3{®P 35 av 2026

(TVHTY] F5fl [T, YT GBIV HT TeTIdl JTed TeT)
YIE, TTEHTIIV - 382428, TGIVIdT




e g R e 3 eift I=a dogw, 3= auHH
e S Yl araeRon ¥ fow fafte Ree gsfem
gunierdl fasiRid & 81 S8 18-y, FHaa-amfera qur
Bl 1 s SRA Tdl sRR-REsSe MR yormed =i
8 Wl gH WML db Uged H wew R
W1 &1, 6-fS3T-ofT-W1eH iR 4 Hicr % Ugd arefl adsrd
fRaferdt Tenfera e ye off fawmfa &1 18 g1



3+ 35 a¥ 2026

81 1Y TR ST T Tl gt vty e
e — A o e
RTSTHTYT Sraf-aa- afifa
SIRGIERIIGIRECRICS eef
ST, QT ], A SHfABRY - T g 3egef
8. 3. VO PR, SH, TR RSEAD)
it G AR, B T yRIe iR o
ST = griefh, ot ifer-sit o
gt wfauT T, oS SfIBRY - ot o
St 3Rfde g Rig, e Sierl-3 g
ot TS 3, IS SRABRT - 3 A
#ft Ga= A, ISP SRy - $ qe"
I BT =78, okaT MR REES)
ot e HUR s, TS SHidaR) qe
ST ge g, a4, fe=<t siftardt e w-fed

wIToHT S 1 3fF 35 T 2026




ThATOTRT

)
.9 o 9.9
1 | e Ud s{eef AHTLH1H FT A 3
2 | duge™ 4
3 | didfid-smSdtem (cpp-IPR), 3rH B FEfd wireAr Yoo 9 TR PPN T 5
Heifeid WA e Sid:fehan (PSI) STHUT B Il IR Wl RISIR 3EHH
4 | e AR TPIZH TR H gTs-aleesl WIGHT ST Jar fevar oneft 8
& fore gRef Fraer-ar
5 | A= g & A AR ; Tans, et e vt iR A% g 10
HfgH Pl
6 | UMel ABHG ASH : YhedH J T I BT TR T T 13
7 | W= YRd, 99 URd N T g 17
BELE femgrdt | 20
9 YIS dig 3Rfa< g uead 21
10 | o= I 2o fore 22
11 | Tl IR HeMR : T T gt R 23
12 | agls:al? forTfes = Araar 24
13 | itd &1 ggeliel gt wfq e 27
14 | R Hqers &1 R a3aT 27
15 | B -T® 3Hd ufshar Y1 Rig 28
16 | X B! qdHH Fexdl o o H 75 R ifa &1 aredepan ST oy grid 29
17 | w1 oas fse 2025-26 W e 31
18 | e & o et fedt orgumr | 32
19 | an feaw vd vafao feaw W T 37
20 | 4197 U TRe o e W fa=vy TRie 2025 TRem I 38
21 | wIeH T fedft srgumT 40

G URST § UHTRIG ATl 3 WIeHT U™ SR, MR Ud Gule® Hsd o ggHid

I P g1 g 1)

wIToHT ST 2

3fF 35 T 2026




“TATHT SIf” € UFA®T & 354 3id B 3TUH THE URdd Dd §C g 3fcdd gaadl gl Iat
2| IR gRT URAST YHIRM &1 98 FARaR WWRT 9 $ad ISUTHT § de-iat I & THR
D Yeg T 8! 8, e gUR HHATRGl ot gord® siftraafad &) ot gurdt @9 wer w1
w el

g 3 IR 91 fafta ae-tet afafafiry & Hefta a@l & qry-a1y Iaamiie fawy,
o FEW gfSww (Uans) vd wWwdr SRaE, R it Irufiia Sert g sRan g1
T | ISTUTT MfAfIRRT R ST 3R Afthaar & 91y Saifed 8t 38! §, foraeT @
it 59 3 ® THIfRd B

RIHTY, MHTR & o | Ie draradl gRT i fafis srdwal ve ufaaRarsi
# UR IR ot Gfbg Urfier] T8t 8, o wevawu s Rver W ura gu 31 &
a9 & SR W MR H Smaiford ured sifed UREa IsTHTST e W TRATY] Sl
fAURT B ISUTHT & IPT FGAT g “IACTUTIT i TUH RIBR (@9 2024-25)" I
rTfAd fpar T | a8 Iuatsl g7 I & fore 7d &1 fawg 21

Y Y, TR ISTHTET Frat-aa= GiEfd F st I TR R Rie™ THAR $ @ &7
H RION AU 98 f§da ver | gunfaa fear i 81 59 Suafsy #§ R
TR Dt Aihd GgUTRIAT WRT8-1a 8 €, 3R g9 FARaR I=1HTT & wuid! foraraa— &1
fo=m & epreR B

g3 uf fayra 8 f a5 ofe utes! & g gad® g1 & Ju-a1y Rves ot fas
gl # 9ff AT RI Td UG Hed & AeHl Bl I SwWHIT Td IR ARG
¥ forg gifiée gutg TuT YUSTHATE Ufa Har g

ﬂwWMN\

(ST. AT e
fewre

wITHT Sgifa 3 3F 35 T 2026



UG
MNP B7 AP 3T 3T TRA R g 3R $HA G (@3ME) 3rydyd 7 ¥ 3 9¢ W 81 39

A1 § §IR 3FS 1 Sidd IR 8l MU ¢, o I8 Wy § for Meifiient R gart FaRkar FRar aedt o
g g1 fhg Tg +ft faemuita ® 6 gt o fAaRRar st < &1 sifassmor 7 &2 Sy

3T TP AR SR IR SR W Hiesd W Teis gR1 AT sieve difsdl g7 Fgel 8t S P
g1 fadwe urfifes ud Tiegpfae Hammsit @ siiasia U8 ey, R s=if ot HiEw siftraiad uefia g
8, 7 &1 gHIdT 81 BH 918d & fob gt HIa gAY 718 Uidl & W wrwifde wu 3 fawrs 1 g afe g0 99a
54 AT T8I g, ol 39 ST IR F X Hoha gAR 1T B3 gt e | Fet a1 = 8t fob g1 oot
Sifreafad & forg +ff guid: URifiret iR MR g1 S—SiR I8 Uicha el 7 bal URY it 81 I 5

W6l U 3R faftr Hrwrsf # Srgare &1 Yaumd Y 81 @ €, 96l gl R Al & 3 W debe
TEXTAT S 36T ¢ 1 3TN 89 RICuy o ATl R S0+ UINI—dTg d8 feal, TR, ARSI afie gi—d
HaTe O B B, TG UT: A1y RepitaT a1 3t fafy & esftin & meny 1 Masd d§ HRdT ymsit &
DIaIs JUAS g &b dTavle, HTADHIR ANT el fof o1 & STt v & | I8 Rufa srcda Ridome g1 &
ST arel an o o oidieht forft & < forad 8, S Wi ofR Iuet faft it o sifaa & farg iR g
gl

Ig Ugi gART UTIST & I & a1ed &9 Thall ¢ SR HiasT & ot gt faf & ue-foras &t wgotdl &
YU R oball g1 31d: TS & fob §F HIWT 3R foify & ufa YagTid ud oIiRee a4 |

e g1 Mt & fafdy qremt § gaieid € 9 S9! [aasyul Sudiv 61 gART fdid 81 =R el 81 a
ORI, 6 St Jd ot ST 9T RTd &3 aifgul Tiasd a1 Hger ¥ WRd Qi & areny I -t
HTST & PISTS BT SUGNT BHRAT AIGHIST &b Ul gARY RriiaRt B

gfe aaa Uigr 39 f=m o TowTar gt o, af Hiasy & YR yrmsh & fafial R siish &1 Uy« 93
Tl | 3T & JHg H faenfial & forg Sro=t YT &I gorar I UgT &t g gu! Uedid 814 & g

o IR &9 dio-cigR, faare-aRIe! iR fafis T iae i) & ¥ S8 d 791 &, 391 UHR gH
Tyt 3R 3! forftrt & TReror & wfa ot ot X8 BTN I8t SITReddT §HR HINTS 3Hf¥id Pl
¢ TN TG | YD ¥ gl |

UGBTI Afed,

ST. Jear gd
&<t siftrerit

wITHT Sgifa 4 3fF 35 T 2026




IAFUISIR), 3raw # FafAa wireHT deaa & dafta

‘q- P8 TTSHT 948 3id:fehar (PSI) ST $ I SR Wl

TR HIhId! Td AR g9
frga-diegsrs W?Wiar HIHT HNAB] BZ-TIGHT ST T,
?7?773?;3/?77, YN SAT: mayur@cppipr.res.in

WIS g Sfd:foran U™ & wieH Yoo fage &
T TEayul R gHgul &l § § Uh & ®U H g
S Bl 3 A P 35T ATh-SsheR, areret #
Y™ B 39 falkw fazm &t Iafy R Jau ° uem
ST 9T I8 UKId BT © b 8HR o & U g &F H
Rt 4RI SR AT I & Srave 98 $E GG &
1y fd s R WIfd ST e

Y WHR & A yd qd wirenn et Fx (CPp),
# 3= <99 dd YHd WieHl & fage 9k
W IUYE B 2000-2006 & GRMH
dlemuuy dius gR1 guiid H1feH & d8d L= gofl 39
TN o i, Joad: RIGid-S<0@ 9 IR 3 W1
TRATY] U g (SUSRYT), 95 & ToR Td WIeH]
Tefiet gy & Iy ggan g fear s9&
IRUMRERY I=-dIA S1-9mmRat & Hafd deawo
' WHCS-3h Werfdd Wiedl JMEHe Ruaex @t
R §5| T 2006-2007 & SHIUN, T§ 3MRUISR,
MR argrct Ra ddidt &1 o yxmeafe R o
M WR IR &R @ UT, a9 MUl & e, MhaR
H. &. Fra 7 Rt & srgeu™ &) 73 I & A B
ol forn ) Meywmafst o wea Jaoa § ge&fa sregaHt
P 3R 3T &HH hiad B & (o€ WdTed fbar T,
i I8 URATIad graxISl TRl Hiasr & SgUisiR &
T 34! & WdF Ae ¢ 9 | I8 Hoba oY faam m
f Tra TN B ufew & ¢RI SR oHwIfad & gRI
gadq fear s, ok ¥Hy w=u ¥ Hidid & 37 Ay
feamart # amY g¢= & fore Mieanfed fovar S g&ar g1

39 RS & Ja§ H, Iagd verf & Teu & fore e
3eX (ITER)-TR1Y, WIH-Te1Rd ag |id fasRid & &1
U 39T 4T 411 39 3@URo § 94, I=-d19-UdTg ard
UdIfed WIGHT W &l I0F 1 & oy THS-3mh
YU 1 G SUANT a1 7T (2007-2011) | 39 AN &
gRUTREaEY Hh-SmEdeR 88 gic WIa (High Heat
Flux) ST BT THd [dT gafl, S R fud anht aeat
W 10 MWm™2 J 3{f¥es WITHT 19 UaTg ST HR Tabdl §
- O I Y gdg WR a9 YAl & SRR g1 5 IS0 H
e fUgen & o fHe eyt 3 Arseder-tam &
Thaed TR fopeed (skeletal tungsten crystals)’ S
Py S =9 & 7-10 AP H Ugd <@ W |
TRIRRATE (Nccem) @eeR), gareme) H feu U
WRATY Yfafehar fIzaiwor (NRA) ¥ Tdl Ia fos I Bl Seib
(bulk) ERed @1 g1 U Fal 3D AR H GRS DI

wIToHT S

&
=
N

TG B &1 37 IRUTH F IR Bz, SMEWSAR 3
IR @ ddid-aedieR § YRd & Ugd gae™
TIHTHS ST RIFTIER (tokamak divertor simulator) &
foera &1 g foa, o fady ®u 9 wgoH-gedh
diegens remgHl & forw gaffd 81 599 uRumasy
fftfa Rroa-diegeng (cMPLE-PsI) T3 (R 1 # fezamn
T ®) T RE Y Wl U F fftiepieud, TR @ik
gfepy fear mar u1| g8 uehia feur mun fos ag fay & 39
-7 Uaife Wewml (platform) # ¥ T& § S T 91y
3eX-TITd 3T YT (~10%* m2s7Y) 9UT 3Af¥H a1y UaTg
(5.1 MWm™2) &I I0d B3 & F&H § (2012-2018) [1]1 39
YD Yomell & FRAR e & W 600 kw d&
faggd wfda @t sraxasdr gt §, Safe dagd &1 fufd &t
1T 7T & folE =g 3R et uuf & IR el BT SuahT
T ST 2 et Ty AT & 14,000 mh ' ¥1 W@-
SMferd did &1 U faggadad T 0.45 XAl dd Bl
3fefi dee i &F IO BT §, O WISHT B Th DICHCS
S & wU d Sfd i g, 3R g8 fugans wanm & e
dd IuYad §1 9P Sffaiad, WIeH e & 3fvwd
RSE] e RDIUh SIARCHT (OES diagnostics) & g
133 ez & oiel Biopa -EaT 9Tel U 3P Wae Hiex
=T forar T g

e 2 auf I, Rrud-fugsms 43 &1 aue 9 3
TE@YUl WTeHI-B R Uard R giferas wireH fafdsror &
LT TR $ o IUART fobar a1 g1 399 EReH, §9R
g grR1 foeRid &0 Ifpau T (N-RAFM), 3R
JUIHIAT = Terdt g o1g (HEA) O W-Ta-Cr-v oft
wﬁa%[1—41|sqe+mu=h$rg@léau€znﬁvw$
Wﬁ&nﬁ%aﬁm 31t & ofeR giferad & gaga Y
94 § SR T & fasRid gid § U1 d Iag &
it a@_m apfd,  gF frwedieru
(recrystallization), q-I'{l'\‘_dT adtg ardear sife P HY
TuIfdd Hd &1 U faRY 0 ¥ Ieara-1g gikomd a8 o
%, ugd & wog & faudld, giferam ¥ fafaforg dwes o
ggd 31 aTgdH 1866 K W+t GA:foreelianror xar
94 g8 UeRid a1 fo 39 aum wR ot o <Rt
FieR SR & gferd gaga §7 Thd § 3R od 3 39
o1 W13t & Y gbe gd 8, a TG T4 F 34 (grain)
B gfe BT a1 3d & (R 2) [2]1 UBh SR, Rma-tiegans
[3] BT SUANT b IN-RAFM TR FH-Is1 (60 eV), -
dTIHT (830 K T%h) dUT I=-3ATT UdlE 3x10% m2s7Y
giferad wireHT fafexur &1 Sregae fopar mar g9 v o
T gl fipfadr St 12, RFd 3 aur drgeh!

3fF 35 T 2026




WA 3R WRId, Bal Bt Hel ol WeR ST
e o | gRomet § Hobd e fb Jag & 4R 99 ard
BIfeaH g, TUT ISP §IG 3T fadd g1 SR We,
I AOHE 3R g -UaeT &) fRUfaat & 39 gagt
URad-l & IO BRd &l 39 JHY WY B
URUMEER=Y Ufdf¥d U1 Nuclear Fusion H CPP-IPR &
UYH dUT 3 db & UHHE diF MY-UF [1-3] UBIRI
gl g% 3ffdf¥ad, IAEA Fusion Energy Conferences
(SBUGIETG, 2018 TUT Ted, 2023) & &l U uxgfaar
al Tlg, ISGEE:] Th JHY 3B (overview) TR 3T
Y| g7 Fsp T Y SeR-HRA gRT MESINT (ITPA) JH<T
Iy Pt 95! # YR & Wl Joad srihd H Th
TEAYUl ANTGH & ®0 H FRAR IoR fovar 7| Sefid
Y T, Ieb I Tgidt {1y o1g (W-Ta—Cr-V) TAT
P! 3T dH b IgaU A¥YFH dIHM (1250 K) T I

UEIHd TS BIad gagal & Hiog™ @1 gy dl—ai
Sifiuw & forw ugedt IR fpar T 3|

Tg ot grn T 6 I st R Aigg iR & gorge
€ 3R Teft g2 e gd it T iR B /M W)
forrem et €1 3 Rkt & T oft T g fas Sidiun
JUHUT DT IUFNT W Ruger & forg Fuifad wirean 9
Tudh A aTelt JHARRN & TRd TRIEU & o Bl wR
F TRe0T HY b w9 H g &7 J fhar o I g1 39
MY I T F-3% f A 3mam| 59 Sidifd T 5
WIS ddHiid [adbiad $t 718, o 6 -3 Tgs
FT-gEREt ®1 9 9HH W FHEir @ T4 750 I Ut
He) Tua gar| faRiy a1d g @) i 59 ufsear # i un
& MBR TN P MU H IS Pl AR R Py

BICTIH S T8 (2.2x10% m™%s™Y, 2x10%° m™2) & dgd
fafer=fora farar mman &1 afkomat 3 gar = fs gg e ang
¢eed o1 goql | fafevor afd & ufd dgar ufeRly
TaRid dxa1 g1 g &l H, fftw ddd-srgder
TARRIETE daeR T Aial FE-FHel, &M (100
FRFS) ST WA HIHT (DPF) A=A [5] BT UG
IR U, TReA 3R I Tt iy e ) uaeht fohe &
aulg e UfRlY FdeR W wifcdd Al &
TEhaTHS THT B Siid R @] ol T BIdhs S
1 -l DT IUANT B fAfaflrg dxed Tl &
I FTe IHAAYad dOR fby, 3R T8 & 3 -

HRIAS THTT T8t TST [6]1 37 S-1-GrAR™T &1 IuTanT

UMY oI B JHTs, THIHTINTT Toie, FI IUTR,

gmslsg\lw 3dre Sfiferar o &ef o Iwadrgde
|

s g, ddd-eEdeR ¥ e o &fte wireH
IRV BT Yhadgads faer fear @, Y uws
TATGHT TRieReR (PPA) AT faar a1 S8t Uey-eidfe
$eR-O ELM & §gd (de § 3R I8 g @& TR GWm
2 TR 1 O XIS UG FA H TeM § [7]1 TeT e B
e S 9 A Ft aRfRufort § fafeRor fesan man, Stet

a7 1: RAIT-Tigg3s 3T &1 Feei

3fF 35 T 2026



AUS R, [RER (blisters) TUT TR Yd BT AT
3@ T BERT AT € 5 Sdid-ersiieR @t didhe
g oiftres e < Al B wfdsy © 39 fadiy gfaen o
IO, O SR diuwe Srgdy & aR H fawiR &
L SR 3A & T SierT- 3o A ford Sa |

g

1. M. Kakati et al., Nuclear Fusion 59 (2019) 112008.
2. T. Sarmah et al., Nuclear Fusion 60 (2020) 106026.
3. M. Rahman et al., Nuclear Fusion 65 (2025) 016017.
4. D.Rajuetal., Current Science 128 (2025) 00113891.
5
6
7

. M. Bhuyan et al., Phys. Plasmas 18 (2011) 033101.
. M. Rahman et al., Chem. Eng. J. 428 (2022) 131111.
. A. Ahmed ef al., Vacuum 240 (2025) 114473.

1 2: THSUHS U (FESEM) ATSSh UG, fSaH 99 ot
el IR Gag & Sl A2 o7 Siferad gergal i@ e g,
e g:fhedliaRur & ufthar &1 sfav fHar|

HETH AT~ IToIT THAT
S 28 SR, 1925, fIwR, JHER, HHich
Tg: 24 RITRR 2004, §ois, HERTY
ST TRATY] A1, YR & TRAY] HRIHH U 4 GH 0% IS 8
THT: U1 4t (1968), TS YN (1973) 3R T faymur (1975)
HRIT: HIHT URHTY] SFHYT e, & SIHUM U9 fabr W1, SiRTia WA SHoil Toi],
R&T AT, AP I 3T YR

TRrefor JRATE: fI=IY HicT I Tod SIS, TSN fhea wia, gfRaRict offts 4as, {6 wice a<ed

TSl THAT Th HRTI TRHATY] a1+ A 617 YRd & RATY] HriwH & i # Agayul Yffrest fAurg | 3 9 1964 &
YRA % URHATY] HrRichH T AT gU & 3R URY & URig TRATY] 391 ST gt STeliR 41T & 3939 § & fasan oiR
3% e & 918 I 1967 H 39 SAHH & Fd o7 MU I WRATY] 8RART & fawra I weifera agnfe My &1
fAaferor fasar 3iR srerat faam| @ 9 1974 & YR & Ugd URHTY] GREUT RATRAITHT §gT) FRA d1d a3 adt & graan
o

TSI YT = TTHT IR GG dd YR & IRHATY] HRIHH HI FATeH [T foRids HRUT 35 "HRA & URAY] HRIGH &
SHE HH ST ¢ Y & o {68 T 396 SRl & AT HRd PR 7 I 0 4t (1968), U HWT (1973) SR TH
fAYWOT (1975) S I= ARG AT J FareT|

YRA BT WRHTY] HRIHH

ST IS T HRA & TUH YUTH TAT6R a1 89 gRT URY {6 70 <1 & "TRA] HRIHH’ ¥ I §U I Hgdquf
el § ¥ U Y| T 1954 T 7018 I Slaede B & 916 d HR dle 3 3R ST BIHt SRR HTHT & A & UTHT
TRHATY] THYH P § IRY dbfAep! oo & Frgad 81 T T 1958 § I= 59 HRHH o1 A1 SIERIFT bR Fgaa
fora T | € g1t SRR UTHT 1 gEE J & 916 S5 59 HIIHH &1 GRIAT a1 a1 T 3R 9 1974 & 3% A o
YR 3 U8l TRATY URI&0T (R g foban foraes are 16T 30l 1 SfRTSIa BTl fireft $iR HRd WPR A 5
U1 QT & = foa

e 24 RITRR 2004 B ST M ITA WAl RIYR MW GG & JHA 31 31 79 11 |

HEM d91-ep ST, ST THAT S JHH H SR YT TR BR TSRS SIS (CAT) BT 19 SGaeh: ‘ISl IHAT WId
WNf®! F5' (RRCAT - Raja Ramanna Centre for Advanced Technology) ®X fear mar an|

wITHT Sgifa 7 3fF 35 T 2026



IS Wi TAPIgH ardTavul A §TS-dlee sl WISHT SIS I
feami=rd=r

od e

31, fgva wish, At~ Sere-&

qaﬁqﬁﬁgaﬁ%malﬁwf%aa?&n%lﬁmw
trqﬁrﬁaaﬁasﬁm Rem g @
W@?ﬁ%@ﬁﬁ%ﬁ%mﬂﬁ?sﬂﬁm‘aﬁéﬁr
faoiehl, dagH Red, 3T Udh e T RF Tssiier WA 3R
TG T Ueh I1Y IUNT Bidl &1 IaHM Yy H, 2-5 kv Bt
BTs-dlecol ool MR 8-12 GHz Pt RF aff &1 IuANT
TP TISHT ST ST 8 | GR& YA dx & fae IRt
F! oM & I, TH B e F Wbl MR foorch &
Tad TUP hl el R Iy &= fear Srar g1 fea ot
gdeTr & ApA F o IRWd & RE B 3Ie-
T3N3 (LOTO) UfshaT 3UATE St § 3R HHaIRal Bl
oy eff & o 21

uf¥eg: Tihiss iR foRIY U ¥ ST 7T URier e
B & S a1et e Wi (RF) 3R IR # Adbd 81 3
e o iR Red & frw 9gd o4 €1 379! GlaRl &
gl fewal R fafevor IRaq arelt IrRh (RAM) @t
ﬁ%lmmsﬁw@ﬁa@mﬁ?wm

IR (PU) B J & B €, Rt ser RIS
@?ﬂfﬁ?ﬂ% J B I B IR J g o,
A Bl ﬁlﬂ?@ﬁ HROT 3T 3T TH BT Tl

§1 X8 g | At faorelt &t ari § wiie-ufdhe 8 ar RF awt

¥ 3ifyys T ¥a1 B, O 3 BIF W Tbdl &1 TG AT gd

<fig Sil & 3R 3/ g G2 d SidT &1 R, 37 e

m%wﬁf%gwéamﬁ?aﬁﬁHﬁWa@
|

RA MY 3R 3L FdTd ¢ [ T gar=men # &3 wRi
qrcil JR&M vumelt gl detl 39H Ol &I oy o
e ard YUt Sexdlid, gaT B AR FRRE SR T
Y& o] golgd IaRIT QM gt Aifgl Sy Tar
%1%%1: AHATIC-TIHTIT Ufharstt & T« gHIdt AT
TRl

TADIgd TR | fPT 91 I FE & UPR: T8 He
&% He@yUl dxTe Bl & o1y SUTNT 3T el 3:
ATSHIAd Wt WH AIY: I8 &R o1 [l IS o TS
3R Tl & O Y AU H Heg Rl g1 RCS RS8R
gﬁﬂﬂéﬁﬁ%@fﬁ@ﬁ%ﬁ‘f@@%%%ﬁﬂﬁ
!

HRUd HIaeITSWTH: 1 GHz ¥ 18 GHz & &g Ireht
& fororelt 3R da 1 TON Bt e Bt o g |

IToHT S

WA 3R HIgHhIAd WW%WT@W
IR F e S U A S 21 ug AIEdida
Sl (8-12 GHz)ﬁW%@ﬁa@fww%m

a7 1: TipIsE FIT
T 3R ISHT & o1 814 dTell gaad ! JHT S I |

37 9 TN # GRaT 9oy He@yul § Rt BIs o it
At Th-pt TR 3T A T fSSTelt BT el T St
TR fRUfS a1 HR Tt 3

WS SrgHa 3R GRe&m Melpia

TR F 3R TP TR gR-WIHW Hie d IH d1d dR &
HIROT T T T8 AT IR & T 8 J UG @ B A 3T
Uhs o, S IuSHRUl &1 THA g BT W1 Ul &t
T YT| 3 geT Bt S 22 SHa 2019 B GRefm wfifa
R RIERIT

YR & U 3R ¢ faw:

FPad waya: 39 Gl dedl B R R U DA
(shielding) Sff¥ard g1 RF & S arelt Wt Ot &1 s
¥ IS u1d & Urshl (grounded conduits) & HIETH 9 &1 o
ST STl & |

3fF 35 T 2026



HIUFIIA  HIA: Abol Bl HH B P [T 3T Had
PRI Had! BT 81 SUTNT fHaT ST B |

WPSATIC-CTMIMSE  (LOTO): fwielt & Hicbe b Ugd
quft Gua § 99 U Sifidpd JURATgoR S9! S @R d

g 3R 3N F YA IwR | dgd Yag-=ia g
Uga= aTd S¥R (VEWFD) TTIT T § | 31T o WR )
P fSSTelt 31U 31U e S &) TaRIT B TS g

4. T 3R faoret &t JRem: 1 ReieR: ;b RiesR PE-
SO (WRd WBR $T RN GRT GO fasbarait § ferg
S § SR D! THI-THY IR HSTge b1 oird Pt et gl

YARM: BR-dleesl ARIAT & MU SgafeT e fNas
ST & SR pHATAl & fore fa=iy S ug=1 sifard gl
&t s Wmﬁmﬁuﬁw@ﬁwﬁaﬁ

AT & fou TrsS s fewam e &1 IuanT fHar Srar g

JepTene: TN Y R4 ¥ Ued Ueh Q31 gt Siral o g,
SR ST g2 aTal I Y R SR HreniRa &t i |

5. 74t 3R fepd

g TR o1 gt yarTRensit & faw RF 94T a9 3G

ThIsd IR Wi f3ar a7 §1 gieiifes, TanT PR ardl

w&r@vwﬁﬁy&ngﬁr@amﬁ%@ﬁaﬁf@ﬁ

AHeRe (SiTd Tl A P TS &

e 3N M dId IF (Fire extinguisher) &1 fRUfd:
I8 gel Y HH MR @ 8

o TRIfET HHARY: T 3T g dTct I Bl IA & fog
REM-URAfEd AR Juas 7l

o T&l 3T (Grounding): T Tt ISR @ Sfdf
TR ST AP TS 8

o Fadl BT e I T fooielt & dRI (Cables) B Tg!
GREZRACEIRIRIE |

e RF/HV =M T gls-dlees 3R RF H-a=Hl &
ﬁ@! 3R 3fffr aret urgT (Shielded and grounded
conduits) 3 HILTH I & ST 74T B |

Ig RIBT BIE-TSil WIGHT 3R RF TN & SR 31T &7
Tl A SR HHARGT BT JREM & T U Aolgd Raf
ST dUR HRaT g

= Ref ot & gred ¥ et 9@ dis gHe 8l gs ol
Rred # @ gexdio 3R IWR T &7 ¥ B IR I8 2
i BT Gd ¢ b Hidw § o § = $ g 3R
1} I9d WY &1 ITART fosar &1 Anfeu|

JAY F Tiopissh IR H WIeH YA SIfeH R 8, i
e foe, 2 SR ey Iuehrul & A J g8 JRfed
T S b g

sk

&I FCATE & GRI AAT IERIel ART @l FAATRNT & fasiansit & AR

“gllol Yl AU UHXRL, AHXRL Al At UssR

U WUl UESIR Ul olotdl UAHA A YRAAA AH%” — T AT

"YRelel Y@ clatiaal, 33 B dls ewdlleld],

[QUAA A uAst s{UR w8, olal YAA el 3" - §HAT e

"yRell of slat, Well ewdlleldl,

YA A, Y& sHUR" - ISTEARIT HerHAT

IToHT S

9

3fF 35 T 2026




HRA g & A AT : SS, dgerd! R yome! 3R
CliFtaan

gATE g%, Praiad Jgad-at

R Feat & HGTT T6T & Flew HT B GiaT & T
GRIST 71 81" - 3fead ST

IS BT g8 HYT A T Hiawgarft &1 Rg gHR
T WSl g1 3B eV Ugd a8 a1 et R o
WRT 3T g9 U Siidl & e ufed gid 39 © B
TH 39 T H YA B gob § oIgl I D1 UG SR g 1
fIsr 3l 3 I R I U &1 Th R a1l Pl
TR § O TP fFad R IUAH §, 3R T ¢RP 8
T gfa 8 S 37 gEAmel & 9, REH 3R
foaRT & ggas B & @ &1 FC U8 § P ugd
gl gk & eR-¢R fra <@ g

TH3MEC] Hifeur a9 &1 giferr MY 3R I W 1. Wex
APpaH HT A=AV 39 A1 &1 319 a9 3R 3d €
g WY Had U fpIeitd ATTT T8l 8, Sfch g AR
Jual & Hiow W e TR usE |1 W9 BH
HTERBRITS SR &) 3U= G &1 AU d €, af
B9 &Hdd Y9 ol ol Ip, dich gH Ul JaY JedaH
Ul 1 W1 X% & Sl § SHRI WA fRia &1 &l

e &1 ga e HH ot Faa TEHRT FT TG Rl
@I 99 U dcdh Ugdll aR M0 &1 Hidd Jdid gd
ST 8, dl S9b iR S ufed dar § a8 e o
UTSIYS § gof ol 98 GUY HRal §, Tafadt Hdl @,
R T U R §, 3R T 3iqd: IR et § o SuP
AT | U dfeT YU od €1 I8t a8 Ul § o 39
IRda § FfSAM F1cH 81 IR Hgayul §, A IR dd
UgTH &1 vy I Fal s Aeayuf 81 oret Bt Rrem
oIt § S e off TG § 98 I8 § & oF Uy BI gt
U R 38 & 3R FY IR R UG @ &

THIMSA & MY H S 92 IH 3T € 9 TS TS B &
A g1 ITIHDl 7 S W P HEH J R Bi
Tfafafys &1 sremge far SR uran fob S | eshdiet o
SUFBRON HI SN Hd §, 3P ARTH B IRA
Ffaefadt 3ufd dfier duds & ugud ufawd d& &l
fiRTae andt 81 30 THSH & U U JTURU I<Te0m
ST o9 3T Pt ugTst W Tgd § o 3 WY &
AORET Ifha gt € 3Pl gy doil ¥ USohdl g,
3TUehT IRR U1 ST 8| T8 IS 3MUD] UbTdT §, Al
g} 3! Togd Hf ST §1 316 HedT B & dis
AR TP IBTHR URTS! BT dIct R Ugdl & | 39 Fiet

<l g ST, <ifdhT SMTUehT IRR I 61 HHSIR g
a1 uga U1l 3 T gHR AT & I B 8T B
T3NS gH IR BT A1 W Ug=n T 8, Qb g uge &1

wIToHT S

A

10

wgﬁmmaﬁwm agsuﬁ@ﬁ'—r%m
ST gl

TMYFarsl 3 39 g1 B GHFH F oY Th §gd WD
g HT TN far § ok 98 § difed Ss¢ orufd

Your Brain on ChatGPT: Accumulation
of Cognitive Debt when Using an Al
Assistant for Essay Writing Task”

Jessica Situ
MIT
Cambridge. MA

Nataliya Kosmyna '
MIT Meadia Lab
Cambridge, MA

Eugene Hauptmann
MIT
Cambridge, MA

Ye Tong Yuan
Wellesley College
Wellesley. MA

Pattie Maes
MIT Media Lab
Cambridge, MA

Iris B
MIT
Cambridge, MA

Xian-Hao Liao
Mass. College of Art
and Design (MassArf)
Boston, MA

Ashly Vivian Ber
MIT
Cambridge, MA

United States

T,

1=

EEG
Alpha
Band

I-ﬁw

Figure 1. The dynamic Direct Transfer Function (dDTF) EEG analysis of Alpha Band for groups:
LLM, Search Engine, Brain-only, including p-values to show significance from moderately
significant (*) to highly significant (***).
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