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KIST 8t-Ql= 2 MEl= 0|54 AIE{Z2} Sudipta Kundu BfA}, Satadeep Bhattacharjee HfAt,

Manish Jain BrAR2F &4 2=t “Population Analysis with Wannier Orbitals” &=&0]| X| 2
2l 222 24| &&= 2| “Journal of Chemical Physics™0fl AZH=| ACtD EHSiCt

B =020 AZ|0| 3l5tAES AAH oz MG 4 9= Population AnalysiQ| 22 diAlQ| A5t
£ =9 =222 valence bandole =2 J&TE EO|Z|P conduction banddME =2
spilling factor2 25l & 0|S0| &= 7|=2| Y S 7HZdH 28 & BrE e HEfol|A SstE g

022 =Y 4 URACEH 0|2 2I5H HFRI2 plane wave basis& Wannier? |22 24355110

=]1=]
opulation analysisE exactstA| LIEFE 4 Us TEERENEY
pPop ysIS= = M
Population Analysis with Wannier Orbitals
o =
_/|\_A_! _E 7H %I- OEII-EEM-I Spl”lng fa Cto r7 I' O I -I gi Sudipta Kundu, Satadeep Bhattacharjee, Seung-Cheol Lee, Manish Jain
= A ol I.: o O:l I o | i erlap population and Wanni Hamilton population to describe the
O Ol E = 0= L__I. = 1R 7H L& on al ctions. These ich are
. [ - — O nal s rystal orbital H ion,
provide gm nto the distribution of electrons at various atom centres and their bonding nature. We apply
2= = = o this formalism in the context of a p\a re-wave density functional theory calculation. This method provides a
E CH E-I 7 I-Zl 4 I Z-" 01' 0-" 2-| OH %;l %Ihij I- | o|_:I ED'I = means to connect the non-local plane-wave basis to a localised basis by projecting the wave functions
from a plane-wave density functional theory calculation on to localized Wannier orbital basis. The main
= ; o advantage of this formulation is that the spilling factor is strictly zero for insulators and can systematically
%I‘IO_ [e) |'(j:I E-l' O:I —_r,'2|_| S —LI_': i 7'" ZH 9_" o |'7}” % %I-I:é'-l = be made small for metals. We use our proposed method to study and obtain bonding and electron
localization insights in five different materials.
__I'L=; |—AA:H:E I:II- I-O kol =
[e) Sk A Ol 7 o L__ o == Subjects: Computational Physies (physics.comp-ph); Materials Science (cond-mat mirl-sci)
‘—:I 2 T Mo +b—1— EM o Cite as:  arXiv:2009.01130 [physics.comp-ph]
(or arXiv:2009.01130v1 [physics.comp-ph] for this version)
20| A7Yo| HEY 4 UZZ FHUCH oy
From: Sudipta Kundu [view smail]
[v1] Wed, 2 Sep 2020 15:09:55 UTC (4,496 KB}
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First Indian Nobel Laureate
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Total Environment)0l| Al21 0] ¢I7= QE Q| HA SE2 2Z2ECH 284 ¢ YA
F2Y R AUSE E0ECL U= HA |2 HBHOM RSt Bl £27F 22 AY2
=2+ 2t HAE F(Punjab) 92%, HISIZ F(Bihar) 70%, AM¥= F(West Bengal) 69%,
Ot&t F(Assam) 48%, 3t2|OtLt & (Haryana) 43%, SEI2 Z2tH|A| F(Uttar Pradesh)
28%, TAZLE F(Gujarat) 24%. 21 §|& 0|0f O[O Z2td|A| =(Madhya Pradesh)?t 9%,
7t2LIEt F(Karnataka) 8%, 2CIAF (Odisha) 4%, Ottats+E2t F(Maharashtra) 1%
J2|n Z22et 70|12 =2 (Jammu & KashminZt 1%S ZFA|3C} 0]2]2] RO|M e H|A

=& /30| 02 M2 o= YsiFC
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HIGHLIGHTS

Almost 20 per cent of India's total land
area has toxic levels of arsenic in its

4 groundwater, exposing more than 250

. million people across the country to the

poisonous element, says a new IIT

Kharagpur study which used artificial

intelligence (Al)-based prediction

- modelling.

J = -d‘.” ! ! &1 . .-
20 per cent of India has toxic levels of arsenicin

groundwater £2] - The Tribune
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7  75E +E2 H£F 712 A= Ax2 A5t
CE0 35 A A2 AD|OFE ALZ2ItZ2 (Soumyajt Sarkar)2t Or=0|E| 23 2tELE]|
(Madhumita Chakrabort) 8fAl= Q= W H|4A 2¢ Z|Ho| AT £20| 0{Hs| 228 H=2
20| O|R0{2|2] g2 AES B Q= Ao |5t H|A YYEE 2H3S| 510 LIEHLHZ| 2|l
1325 &8 HMERiCtn HEACH RFAHZZ| 4 O/H HFEE s A5t HAE
O|23t=0| 7t E28A0|CtD YRl AT Qlaz|s 2EQl 2HE T AE(Random Forest)E&
AME34CI D YICtH AFZI2 o' AUE Sl QA=7t A5t H|A0f olsf 71 o E2 J¥ES
U2 ZIIS SILIZ SRR US S HRUCH

Sl Q= A4-2] 80%0|H0| A|5t0lM Se&1L ATt A AFOM = A= A5t 2

Q171 oF 9AMTUY Y=O0| 0|52 HIA0| RYE == A-UYH2= 4H|SH0 HA S52
Bl H

A Halizl A2z L FAHSZ] ues ASAls 7|8 H|l& 2| oS ZEO0| O3
HEEA| 2 2ol H|& 2F 28 7sdE AlASIAL A2, B4 2 SHO| Aletz|A2Lt
A2 Y 71590| == X222 OdE= AL AFE o|S5t=H ==0| 2 A0[2t1
L3UCE O] A+ Bilt= A= H|A 2 Z[HOA 2tHst A+ S ABS=0 S2°t JEE &
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PLI(Production Linked Incentive Scheme) &=
RIEE AHz2A=e=z 0k57| st F2 F SiL=

LA QIMEIEE o|ofeitt. Ol= =4tE dits
k

A UEo| 49 oZEE 27| Agoz
HE 719000 315} ASOIN MRSl Bl o4
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£3] - India Times
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_ RELATED
FIELIEFIFC] YIAEE 0N =s2AI= 2ot
Modi govt has been quietly following the
ZSAEf7T LO{LI7| = 3HCE Ol €2 YUsS2 idea of Aatmanirbharta for the past
seven years
Az elo| WS 2|HsHet]| 29102 288t 4 Lt

Tfep QIE FRE BA S7RI0| HUS UMY HZYC| YHS E25T QU MR, FOHE
EETVeL 22 ABO| £871 B7130 W2t olet 22 MBS 4YSH RECHs FUOIM 2
AZE 4 UEZ ZRASID Ut BA, AT AL 24 SOF ST0| A AIAHS AL
o|Z3}247| THR0Y Ol RRLHY YBS AlEIR VIS0l B2Y 2143 RIS Yo 4 U
2510 QUCH A, A2 ZRREL F2 HZY YZ017| TR0 QI 2| 20259712 LB

S2RIE QA0 223 Y0 °F 4 U=s
V Make Vs Import

Electronics goods and industry w0 2S5 G UM A sEE Sal

29 Ol 20| ChEt 42
Imported (%) 57 49 2| 24 %

51 7 302 8,108919.:4)94 Ofl &t

AMESI0] A2YS datetuzt sttt Qe
2016 2019 2025 20144 QI=F MA[HQI CR[Rl & A|Ro| S4A|=

“estimated  Source: IESA _
OLS7| 2|8 Make in India Z24E A|2+5HICT

Manufactured (%) 43
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& . PL ko]l i3t Ql=o| I U 2IFA SIALS el YA B

O Z242 2014d IUHEZSHLH(GDP)O| 16~17%E 7|03 A=Y ZO0f2 7|H=E
2025'E7HA| 25% 2 0|11, ot A=Y 19 72| Ezte|E FEst=t 2/9/E &1 UL

S OHZ2HK L S| AHAIZE = 2 CFAd
as a (o) = -
Of %OI 4~6% S OIME|EO| FEfZ HREZMH
16-17% 25« o= ©

2014* 2025""
7

A B
“When Makeinindia  ** Gowvt's target undér - . .
started Make in India £ - India Times

O Q=o| £A| Cjx|%s} 0|4

Qe SYEF= 2021 22 23Y CR[E QZE2t 158 SHZ TA| Cf[E3} 044, NUDM(National
Urban Digital Mission)2 SI3IC} FEH - £ A| ZHEHE0| 23 (Union Housing and Urban Affairs
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Real GDP growth projections for 2021 and 2022
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