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Technol ogy Focus
Successful testing of 100 Kk
pl asma torch system for 120

PR is developingpygrbdl Yyensebhdad pi

I

pl ant for depl oyment at t he Homi B h
indi genous f rerewidr oon npel natn t , making us
electrode based plasma arcs, i's a ¢co
ti me thatpossech ahicglsystem has been Id
operation. I n a major milestone, t he
tested continuously for 120 hours. I
which could maintain the inner wall
outer wall temperature of the chamb:
system was operatoad r awlsli endy fvend-d taEytek «
feedback. This plasma arc system dao:c¢
hence it has -tvheerrymaHl i gehf felce etnrco . Der
operation of t he pl asmat hamrmaby stfdm
observed during this testing) I s ve

! asma pyrolysis/gasification for en
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Research Focus
Pl asma -mediedbtaed i on i mpl ant
memory application

Due to the simple structure (metal,/
resistive swi-nohvogat(iRIS9 meamerdi es a
demand -ffenemnaxiton computing technolc
with conventional fl asdis tmefmobriiesat iqo
essenti al for the-baemme rdeeiva lciezsa t[i 3o]n.
pl ad ma dlasleldc olsaw t echni que has been
surface topogralphwygr eaph pbiep as er fsapes
| mpl ementi nhasde prdasenms using rearg

resistive switching applications 1is
pol arity, a single device is used- t«
medi ated oxygen ion implantation toeo

functi plnaaylerTitG f abri cat-eot hagdewvhae
the device were analyzed using condu
nanosi zed met al | i ¢ -ftriepe &n dp od haa w er de sti
cuirrent fldfppdngraseawtwbe process |

(a) (b)

ﬁ|||+

Magnets

,, Magnetic
62 mm “ field lines
4— Fireball

= shadow Ti thin film
mask  substrate

&ECOQAalds8l ustratibasedf i phasmapl ant er

pl asma fireball produced using o0xyg
Il n our recent wor k, published i n Apj
fabrication of resistive memories _a
Fur tthheer ,f i reball technique i s extend
OXibdeesed squared memory celldemohsdrt
schematic illustrat Aophot opobsasamed| g
fireball devel oped uasti ng ddixsygrear gieon

presented .in figure 1 (b)
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CAFM tip

;Ti 0,

Current (nA)

sl =7
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Voltage (V)
Figur(eS2hematic of-based!| oesali pgobevoheagevi eep
and (c) demohel daei asee@fr otcwes s

tially, a titanium (Ti) film is deposited Jo
perfor medi(drsf)eamRef o5rlel 0i mpl antati on, mask:
strate is done. At the end of the implantat
ctional oxide | ayer, and the masked area ¥F
erative to menstuirofna cteh alta yoenrl yo ft hteh en eTair f i I m
«ITayYer . The oxygen implante/dTip/aSit) .colntse su rsd
m in the implanted region, i . e.kEi gthree T2 (&)
ing set wup for the prepared device (sampl e
substrate and current response of dEvVguerre
howsi gaghl y symmetric and reproduci ble hystere's
canning range which indicates the resistive
ntrinsic defects (oxygen vacancies) are mai nl
ayler,s6Fi gure 2 (cflol drfelsiempisng hoef tomor rent | evie
igh resistive state) avtoltahtei Inea nnoesntoarlye cthoa rcaocntfe
rocess, a nanosized cAFM tip works as a dynja
|l i pping of the current state of a particular

>00d® T3 cCc »nwS
—+

O W —®d®T S5 T

- > — TN W —h o+ = —h () — —

Further, t he appHiioabdaiaslleld yi oonf itnmpel apnlitaastmao n t e'c
rapid fabricati onyboas epdersi guda rce darmeanyosr yo f c-€loi &Gs e @ |
-TEM grids of di fferent mesh sizes are used a:¢
i mpl antation. Figure 3 shows the SEM i mages olf
t hat regudpaudryemmesmpma@y dcel |l s are formed for all
cel |l are sharper and wel | defyiamaeld.t hEhe ilglha ek
Ti film, exhibiting better contrast between t
measured in the range of 20 Om to 40 Om depe
mi ni mum spacing bejgmeeneonr yt weoe lalds) aicse nntotTeidO at abhc

£
F
n
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FiguFeeB8Bd emission scannmangge edfe ca rpom;z-kiraj&ieircbomqfnr
memory cells of different sizes fabricated bi/
(a) 40 Om and (b) 20 Om :

I n the present @oeshtee pwef atbaviec ash owmn o f rest-i Ve

medi ated ion implantation for nonvol atil e me M
oxygen ion impl-ashapedopl adsmbalil oemal I is devel
used as an ion source tool. A sputtered grownl
preparyd uamcTiOnal | ayer by oxygen i mpl anftraete obni.
resistive switching at the naholsdcawéedssevhireldl i|s
using conductive atomic force microscopy. T he

fabrication of  bearsieoddiscq uaarrready smeanforTyi @el |l s of |
new avenue for the quick preparation of nanos
met hod. ]

2AEAOQOAT AAO '

[ INN. Lanzi@écommended Met hods to StwAgIvRasethl/ecSYVI
vol . 5, no. 1, p. 1800143, Sep. 2018, doi : 10.

Smal |l BQRU2¢4) (2000109 . I

[ 27]. ghi /Al . Review of Resistive Switching DeV|ces:I

Appl i ®8mabhs St rweclt.ur2e,s no. 4, p. 2000109, Feb. 20

. : : : |

[ 3D0. S.etleBfmMgr gi ng memori es: S BRI\BFIG:rhtISﬂgOFIi‘IE
026®€83@2. doi

resistive
in Physobots 75, no. 7, p. 076882/ 73~unl
q

|

[ 49. Cheaeuhal, asma fireball: A uni ue DR®VI etw offai)ﬁ
Il nstrumemlt.s 88, no. 6, p. 063507, Jun 2017, d0|I
[ 5MI. Trapatmbiniducti ve atomic force microscopy inlv
di oxi de ofhenJbulrma] of Phyasli callXBlh%imdos6f,y, 20p b5 . |

[ 63udheete ARl a s ma -nfeidri et eeldl i on i mpl antati on oAppInedvg
Science, vol. 607, p. 154999, Jan 2023 doi : 1/
SN - MM _—— e, 7
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Page Research Focus
Anti microbial, agriculture,
of Pl asma Activated Water

The piWwasem i nteraction changes the p
to the formation of various reacti Vve
i s known as plasma activated water

to plasma water interaction is showhn

identification done by OES Plasma Phase ig

energy electron
M: Third party carry high energy

M
H,0-0H + H
N3, H, H,0* ...
iffusion

M
N +x0- NO,

Diffusion

| Air

£
NO,(g), '0H(g),03(2), H'(g), etc. v

Quartz _— T B
Vi kas Rat h Tube \ — o R = = Evaporation} { 4
DDFS Fel | ogmiEs Copper ‘: & ENO.(aq.), 0H(aq.), 0(aq.), Hlag.), etc.
APD | PR Tk % 3 2NO; + H,0 - NO; + NO3 + 2H*
! e = Plasma Phase ooty ;de A
- < . -

vi kas. rathoreg@

NO + NO, + H,0 - 2NO;
Container (Ice OH + OH - H,0,

or Water)

—— o Liquid Phase S ’
PAW —_~ \
M. " PAW ch i N “ 8,08

HO3 + HO3 - H,0, + 0,

2H* +2NO; + H,0, = NO3 + 0,

H,0, + 03— -0H + HO; + 0,
NO; + 05 - NO3 + 0,

ization done by measuring
Stirrer physico-chemical properties and RONS

FiguMechani sm of formation of pl asr

Seed t The presence of reactive species enjh
PAW en to 800 mV) as wel | as -6ledu®AaA®Wi gh s ox
germi nati poctential is due to t hed, OMr e ONOOe dalfi
growth O;;, etc. Furthermore, | ow,pHHNOet cd.ueP.
PAW ¢t r t_he pot_enti al to be used in_ appl_ica_
enhanec Virus) fnactivati on, selective kil i
| e mon me at pr oddcotosd,aned csea preservation e
source of miamfighOng§ NOetc.) species.
INCR-SuBNOCNUERE ot ent i al t o be used as nitrogen
Divyesh Pat applications.
SRl Ay Pad Anti microbial applications of |IP
Adam Sangha The _plf';lsma activate_d water _technolog
piomising results in the field of n
I Yy germi nati on amnred .plSaonrte gorfowthhe s[e3 r es u
whi ch morphol ogi cal analysis of Dbaclt
SLUNECRENCIEEE F AW treat ment . The morphol ogical st
Budhi Sagar mi croscopy. _The_treated bacteri a, f
ruptured. Thi s i s because PAW has
eI dr Y treat ment oxidizes the outer membr ar
This | eads to the inactivation of Db'a
[ 5]
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Bactericidal « p

A EfficaC)/
Control PAW Treated
Fungicidal Efficacy

Applications of

PAW accomplished
Nitrogen for Agriculture (Aquaculture) at FCIPT. IPR \‘ )
Pea Plant ' Food ’ Algicidal

Preservation , Efficacy

"Iﬁ% _
ﬂ ﬁ

Day - 0 LEMON Day 60 Coatrol treated C. Sorokiniana PAW troated C. Sorokiniana
FiguAep2ications of plasma activated water |
for I ndustri al Pl asma Technol opiles (Il nstitut:

\
|
1
|
|
1
|
1
1
|
1
|
|
1
|
1
1
|
i
|
|
1

Food preservation using PAW

As shown above, PAW has good antimicrobial aclt
food as well as the enhaheaeaemest spoiltageshel ff
bacteria and fungi infections. The study condu
enhancement in the shelf |l i fe of | emon aft ér |
shdliffe is due to reduction in microbial | oad/](
The colour, texture, weight, and sensory (odou
of PN hed | emon remain intact over time-Q(GNQitib;
washed | emon showed significant (statistical P
Agricultural application of PAW !

I
To study the significance of PAW i the agrigt

n
we explored the effect of PAW on the germinatli
PAW treatment of seeds significantly enhancesI

shown in figures 2 and 3) compared to the c«ier
removes the naturally ésoctiacenghwaxi hromr bhhe
wettability properties and rapid absorption o f
and dry weight, ger mi n@btsiuagra ri, n daenxd, pertod.e)i,n,crelhc
\activity aregohbhswear ped iphaPRAW compared to thel’c
e
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8 i ERENE (8 )
5 ey N v 2? > S 2‘ 3 i
S >N AL l'—g: :'l WAL I
PAW - 10

CA left: 88.6° CA left: 48.2° (d)

Control

CA left: 102.1°

CA right: 105.1° CA right: 84.5° ICA right: 47.7°
& A A

DM water PAW - 5 min PAW - 10 min DM Water PAW -5 PAW - 10

FiguiPec3ure ofibS5mmAW @RAMPIAVAND contr-® w@abletrr ap
ter) grown pea plant. Change in morphology anc
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Past Event s

Participation of research per

The National Conference on Recent Devel
andechnol ogyomfnedr elhircee Wor kshop on Modelll
Pl asmas was organized by Department of
Beahechnol ogy Devel opment Gr oup, Bhabha
i association with the Power Beam Society
242022 at Coi mbator e. Dr . C. Bal asubr an
Nati onal Organi zing Committee and al so c

There was an active participation from
fell ows from FCIPT.

The details of oral and poster present at
Or al Presentations:

1. Antimicrobial, Agricul ture, and Agquac'iu
Presenting Author: Vikas Rathore

2.Se-ODfgani zed Order ed Nanoparticles Ar
Presenting Author: Sebin Augustine

Poster Presentati ons:

1. Pl asma Assisted I gnition and Combusti or
Presenting Author: A. Sanghariyat

2.Study of the Characteristics of Pl asma
Pl asma and Low PressuVel Phge-mled)semgytll
Source.

Presenting Author: C. Patil

3 Effect of Oxygen Partial Pressure on G
Sputtering

Presenting Aut hor: |l nfant Sol omon
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/4 Deposition of Titanium Interface on Stz
for Adhesion | mprovement of Back Cont ac
Presenting Author: Vishal Dhamecha |
5.Surface Engineering-Iahnaisé.‘,hfamramde(dariirzaAli:E
Stainless Steel by Pl asma Nitrocarburilz
Presenting Author: Jeet Vijay Sah !
6.1l nvestigation of Microwave Produced Pl
Presenting Author: K. Nigam :
7.1 on Erosion Study of BNSiIi O2 (Borosil ) II
Presenting Author: Basanta Kumar Pari dé¢
|
8 Effect of External Magnetic Field and
Prepared by Arc Pl asma Process I
Presenting Author: Savita I
Pictures from the confer:(
|

e
7 THANK

o

|
|
|
|
I
|
I
|
|
!
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