Dr B.M.Jyrwa, R
Ghosh, S.Badwar.

PRC 53 #2 803-810 (1996)

| month

Dr B.M.Jyrwa,
S.Badwar.

ITB Hannover
+495117628998
Seite 2 von 3 (2012)

| month 3 days

Dr B.M.Jyrwa,
R Ghosh.

Pramana 52 # 6 609-621
(1999)

| month

Dr B.M.Jyrwa,
R Ghosh.

PRC 81 054607 (2010)

| month 10 days

Dr B.M.Jyrwa,
S.Badwar.




Sl. Entry Journal reference Year in | Time Taken | Compiled by
nos Nos which | to finalize
entry is | the entry
assign
|6. D6165 International Journal of Modern 2012 4 months Dr B.M.Jyrwa, R
Physics E 14 # 7 (2005) (1063-1071) 9days Ghosh.
17. Dé6132 Pramana J. Phys 27 # 6 (1986) 747-760 | 2013 4 months Dr B.M.Jyrwa,
S.Badwar.
18. Dé6173 Eur. Phys.J.A 47 156 (201 1) 2013 8 days Dr B.M.Jyrwa,
S.Badwar.
19. D6188 PRC 84,011602(R) (2011) 2013 3 days Dr B.M.Jyrwa,
S.Badwar.
20. D617 CHINESE JOURNAL OF PHYSICS. 2013 | day Dr B.M.Jyrwa, R
49, Ghosh.
# 4,884
21. D6190 PRC 84,024614 (201 1) 2013 | day Dr B.M.Jyrwa, R
Ghosh.
22. D6208 J.ARI, 41, 401(1990) 2013 2 months 8 Dr B.M.Jyrwa,
days S.Badwar.
23. D6207 Nucl.Instrum.Meth.A 576(2007)380 2013 | month 5 Dr B.M.Jyrwa, R
days Ghosh.
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Feedbacks And Suggestions on Digitizer
and Editor from NEHU compilers:

«There are different softwares which can be used for
EXFOR compilation .

«However, we ( B.M Jyrwa, Ms Reetuparna Ghosh and
Ms Sylvia Badwar), utilizes the following software for
compiling our entries;

»EDITOR.
The Russian EXFOR editor

»DIGITIZER.
Japanese GSYS 2.4.5



FEEDBACK AND
SUGGESTIONS ON DIGITIZER

+We present our feedback and suggestions
on GSYS digitizer.

<+ We feel that this may help to update the
software to make it more user friendly and
thereby improve the quality of digitization.



*»Figures having curves with a multiplication factor:.

»On digitizing figures with curves having a multiplication
factor using GSYS 2.4.3.

»We digitized the points as usual avoiding the
multiplication factor during the process of digitization.

>80 in order to get the true value of the data points, the
digitized data file obtained after digitization has to be
carried manually to EXCEL for incorporating the
multiplication factor.

»Thus we feel it will be more helpful if the GSYS Digitizer
provides us an option to in corporate the multiplication
factor while doing the digitization itself just like in the case

of Russian Digitizer to avoid manual errors.
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FIG. 2, d“.f:c%:i for different fragments emitted in the reac-
tion "Li (47 MeV) + Mg plotted as a function of the lab-
oratory kinetic energy of the fragments. The open cirele,
filled cirele, open inverted triangle, filled inverted triangle,
open square, filled square, open triangle and filled triangle
symhbols correspond to the experimental data for the labora-
tory angles (multiplication factor) of 157 =10%), 20°(=10"),
30°(=1), 407 (=107 1), 50°(=x10"?), 60°(=10"%), T0°( = 10"*),
and 120°(x107%), respectively.

The open circles are experimental
data points corresponding to

Laboratory angle(multiplication factor)
of 15 degree (*1072)
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- ‘ 0074 0525
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g ; END
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L Y
107° ey, " ok | cancel | oL
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Editor Option
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M iy . Inserting at the cursor place
&
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= ﬂﬂj " view " Check
x| | sex | sev| uw | woe| erx EFth FG| pir ERR_MASS || - & nput
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s Lost of accuracy of the digitized data.

<To avoid loss of fidelity it is important to keep
sufficient number of digits in the output file after
digitization.

It is seen that the digitized data with insufficient
number of digits when superimpose on the original
graphs, shifts from central position are observed.

<An example of shift in position is highlighted below
where we have an output file with digitized data
kept to only one decimal place.



1. Digitization is performed as usual.

| %) "CAEXFOR\done entry\New D6208\5sent\SYL (n)\figLPNG" GSYS - 2

File Edit View

Xa | Ya *Ya  Auto |Ad| Rm| | Xerr(sy) | X errfasy) | Y err(sy) || ¥ err{asy) Magnify | Shrink

Loupe

Reset| |Glass Swf_\

100

” X%

Digitizing done
at the center of
the data point.

[ »

[4]

Clicked (0, 0), Mouse (878, 622)




2.The output of the digitized data is kept as shown.

|| "CAEXFOR\done entry\New D5208\Ssent\SVL(n)\figLPNG" GSYS - 24.3 = o | =ia
. File Edit View
e e oo S S
-_— n
Write Save SortX SortY No Sort Close B
p—h
¥(start)= [10.0 Jend)= 4 , Scale: |Linear |+ |, Point: |Fixed |w/, Digit: 15 decimal
yistartj= |1.0 Jend}= |10 Scale: |Log |+ |, Point: [Fixed , Digit: 15 decimal
lnkl
Format of Qutput Data: | Standard |+ |,  Error notation: |Relative ||
Separator. |Space |w |, X-errposition: |xdxydy|v|, OutputError. AsRead |w=
Digitized by G3Y32.4.3
# Date = 21.Aug.2013, 15857 5
# Number ofdata=7 | 7 |
& setyrange[10.0, 40.0] —
# setyrange[1.0, 1000.0] d Scale
# SetLogscaley - i
# MDSFig : dafaa3fhe1dodb3pd0f7b24dbbbfazd 0 Linear |«
# Axis_X . Afd0eDa5fie769cc3feb 17 3dD5f276a3fee926d7 918897 d3feb1c447 aa00che 000.0 Log -
e # Axis Y 3fcBb302e180a504d3feb0f86f7a3a20a3fcbabaabd3Bod 13fc6322a25doddad '
o0 dno oy
— 12817 144
16.1 1.0 151.0
18.9 1.2 164.0
-_— 21412 8289
23314 599
23714 412
26212 2289
- . -
4 | | ¥




4| "CAEXFOR\done entry\New( | (4] Output Dat - - - | 7
File Edit View

Write Save Sort X SortY Ho Sort Close

¥(start}= (10.0 , X(end)}= 400 , Scale: [Linear ||, Point: [Fixed ||, Digit EH decimal

y(start)= 1.0 , Ylend}=1000.0 |, Scale:|Log |w|, Point: |Fixed |+, Digit: Ea decimal

Format of Output Data: | Standard H ., Error notation: H
soraf 597 . e .

Digitized by GSY32.4.3 Savein: Wl Deskiop v @ ﬁ A
Date = 21.Au0.2013, 1

Mumber of data =7 2 Librar
setxrange[10.0, 40.0] m} 5:-'=:cae:'|es|:c:lcler

setyrange[1.0,1000.0] Recent Places

SetLogscale y

MD&Fig : dafaa3foe1ds | DWNEr

Axis X 3deeE!aEffEi?Eii| ]& System Folder
D&;I-:top

. Xa| Ya| *Ya| | Auto E

Axis_Y : 3fcBb302e180

X dx y . | Computer
128 1.7 144 = System Folder
16.1 1.0 1510 Ll'k: : '
ibraries
18.9 1.2 164.0 Network
21412 829 | | System Folder
23314 5389 -
23714 412 Computer o HP Laserlet Pro M1530 Series
26212 229 "\-F' Help & Learn Center
. < Shortcut
: - HPL n
Metwork
File name: Tebd| v

’% Save as type: ’M Files {“} - ]




3.Superimposing the output file on the same figure image:

| %) "CAEXFOR\done entry\New D6208\Ssent\SYL(n)\figl PNG™ GSYS -243

rie| Edit View

Open Image File Cirl-O

Input Numerical Data Ctrl-l

Rm

X err(sy)

X err(asy)

Yerr(sy) | Yerr{asy) Magnify | Shrink

Loupe

Reset

Glass | Shot!

Output Humerical Data Ctrl-5

Exit Ctrl-Q

!

Axis Manager

Axis:
Axis:

Start

End

Scale

10.0

40.0

Linear

1.0

1000.0

Log

[

[4]

GSYS(Graph Suchi Yomitori System)




| "CAEXFOR\done entry\New DE208\Ssent\SYL{n)\figL PNG" GSYS - 24.3

File Edit View

Column 1:

SREETTE T .

Plot

File

Axis Close

¥(start}= (10.0 , Xle
y(start}= 1.0 , Ye

Format of Input Data

40.0 , Scale |Linear | w|, Error
10000 |, S5cale (Log |w|, Error

Standard |« |, Error notation |Relative |+

X

&

X-err

v X

Y v | & Hone |« |,5: |None | » |, 6: |None

Digitized by GSYS2.4.3

Mumberofdata=7
setyrange[10.0 40.0]
setyrange[1.0, 1000.0]
Set Logscaley

X odeoy —_
128 1.7 144

16.1 1.0 151.0

18.9 1.2 164.0

26212 229

Date = 21.AUg.2013, 1:57:19

21412 829 —

23314 599 /
23714 412

MD5Fig : dafaa3foe1dod53b99ff7b24dbsbfa24
Axis_i  3fd0e9a5fi6769cc3feb1f73dbof276a3fee26d7918897d3feb1c4473a00che
Axis_Y : 3fcbb302e180a54d3feb0fB6f7 a3aZ0a3fchabaabd38c4 1f3fc6322a25dcdd5d

Digitized data kept at one
decimal place only

-
| % |

d Scale

0 Linear | =

000.0 Log hd




4.0n selecting ‘Plot’ shifting of the digitized
data from the center is observed.

4| "CAEXFOR\done entry\New DE208\3sent\SYL(n)\figL PNG™ GSYS - 243

o
File Edit View
Xa Ya *Ya  Auto | Ad|Rm| | Xerrsy)| X erriasy) | Yerr{sy) | Y err{asy) Magnify | Shrink | Loupe | Reset| | Glass | Shot!
Axis Manager %
Start End Scale
Axis 10.0 40.0 Linear |«
. Axis 1.0 1000.0 Log -
T | I | ] |
{




< But after digitization when the output file is kept with
numerical data consisting of two places of decimal and on
superimposing such output file on the graph, it does not
exhibit any shift.

<~ However we have also encountered that for some figures
when the output file contain numerical data with two
decimal places shift is still observed(e.g. fig 2a which was
given as an exercise for benchmark in 2012)

<In such cases we need additionally one more digit to avoid
shifting of the data from its center.

<«Hence it is still not clear uniquely about the number of
decimal places to be kept after digitization to avoid such
shift in data point.



Feedback On Russian Editor .

1.BLANK SPACES.

<To remove extra blank spaces in free text during each EXFOR
compilation, we always sclect ‘COMPRESS’ button .

<«But we often get feedback from prior reviewer (Dr N.Otsuka,
IAEA and Dr.B Lalremruata, MIZORAM UIVERSITY, AIZAWL)
that extra blank spaces still exist in free text and need to be
remove.

<»We also do insert a blank space between a coded information
and free text in the EXFOR editor while compiling an entry.

<»However it always shows there exist no space between them
when the compiled entry is sent for correction.



To remove extra
blank spaces.

— _

F File Sectioninput Keyword input - Edit Proce;‘lng Tooks Help

DR o | [N 8] ] 5 ot

; ‘ ‘ ‘ 1 h’ ‘ T ‘ ' ‘ ‘ rMNew Entey Numogr——
Paten Whar Qonmy| | S Chot] | Clck OrChese plChck gt Chec

ALY el
I
ity Dciton S|
FAOLITY (REAC, 3THOTRY) ighly enriched uranium-fueled light- A |
OECAYDATA| HALFLFE Y vater-nodezated sviming pool reactor ARSARR,
‘ st el heavy-water moderated natural uranium-fusled CIRIS, el
EXFOR Fle Stuctre— BDicionaryPanel
i Selected X
i i T
E Oy " Bt e
- oot : ‘
. ) S || e e | o e
04 e o
e Doy
E oMY ﬂﬂ, ] i J
o 0 Curent Postion. SUBENTRY 33048001 BIB secion
E NQQQHHQN | Canee ‘ Hep | EXFOR-Help | Relern
.‘--i\v . N — s e —— ident Sour
-8 BB wan 1| 020- Addtons Resut Codes
B wocomon 4096 channel analyzer, 330 @-m-u ciod s
5 (HPGE) 80 c.c. HPGe detector coupled to a PC-based 330 Eﬁ-lm-nelednrf.‘odes
B SUBENT 38T |- 4096 channel analyzer 330 023 s Cades i
o I I { I
E OCOMON 0 U
o J Fi
"1 M e 08 ] ——

Space added between coded
information and free text.

File Secton nput Kr;wordinput Fdt Pmcessing Tooks Help

\rnmsmmnmupuﬁm cm\

EILT |9
&MM‘DM mm’ Qh.esk Checker EpelCeek| Dt Check

NewEny Number—
0% o

e o v | o s ern] e s s s o e 7 “

o e v oot oo vt | comimr\ e

!
‘ SUBENTHYUW|SUBENTHYO]IWdISUBENIHY’SLIBENIBY-V&NdIEENMUN DATAI‘E‘inENTHYTille[ﬂlhtoll"C'anSUBENTHYTIIe[HMoIﬂ ©'inWhole Fie

EXFOR il Sruche o6 Rl Tout$6 et CGORGRMGMGe ‘qperny] DFOROonayPanel
X0 ety 0t | e et 08t | )| ﬁ“sa'“’“
Nﬂﬁg_@ﬂm j microgran) and (99,43 atom % 244Cm (96 microgram) vere 330 + gwwg;“r B
EW covered with efther & 75 miczometer thick exan ora 330 110t ot
| L DATA 25 micronecer ghick alumimm foil which acted as e 330 |04 Releanca Tioe
B BT g cateher to collsct the recoiling fission products 330 05 Journ Codes
""" during neutron |irradiation of the targec, It was then 330 - Reors
h"“ wrapped with 1 mm chick cadnium foil, doubly ssalsd 330 immw m
0 SBBT 305 in alkathene bags, 330 9 85 s
..... 10 FACILITY  (REAC, SINDTRY) Highly enriched draniun-fueled light- 330 @‘MLME
----- IrN JON water-noderated swinming pool repctor APSARR, 0 017 Reed R
""" i QATA heavyuacer moderated navural whniun-foeled CIRUS, 330 || LIG-Fclty Codes
0SB N6 oo ) 120 c.o, BB devector coled o e bt 3y || LicintSors i
LB 409 channel analyzer, 330 sl
----- : HOCOMMON | 021 - Welhod Codes
,,,,, _FDATA (HBGE) 80 c.c. HPGe detector cogpled to a PC-based 330 00 Deectr Cofes
m\guaﬁ T | 4096 channel analyzer 330 W»snﬁodes
..... m I I { Il }
..... ﬁm - T —
| 18 [ 06 6 [0 | ——




2.0perator used in reaction code:

<+ The operator ¢/’ is used in reaction codes for ratios of two or more
quantities.

<1t is always kept at the end of the record

<~However on doing so we encountered an error
when we run the ‘CHECK’ button during our EXFOR compilation.

= Second pass checking -

ENIRY 33048

#+ Missing data heading MASS l
33048002

#% Missing data heading MASS i
33045002

< But keeping the operator in the second line of the reaction code we do not face
any error messages after running the ‘CHECK’.



/ »On running the ‘CHECK’ with the reaction code below we get
.~ an error message:

lI.|'HI'|'|'.E|'.I| ALY TER T ||h'|"|i.ﬂ|'|‘t dUWRIEN |

1.3
ENGCeRn ) i
EHCSTRENT i 0
SVHINT 3046002 20130626

L)
rEalt

L ($0-E8-ddd (N, FYELE S, CR, T/
{30=TH=23J (N, T) MRS, O, FY) |

{{80- i
STAT0S  (TABLE) Table ! and 2 of Eur.Phys.J.16(20{3}435.
REUEE (FRER)
EN0818 - 0
WL ' !

BME

Hodd _
nig -
044
BE
o
4§
Hoed
Big
4
BYH§

Hitd




Using the reaction above the error message displayed is:

T | Auior | msmrure | Reperence || Facumy | me-source | peector | sawete | wemion | anavvss | err-anatys | reacnion || cumrenTeom|| ey i |

DECAY-DATA | HALF-LIFE | PART-DET | ADD-RES ‘ Mc-urmn| MGHFI'-FLEF| FLEL-FLEFl EDI.IMEHT| CRMQUE | FLAE| STATUS
SUBENTRY0OT | SUBENTRYO0-wizard I SUBENTRY 5UBENTHY~wizudI COMMON DﬁTﬁI 'C'inENTRY Titke (11th Col) | 'C'in cument SUBENTRY Title [ 11th Cal)| 'C' in Whale File
=XFOR File Structure [Column: 48 [Row:44  [Totah:5% flnset |G:\EXFOR\33046\33046.exf sugenTRy| - EXFOR Dictionary Panel
[X]| sexite] SyhisBawarst | Db163 0| DE132ext| D165 o D620Bet 0bed | «[d _AddSeleced | [x]
=& SUBENT _ 33048013 — - 1. f -
e = REACTION 1((90-TH-232 (N, F)ELEM/MASS, CUM, FY)/ 330 E]] - - n“' nrir r
: 002 - Information identifiers
NOCOMMON (90-TH=-232 (M, F) HASS, CHN, FY) ) 330 003 - Instiute Codes
DATA 2 (90-TH=-232 (N, F) ELEM/MASS, IND, FY) 330 [ 004 - Reference Type -
E-4 SUBENT 33048014 « ||| - 005 - Journal Codes |
BE y , [#- 008 - Reports
EE .F rrats bar LAERFUR\IA046\ 33046, ex r Mﬁ ‘E sments
E-& SUBENT 33046015 33046000 1 - (6 015 - History codes
""" BE *+ End-pf-file found while locking for: ENTRY [#]- 016 - Status codes
""" = NOCOMMON First pass completed with no fatal errors [¢- 017 - Rela od
......  DATA i [H- M8 - Faciity Codes
H-& SUBENT 33045016 - Second pass checking - fe- 019 - Incident Source Codes
" BE SR 33048 _ fé- 020 - Addtional Resuk Codes
i NOCOMMON s E;;fm“g ] L - [ 021.- ethod Codes
= DATA *#% Missing data heading MASS A 1 m -
B-& suBeNT 33046017 |||l 33046002 - 023 - Analvsis Codes
..... = BB I i I }
----- : NOCOMMON - Textto find:
----- : DATA

| 56 | 67

| 45




» No error received when we run ‘CHECK’ if the operator
‘’ in reaction code is kept as below .

D6165.exf | DE207.exf | 33046.exf | 33047 exf  I304BRS. exf

ALUL SRIECELD

EN
HEV
1.5
ENDCCHMCH 3 0
ENDSUBENT 37 0
SUBENT 33046002 20130626
BIB 2 4
REACTICH 0-TH-232 (M, F)ELEM/HMASS, CTM, FY)
0-TH-232 (M, F)MAS5, CHN, FY)
2/(90-TH-232 (M, F)ELEM/HMASS, IND, FY)
STATUS (TAELE)} Takle 1 and 2 of J/EPJSA,1F,495,2003.
FHDEID T o
™

33046
33046
33046
33046
33046
33046
33046
33046
33046
33046
33046
33046

[

B BB

1 |12 | 23 | 34 | 45 | 56

| 67

- 001 - Sy=tem identifiers
- 102 - Information identif
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CONCLUSION

<« We would like to express our sincere gratitude to the NDPCI, DAE-
BRNS, who have funded us this project at NEHU, department of Physics
with Prof. B. Jyrwa as Principal Investigator and Dr. S. Ganesan as PI
from BARC.

<»Working on EXFOR compilation for the past two years we have learnt
valuable lessons and information.

< This project gave us an opportunity to learn and acquire a much
better understanding of nuclear data physics experiments. We note that
EXFORIing is a challenge and requires deep technical knowledge in
nuclear physics experiments though EXFORing does not have the
mandate to judge the quality of data in the publication.

<« We are looking forward to learn and gain as much as possible in the
future, in Phase-2 of the NDPCI Project (under proposal stage), while
working with EXFOR COMPILATION OF NUCLEAR DATA. We also plan
to participate in Phase-2 in experiments and in theory under the
guidance of NDPCI (Dr. H. Naik and Dr. Suryanarayana, BARC).
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