To. Date: 13/06/2023
Dean R&D
Tezpur University

Sub: Project completion report and related documents
Ref: Your e-mail, dated: 12/06/2023, requesting the same

Dear Sir,
In reference to your above e-mail, the project completion report and the necessary documents

on the recently concluded DST-SERB project are enclosed herewith for your needful consideration and
action. The details of the project are given as:

Title: Stability analysis of astrophysical complex plasmas

Grant no: EMR/2017/003222
Dean R& D ref no: DoRD/Phy/PKK/20-398/1897-A

Total budget: 16,93.560.00/-
Budget released: 14,50,000.00/-

Thanking you,
Sincerely,

(¢
<

Dr. Pralay Kumar Karmakar
Professor and Pl

Department of Physics

Tezpur University

Phone: 9954431753, 94351177002

E-mail: pkk :z1ezu.crnetin

Enclosed copies: |. Final UC Recurring (CA Verified)
2. Final UC Non-recurring (CA verified)
3. Final SE (CA verified)
4. Demand draft drawn in favour of SERB '
5. Extengion onders (2 mos)

G- Closure reeporct ( Firest page)
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NOTIHCATION

{tor circulation vid ¢-mail)
Datoed 28/08/2020

This for information of all Principal Investigators of shonsored research projects that the
University is ROING to update the Project Completion Reports portal in the Tezpur University website
c‘!'_tm:/lv_vs«;\y.-sqau.r.iw_qgm)_rgmurpgr_l sfn.r,ojg.cl_;quuioﬂoﬁ_r_epgr_t&-m_rn) inorder to comply with R

Imnsparvnn audit requirement

Under the chcumstances, the Principal Investigators are hereby requested to provide the soft
topics of the Project Completion Report along with final UC and sor duly signed, to the Dean, R&D via
cmal (dx"_‘ll[(!kd@"‘!_(l.’_l_:.AQI_’II_L‘.'L.ID) for uploading the same inthe TU website. 1he Principal Investigators are
alsorequested 1o provsde a hard copy of the atorementioned document 10 Dean, K&D office, for record

inthe concerned project files Those wha have already subnutted the hard copies M4y provide soft copics

anly.
Principal mvestigators are requested to co-operate for smooth implementation of the task.
h Sd/»
Registrar
Tezpur University
fAemo No. DoRDA¢ R/10-75// 350 - A Date: 28 /08/2020
Copy to:

1. ProVice Chancellor, Tespur University.

72 Al Deans Tespur University.,

3 Heads of ali Teaching Departments, TwpurUniversaly.
1 Alllacuhy Members, lespur University

5  AllNon Teachu £ statf Tespur University . -
6 Finarce Officer lezpur University, :
7 Secretary to the Vice Chancellor, Tespur University, for kind information of the Vice-Chancellor.

8 Concerned file,

W

Registrar
Tezpur University

e T ——
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UTILIZATION CERTIFICAT L (UC) FOR THE YEAR 2022 (01,04.22-13.08.22)
Inrespect of RECURRING

oon LLOK.2022 be submbited 1o SERD

the is UC Audited

flehecaven sopanately gon o h fusem sl vear e on S Moo

b Name ol the grantrecen g Organtzation: Tezpur University

2 Name X :
< Name ol Prmeipal Investigator (M1 Dy, Cratay Kumae Knrmahar

SOSERB Sanction ovder no. & date: ENIR20074003222 & 29-08-2014
L Tle of the Project: Stahility Analysis of Astrophysieal Complex Plasmg
Name of' the SERB Scheme: EMR

Whether recuning or non-recurring grants: RECURRING

7. Grants position at the beginning of the financial yeur
(1 Carry forward from previous financial year Ry, 3,275 /-
an o Others, 1 any
(i) ‘Total

t Ry, -3,275/-

8. Details of grants received, expenditure incurred and closing bulances: (Actuals)

Closime halies
(RE ]

TR 4,208

Girants-in-aid- General -
capital assets

Cirant-in-aid-creation for

Total

1. Manpower costs: Rs. 3.10.352/-
2. Overhead: Rs. 32,075/-

Rs, 3,42,427/-

Crapent balanee ol — e o

wranis recenved el Interest
PECNVIOUS s iy I"'ul‘i:‘!'ﬁ"";m! deponited : Fotil avaghnble Ixpenditune
(hgn\.u: .|7, :u).;‘! crea| buck 1o the Girants reeemyed during the yewr Funds (1423 v0) cunred

o Tan SERB

2 3 ] 5 "
Sanction No Dae Aot
() (n (1)
Rs.-3,275/ NA NA EMR2017/003222 [ 15042021 | Re, 350000/~ | Rs. 3,46,725/- | Rs. 342,427/~
Component wise utilization ol grants:
T

i
;
J

Details of grants position at the end of the year

) Balance available at end of financial year R8s, 4,298/-
(i) Unspent balance refunded to SERB (1T any) S NI,
(111)

Balance (Carried forward to next financial year) il applicable

T Rs. 4,298/-

A
(]
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UTILIZATION CERTIFICATE (11C) FOR THE YEAR 2022 (01.04.22-13.08.22)
invespect of RECURRING
as on 13.08.2022 be submifted to SERB
the is UC Audited

(1o he eovenseparatedy fir cach finuncial vear ending on 3151 Marc li

i Certiied that 1 have satisficd that the conditions on which grants were sanctioned have been duly fulfilled/are being fulfilled and that 1 haveexercised
lollowing cheehs to see that the money has been actually wtilized for the purpose for which it was sanctioned:

( The main accounts and other subsidiary accounts and registers (including asscts regislers) are maintained as prescribed in therelevant
ActRules/Standing instructions (imention the Act/Rules) and have been duly audited by designated auditors The figuiesdepicted above tally
with the audited ligures mentioned in financial statements/accounts.

(i) There exist intemal controls for safeguarding public funds/assels, watching outcomes and achievements of physical fargets against the
financial inputs, ensuring quality in asset creation ete. & the periodic evaluation of internal controls is excrcised to ensure their effectivencess

(i) To the best of our knowledge and belief. no transactions have been entered that arc in violation of relevant Act/Rules/standing instructions
and scheme guidelines.

(iv)  The responsibilities among the key functionaries for execution of the scheme have been assigned in clear terms and are not general in nature

w) The benefits were extended to the intended beneficiaries and only such areas/districts were covered where the scheme was intended to operate

(vi)  The expenditure on various components of the scheme was in the proportions authorized as per the scheme guidelines and terms and cond itions
of the grants-in-aid.

(vii) It has heen ensured that the physical and financial performance under EMR (Name of the scheme has been according to the requirements, as
prescribed in the guidelines issued by Govt. of India and the performanceAtargets achicved statement for the year to which the utilization of

the fund resulted in outcomes given at Annexure- I duly enclosed

(viii)  The utilization of the fund resulted in outcomes given at Annexure — I duly enclosed (to be formulated by the Ministry/Departmentconcerned
as per their requirements/specitications.)
(ix)  Details of various schemes executed by the agency through grants-in-aid received from the same Ministry or from other Ministriests enclosed
at Annexure =1 (to be formulated by the Ministrv/Depaniment concerned as per their requirements/spectifications)
Date: | Q/ on )
Place: Tezpun Unive n/nly
o/

.
TN
Registrar
1e.pur tversin Tezpur Universits
Signature with Seal toiiiiviieiiiean. | Signature with Sealoc....vieiereeeenanss
Signature 13 e NAMES v e, eivibonies NAMEC! srvirvenerinnsinnesrminnneenene
Chicef Finance Olfficer
(Head of Finance) Head ol Organization
X i
SRt 2\ For Shekhar Agarwal & Associates
2\ Chartered Accountagts

([ Mo 310079 Y2
W\ 2\ TEZPUR, ASSAn )
“ff

ekhar Agarwal

/
A S

\g‘;’ﬂ\gg")// Proprietor
Membership No.-310479
ICAlI FRN 329706E

UDTN - 23310434 BGLVYZ X 45T
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UTILIZATION CERTIFICAT L, (UC) FOR THE YEAR 2022 (01,04.22-13.08.22)
Inrespect of NON-R FCURRING
ws on 13082022 is submiticd 1o SERB
the UC is Audited

(Lo be wiven sautrately few oonh Jusng i year crding on s Minrehy

Name o the grant receiving Orpunization Feszpur University
Name of Prncipal Investigator (D). De, Pralny Kumae Knemaka
SERB Sanction order nos & date; ENTR/2007/003222 & 29-08-2018

- Titde otthe Project: Stability Analysis of Astrophysieal Complex Plasma

5. Numwe of the SERB Scheme: EMR

Whether recurring, or non-reemrting grants: NON-RECURRING

7. Grants position at the beginning of the financial year

)

(i

(iii)
8.

Others, 1Cany

Totd

Carry forward trom previous linancial year : Rs. 89,576/-

: NIL

: Rs. 89,576/-

Details of grants received. expenditure incurred and closing halances: (Actuals)

U nspent Balanee of
wranis rece el 1 4| )
‘;\lr:\ I:\::\ :(I'.\r: Iterest Lacned d:;:\‘o:l:\l . Jotd Available Fapendiure Cinsmg Balaoces
Ifigute as at St thercon back to the Grants recerved dunng the vear funds (142-3+4) incurred (5-5)
No Tony SERB
| 2 ] 3 3 6 7
Sunction No Date Amount
(1) ()] (D]
Rs. 89,576/~ 2158 NA EMR/2017/003222 | 29/08/2018 Rs. O/- Rs. 91,734/- Rs. 63.200/- Rs. 28,534/~

Component wise utilization of grants:

Grants-in-aid- General

Grant-in-aid-creation for

Toual
capital assels

1 Computer Rs. 63.2004-
Equipment(s) 2. Bauery

Details of grants position at the end ol the ycar

(i)
(i)

(€D

Balance available at end of financial year : Rs. 28.334/-

Unspent balance refunded to SERB (If any) : NIL

Balance (Carried forward 1o next financtal year) if applicable ' Rs. 28,534/-




Certified that 1 iy

following cheeks to see that the money h

U}

()

(1)

(iv)

V)

(vi)

{vii)

(vii)

(ix)

GFR12-A
. 1(See Rule 238 (1))
CERTIFICATE (1'¢) FOR THE YEAR 2022 (01.04.22-13.08.22)
invespeet of NON-RECURRING
s on 13.08.2022 is submitted to SERB
the UC is Audited

(1o he given vepsiately for cach fisanicial veur endvig on 3150 Mirch)

UTILIZATION

ave satishied that the conditions on which arants were sanctioned have been duly fullilled/are bemyg fulfilled and that I haveesercised

s been actually utilized for the purposc for which it was sanctioned:

The main accounts and other subsidiary accounts and registers (including assets registers) are maintained as prescribed in therelevant
AcURules/Standing instructions (mention the AcvRules) and have been duly audited by designated auditors. The figuresdepicted above tally
with the andited figures mentioned in financial statements/accounts.

There exist intermal contiols for safeguarding public funds/asscts, watching outcomes and achievements of physical targets azamst the
financial inputs, ensuring quality in asset creation etc. & the periodic evaluation of internal controls is exercised to ensure their effcctiveness.
To the best ol our knowledge and beliet. no transactions have been entered that are in violation of relevant AcvRules/standing instructions
and scheme guidelines

The responsibilitics among the key functionaries for exceution of the scheme have been assigned in clear terms and arc not general in natur.
The benefits were extended to the intended beneficiaries and only such arcas/districts were covered where the scheme was intended to operate
The expenditure on various components of the scheme was in the proportions authorized as per the scheme guidelines and terms and conditions
of the grants-in-aid,

Ithas been ensured that the physical and financial performance under EMR (Name of the scheme has been according to the requirements, as
preseribed in the guidelines issued by Govt. of India and the performance/targets achicved statement for the year to which the utilization of

the fund resulted in outcomes given at Annexure — I duly enclosed

The utilization ot the fund resulted in outcomes given at Annexure — 11 duly enclosed (10 be formulated by the Ministry/Departmentconcerned

as per their requirements/specifications. )

Details of various schemes executed by the agency through grants-in-aid received from the same Ministry or trom other Ministriesis enclosed

at Annexure =1 (to be formulated by the Ministry/Department concerned as per their requirements/specitications).

Date: \0/0 I/Q L)

Place. Tez Fur( U’/’))‘V&%‘v /

2
Y

Registrar
Tezpur Universiy i

»
Signature of PLt oo frveeeSerieeeneann. Signature with Seal toooiiiiviiininins Signature With Sealvvicnveeeieenens
INAMES oo vonrnmnrnaninsarssssnsesssniessnn Name:

(Head of Finance)

|
Chicf Finance Officer rrmmemmresess [ I sesrsmsnisn e g
|

Head of Organization

For Shekhar Agarwal & Associates
Chartered Accountants

SHekliar Agarwal
Proprietor

Membership No.-310479
ICAI FRN 329706E

UbIN - 2 33104749 BV ZXx45+4



. SERB Sanction Order No and date : EMR/2017/003222 & 29-08-2018

. Name of the PI

. Total Project Cost

Revised Project Cost
. Date of Commencement

Statement of Expenditure

: Dr. Pralay Kumar Karmakar

: Rs. 16,93,560/-

:14.09.2018

(Month wise expenditure incurred during current financial year)

Month & year

Expenditure incurred/ committed

April, 2022 Rs. 20,000/-
May, 2022 Rs. 20,000/-
June, 2022 Rs. 20,000/-

July. 2022

Rs. 20,000/-

August, 2022

Rs. 20,000/~

Grant received in each year:

Ist Year

2nd Year

3rd Year

4rth Year

5™ Year

Interest, ifany
Total(a + b + ¢+ d)

: Rs. 7,00,000/-

[Rs. 2,10,000/- (non-recurring) + Rs. 4,90,000/- (recu rring)|
:NIL
: NIL

: Rs. 4,00,000/-

.
: Rs. 3,50,000/- A ;
¢ Rs. 2,692/ (First year) + 9,140/- (Second Year) + 6,267/~ (Third year) + 2,158/ (Fourth year)

: Rs. 20,257/-



. ) . Total funds Expenditure Incurred Total Balanceas |Requirement
S. No| Sanctioned allocated [ 1" Year 2™ Year 3 Year 4rth Year | 01.04.22 [expenditure till jon (date) of funds
. heads (sanctioned) (14.09.18 to [ (OLOL19 | 4 45 01.04.21 To 31.03.22 X =H1-IX
() an anmy 31-??\-})") 3 03"20) To31.03.21) To 13.0822 | (IX=1V+V+
'(\,‘) (Vi) 31.03.22 (VIII) VI + VII+VIII)
(VI
I. Manpower 10.29,600/- 58.065/- 2.25,000/- NIL 3.85714/- | 3.10,352/- 9.79.131/- 50.469/- None
costs
2. Travel NIL 57.879/- 28,253/- NIL NIL 86.132/-
3. | Contingencies| 3-00.000/- NIL NIL 33,379/- 7,377/ NIL 60,756/~ 1.53,112/- [ None
4. Others, ifany NIL NIL NIL NIL NIL NIL
5. | Equipment 2,10,000- NIL NIL NIL 1,32.481/- | 63,200- 1.95.681- 14319~ | None
6. Overhead 1,53.960/- 32,075/- NIL NIL 51.575/- 32,075/- 1.15.725/- 38.235/- None
cexpenses
7. Bank Interest 2692 (1* NIL NIL NIL NIL NIL NIL 20.257/- None
year) + 9140
2™ vear) +
6267 (3¢
year) + 2158
(4" year)
3. Total 17,13,817/- 90,140/- 2,82,879/- 81,632/- 5,77,147/- 4,05,627/- 14,37,425/- 2,76.392/- None
(With bank
interest)

(3 nance
Aezpur K versn )

Signature of’ (\)mpglull financial z ﬂlllho‘“

Name and Signature

(¢
ate: (with seal)
Date: 9/on'3 For SheRﬁarKgarwal & Associates
= - €hartered Accountants
* DOS = Date of Start of project ARNAL ¢ e S

losss i Ho h d fer that head. without prior approval of
1 & \pgndmng under the sanctioned heads. at any point ot time, should not exceed !Unds al Lale um er that head, without p Py ekhar Agarwal
' SERB i.e. Figures in Column (VI should not exceed corresponding figures in Lnrunln(lll! M) . Proprietor
A i Membership No.-310479
\ ICAI FRN 329706E

ybIN-2%310479 ROLVYZX 4544




$ )Z 6(5% 1RWLILFDWLRQ IRU HIWHQVLRQ

JURP -3. .DUPDNDU SNN #OLYH FRP!

6XEMHRW6{5% 1RWLILFDWLRQ IRU H[WHQVLRQ

'DWH ¥XH ODUFK DP

7R = SNN#WH]X HUQHW LQ SNN#WH]X HUQHW LQ! SNN#WH
SNN#WH]X DF LQ! SNN #UHGLIIPDLO FRP SNN #U

EFuW Zz upvPrSB & Gvidv D' Z z ulvIE &+ Eviv JVE
NvaDlv @D EieUiitiitw VD

dw Ev@ii> Pu Jo<tu D Ev(i> Ru JoQuE

i W Z rE}Y. Vv

—

6FLHQFH DQG (QJLQHHULQJ 5HVHDL

6WDWXWRU\ %RG\ (VWDEOLVKHG 7KURXJK DQ $FW RI 3DUOLDPF
'"HSDUWPHQW RI 6FLHQFH DQG 7THFKQRORJ\ *RYHUQPHQW

6&,(1&( (1*,1((5,1* 5(6($5&+ %2%$5"' 6(5%
BWDWXWRU\ %RG\ (VWDEOLVKHG 7KURXJK DQ $FW RI 3

6FLHQFH DQG (QJLQHHULQJ
UG WK )ORRU ¢
7HFKQRORJ\ %KDYDQ 1HZ
1HZ 'HOKL
J)LOH 1XPEHU (05

'‘DWHG ODU
6XEMHFW 3URMHFW WLWOHG 6WDELOLW\ DQDO\VLV RI DVW
'HDU 'U 3UDOD\ .XPDU .DUPDNDU

, DP SODWHG R L QRIP \ RX WWDWWH 6( 5% KDV QR REMPW R L QH WQGL @ WH GXUWDA R R, DERYH
P HOW RHG SLIRWPVE.  HIKW P RMVALH [LRP - R Z L KRXWDQ, B M0

e /

<RXUV VLQF
'U 1LORWSDO
06
3K 3K
(PDLO QLORWSDO;j
'U 3UDOD\ .XPDU .DUPDNDU

DJQLJDUK WH]X HUQHW LQ VUF SULQWHUBIULHQGO\BPDLQ SKS"SDVVHGBHQWBLG PDLOER



$ )Z 6(5% 1RWLILFDWLRQ IRU HIWHQVLRQ

'HSDUWPHQW 21 3K\VLFV
7H]SXBQLYHUVLWYWWRQLWS XUQR QDSDDWH]SXUH]SXWBVVDP

1(*$/ ',6&/$,0(5

3GDWH CR (RWUHSO VR WKLV PDIO

> 6(5% LV QRZ RQ 6RFLDO OHGLD .LQGO\ IROORZ XV RQ 7ZLW
KWWSV 272ZZ WZLWWHU FRP VHUERQOLQH@

7KLV LV D VIVWHP JHQHUDWHG LQIRUPDWLRQ DQG GRHV QRYV
FRQWDLQ &RQILGHQWLDO DQG RU OHJDOO\ SULYLOHJHG ,QIF
LOQWHQGHGUHFLSLHQW V RQO\ ,I \RX KDYH UHFHLYHG WKLV
UHFLSLHQW V NLQGO\ QRWLI\ XV DW LQIR#VHUERQOLQH LQ
IURP \RXU VI\VWHP $Q\ XQDXWKRUL]JHG UHYLHZ XVH GLVFOF
SULQWLQJ RU FRS\LQJ Rl WKLV HPDLO RU DQ\ DF WY RQVW DRW
SURKLELWHG DQG PD\ EH XQODZIXO ,QWHUQHW FRPPXQLFD\
WLPHO\ VHEXUH HUURU RU YLUXV IUHH 7KH VHQGHU GRHV (
RPLVVLRQV YLUXVHV RU FRPSXWHU SUREOHPY B[ &HWXOQF R
PDLO

6$9( 3$3(5 7+,1. %()25( <28 35,17

'RQwe¢iw ZDQW WR UHFHLYH VXF K @QERAML KIHHDIWWRQV BIQ R DUML

$SWWDFKPHQWYV

XQWLWOHG|> @ SODLQ
6LIH
7\SHVH[W S|lODLQ

DJQLJDUK WH]X HUQHW LQ VUF SULQWHUBIULHQGO\BPDLQ SKS"SDVVHGBHQWBLG PDLOER



3 obDLO 3. .DUPDNDU 2XWORRN

6(5% 1RWLILFDWLRQ

6(5%B$GPLRU¥Y¥WHIDARR QOLQH LQ GRE%BHGERQIOWL\YBIDMVY !
7KX $0
MVHUELQIR #JPDLO FRP VHUELQIR #JPDLO FRP!

#6(5% .QGLD  GFLHQFH DQG (QHIVQHUMEMEDJ 5
BVDRUWRG\ (VWDE RAVIKHDBQ7TEBW RRLDPHQW 6(5% $FW
'"HDWPHQVWFR HQF H PIQE@RDRRYU Q P HIQ W@ RL D

6&,(1&( (1*,1((5,1*$5%6(%85"' 6(5%

BV DRAXMWR G\ (VWDE @XVKHEQ I$BINORDPHQW 6(5% $FW

6FLHQFH DQG (QHY EFEKHBEQ J
B WK )OR®RRFN
THFKQRORDQ%KBIZ 0HKRDIEX O
1HZ 'HOKL

)J)LOH 1XPEXU

'‘DWG 0D\

6 XEMHRWHBW WIDEQA& GW 6l DEDRE®YWLIVFRO FRPSOH[ SODVPDV

'HDU 'BUDOD\ .XPDND.UDU ~

, DP SODHG R L RP \RXWDAWHG(S%KD/Q?FEMHMQLQ{WQ].QWH@(LDMM
P HQA RHG SUIRWMPAE\ DORWHUWKUHH P ROWMMELH 1URP AR Z L KRXAADQ,
DG MRDOXQGV

KRXWVLEPKNU
'U 1L ORWSKRVK
06
3K 3K
(PDLO OQD@RWSEQR'

‘U 3UDOD\ . XPAOWN DD

KWWSV RXWORRN OLYH FRP REBLO -=RBOERPLGEPLETNW '$BBLZ&I%*$$$'2PVVL K IN*1Z)ZH# WV H«$



3 0DLO 3. .DUPDNDU 2XWORRN
'"HODWPHQW 21 3K\VLFV

7HISXU $HQMLYW\ 'LVWW VRQLW SXLP S JBXQR]SXGYSYDP

[(*$/ $,®&5

3GDWHGR QRWHSO R WKLYV P DO

> 6(5% LV QRZ RQ 6RFLDO OHGLELWVEEPUERQORD KXYV RQ 7
KWWSV WZAWWRWP VHUERQOLQH@

7KLV LVHP VIVQHG DLW DRULRQ DQG BRMMVDQRW LBIQTKW XU 0DLO PD\
&RQILGHQWLDO DQG RU OPDWQAQ SQE LLO/HB HHBQ@GAH BRUS LYHIQHV LD V
\RX KHDMJF HHOY WKLV H ARIL D HR@AWU W RIG HHEWSLHQW V \WNXQ ®O QI
LQIR#VHUERQOLQH LB W& GVWK AR LOBIRRVR & UDWWP/ W Q\ X QD XWKR
HYLHZVH GLNVNFORWWHPL@D®LRQ SRUQWLQJ RUKER H\RRQRUORRU D
WBIK HODUDQFH RQ WKLV HRRREGWW G VPDL FEMOX BBIDW | KR P PXW L F
FDQQRW E HHH® WB QWLMHFOAURWUR U YH M X VKIWW VHQGHU GRHV QRW
OLDELOLW\RW®RURPQVWIURQV Y LUKV FBIRLP FRPSKWLHGIFH S LE\QIMQ
HVXOWKRLY H PDLO

69( $3(5 7+,1. %()2%5(35,17

'RQWCOW RBUBMLWXFK QRWLILF B3 RN RGYBIRWG DR PXOQOXWYVFULE

KWWSV RXWORRN OLYH FRP REBLO -=RBOERPLGEPLETNW '$BBLZ&I%*$$$'2PVVL K IN*1Z)ZH# WV H«$
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Closure Report

File Number : EMR/2017/003222
Project Title : Stability analysis of astrophysical complex plasmas
Principal Investigator : Dr. Pralay Kumar Karmakar

Tezpur University
Distt. sonitpur p.b.no.72 napaam, tgpur, Tezpur, Assafi84011

Total Sanctioned Amount : 16,93,560 (INR)

Total Released Amount : 14,50,000 (INR)

Start Date of the Project: 14 Sep, 2018

Date of completion: 13 Aug, 2022 (47 months)

Approved Objectives :

iStability of noruniform complex astrophysical fluids in the JWKB framework.
1Revisiting the above with turbmagnetic and tidal fields.

iHigher-order analyses in similar environments of starforming clouds.
Deviation made from original objectives (If Any) :

None

Ph.D. Produced/ Likely to be Produced D2
Technical Personnel Trained 2
Total Expenditure : 14,37,425 (INR)

Concise Research Accomplishment :

The research accomplishment can be observed from the number of research papers published acknowledging the gr:
EMR/2017/00322 along with the funding agency. Some of the published works are given as fdllo@atta, S., Karmakar,
P.K. Fireball sheath instability. J Astrophys Astron 43, 64 (2022). https://doi.org/10.1007/128388507 2. Subham Dutta
& Pralay Kumar Karmaka(2023) A multiorder nonlinear metanalysis of bifluidic fireball sheath fluctuations, Waves
Random and Complex Media, DOI: 10.1080/17455030.2023.2178826 3. Astrophys Space Sci. Sayanti Dasgupta
Karmakar, (2019) 364:213 https://doi.org/10.160509019-3706Xx There are more than 15
the DSTFSERB. They can be manually searched from the Research gate account of the

P

2ars published acknowled




Closure Details

Experimental/ Theoretical Investigation carried out

The investigation carriedut from the funding was purely theoretical, some of which can be enumerated as mentioned.belc
High-order nonlinear instability in the laboratory plasma chamber. 2. Linear formulation of the sheath plasma instability. 3
Study of various wave dyndas in the white dwarves. 4. Study of solar plasma, etc.

Detailed Analysis of result

The detailed analysis of the same is given as follows 1. The steady plasma fireball instability (PFS) dynamics evolgliag a
spherical electrode realizable in thalzient plasmas is theoretically explored in a bifluidic model framework on the relev
laboratory scales of space and time. An applied ¢jiresr perturbative analysis (relative to a wddifined hydrostatic
homogeneous equilibrium) reduces the pertdrBdS system under test into a unique construct of a secdad linear
ordinary differential equation (ODE) with variable coefficients. The formation of pegjum potential and electric field
structures around the electrode is humerically investigdteel peakonic features are confirmed in color spectral phase spac
well. It is shown that peakonic structures could result even from a linear ODE system against the traditional peakerot pi
fully nonlinear dynamical systems. The representatiorpearkon structures herewith the exponential functions is quite
agreement with the earlier predictions reported in the literature. As a consequence, it may be fairly conjectured ahisur
provides a theoretical platform to support the experinigntdserved PFS potential structures from the bifluidic perspectiv
The atypical eigematterns are fairly consistent and correlative with experimental findings reported elsewhere. Thus
analysis could be additionally applicable to understand thpliogustability scenarios of plasma sheath, fireball and doub
layer on the usual laboratory scales. This PFS instability analysis may indeed be efficacious in diversified plasmaypro
systems alongside the she#ilduced instability evolutionary phemena of applied value in varied astrolabplasmi
circumstances. In a broader sense, the plasma fireballs exert substantial pressure on the neutral and ionic compbpgnt:
inducing a macroscopic bulk gaseous flow in the test splsma medium takeunder consideration, resulting in a number o
plasmajet phenomena. As a result, a fair understanding of the plasma fireballs and instabilities could enable us ig deve
low-cost jet propulsion device for spacebased technical explorations. A canpigh plasma concept of various associate
instabilities is still in infancy stage as far as seen. It is believed that this analysis could be a promising elenggitit faini
this important direction having both laboratory and astrophysical plasméicagces. Lastly, extended application of our
dynamic fireball model in explaining the astronomical expanding ganagnaursts effectively could be another future scope ¢
high explorative relevancy.

Conclusions

The research conducted through thmaficial help from this project helped us in understanding multiple instabilities occurr
both in the laboratory as well as astrophysical plasmas, their functioning, theoretical formulation, and finally theatiomobc
of the result with the experimemtindings. The novel Gravitoelectrostatic sheath (GES) model was also explored during
prolect tenure and ylelded publications. It widened our understandlng about the sun like stars and multiple waves, elge

Scope of future work

A number of instabilities active both ingHaboratory as well as astroplasmas are planned to be explored in the future, su
sheath plasma instability, streaming ion instability, Rayleigh Taylor instability, ionization instability, etc. Moreov8E $he
model is planned for deeper exploratiarthe future with inevitable publishable outcomes.
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The plans are given as follows
1. Writing more manuscripts,
2. Doing light calculation,

3. Literature survey, etc.
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