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Atomically precise nanoclusters play an important role in nanoscale catalysis, photonics, and quantum information
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science. Their nanochemical properties arise from their unique superatomic electronic structures. As the flagship of

atomically precise nanochemistry, the Au,;(SR),, nanocluster exhibits tunable spectroscopic signatures that are

sensitive to the oxidation state. This work aims to unravel the physical underpinnings of the spectral progression of Article type Edge Article
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Manifestation of the interplay between spin—orb|
and Jahn—Teller effects in Au,s superatom UV-Vis
fingerprint spectrat

Can Liao,* Manzhou Zhu, @ ** De-en Jiang ) *“ and Xiaosong Li ) **

Atomically precise nanoclusters play an important role in nanoscale catalysis, photorics, and quantum
science. Their ¢ properties arise from their unique superatomic electronic
structures. As the flagship of atomically precise nanochemistry. the Auzs(SRlhg nanocluster exhibits

tunable spectroscopic signatures that are sensitive to the oxidation state. This work aims to unravel the
physical underpinnings of the spectral progression of Auzs{SRhs nanocluster using variational relativistic
time-dependent density functional theory. The investigation will focus on the effects of superatomic
spin-orbit ceupling, its interplay with Jahn-Teller distortion, and their manifestations in the absorption
spectra of Aus(SRlg nanoclusters of different exidation states.

The Au,s(SR),g nanocluster is the flagship of atomically precise
nanochemistry.! Over one thousand papers have been pub-
lished about it and its derivatives since its identification in 2005
(ref. 2) and structure determination in 2008.** However, the
influence of spin-orbit coupling (SOC) over different oxidation
states of the Au,, )1s nanocluster has not been fully under-
stood, despite it being the most studied cluster in the field and
recent attempts.**" SOC plays an important role in the elec-

configuration of (15)%(1P)°, with 1D orbitals being the LUMO.
Although the double peaks of Au,;~ were explained by the SOC
splitting of the 1P orbitals based on two-component time-
dependent density functional theory (2C-TDDFT),* the role of
$OC in the neutral and cationic spectra remains unexplored.
Another consideration is the interplay between geometry and
electronic structure as a result of SOC. Jahn-Teller distortion
plays a crucial role in the electronic structure of metal nano-
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Metric : 4.2 Library as a Learning Resource

Year : 2018-2023

Remote access of e-resources using College website - screenshots
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o Bangiai "'&% . . .
o Metric : 4.2 Library as a Learning Resource

Year : 2018-2023

2018-2019

Information and Library Network Centre

@7 (An Autonomous Inter-University Centre of UGC)

INFUBNET (Freafirers e i 1 T Sio R $7)

National Library and Information Services Infrastructure of Scholarly Content (N-LIST)

Invoice

Ref No.: INF/N-LIST/2018/6284 Date: 2018-03-15
Invoice No.: NLIST/17-18/930
College GST No.: Not Available

Name and Address of Subscriber College GST Stats Code: TN [33]

To

The Principal

M. V. Muthiah Government Arts College for Women
Thadicombu Road,

Dindigul

Tamil Nadu - 624001

SR. No. l Membership Fee | Period of Membership Amount In Rs
1 l N-LIST Annual Membership Fee IAprlI 2018 to March 2019 5,000.00
CGST@0.00% 0.00

SGST@0.00% 0.00
IGST@18.00% 900.00
Total 5,900.00

Rupees Five Thousand Nine Hundred Only

GSTIN: 24AAATI1480J1ZS
TDS is not applicable on annual membership fee.

Sincerely Yours
\

Ashok Kumar Rai
Scientist-E(CS)
Cut Here

N-LIST MEMBERSHIP FEE RECEIPT
Receipt Date: 2018-03-15 Receipt No: 364

Received with thanks from M. V. Muthiah Government Arts College for Women, Dindigul, Tamil Nadu
A sum of Rupees Five Thousand Nine Hundred Only by Cheque No/DD No/RTGS No. 481084 Dated

2018-02-21 drawn on State Bank of India Payable at Gandhinagar Gujarat towards N-LIST Annual

Membership Fee for the financial year 2017-18

Rs. 5900

Sincerely Yours

=y

For Administrative Officer(PA & F)

This receipt is valid on realization of Cheque and DD.
Subject to Gandhinagar(Gujarat) jurisdiction only
Online Printed Date : 2023-03-29 10:57:22
INFLIBNET Ref No : INF/N-LIST/2018/6284
GSTIN. 24AAATI1480J1ZS.

Infocity, P.B. No. 4, Gandhinagar - 382007, Gujarat, INDIA
T, A, . 8, TR - 3¢00t, A (W)
Ph.: +91-79-23268000, Fax : +91-79-23268222, http://www.inflibnet.ac.in
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Metric : 4.2 Library as a Learning Resource

Year : 2018-2023

2019-2020

& Information and Library Network Centre
' > (An Autonomous Inter-University Centre of UGC)
INFUBNET (Freaferarr orem ST 1 @R S e #7%)

National Library and Information Services Infrastructure of Scholarly Content (N-LIST)

Invoice

Ref No.: INF/N-LIST/2019/6284 Date: 2019-05-09
Invoice No.: NLIST/19-20/665
College GST No.: Not Available

Name and Address of Subscriber College ST Stk Coge: TN 193]

To

The Principal

M. V. Muthiah Government Arts College for Women
Thadicombu Road,

Dindigul

Tamil Nadu - 624001

SR. No. | Membership Fee ] Period of Membership Amount In Rs
1 |N-LIST Annual Membership Fee IApnl 2019 to March 2020 5,000.00
CGST@0.00% 0.00

SGST@0.00% 0.00

IGST@18.00% 900.00
Total 5,900.00

Rupees Five Thousand Nine Hundred Only

GSTIN: 24AAATI1480J1ZS
TDS is not applicable on annual membership fee.

Sincerely Yours

(11
Ashok Kumar Rai
Scientist-E(CS)

Cut Here

N-LIST MEMBERSHIP FEE RECEIPT
Receipt Date: 2019-05-09 Receipt No: 293

Received with thanks from M. V. Muthiah Government Arts College for Women, Dindigul, Tamil Nadu

A sum of Rupees Five Thousand Nine Hundred Only by Cheque No/DD No/RTGS No. 663079 Dated
2019-03-12 drawn on State Bank of India Payable at Gandhinagar Gujarat towards N-LIST Annual
Membership Fee for the financial year 2019-20.

Rs. 5900

Sincerely Yours

-

For Administrative Officer(PA & F)

This receipt is valid on realization of Cheque and DD.
Subject to Gandhinagar(Gujarat) jurisdiction only
Online Printed Date : 2023-03-29 10:57:25
INFLIBNET Ref No : INF/N-LIST/2019/6284
GSTIN. 24AAATI1480J1ZS.

Infocity, P.B. No. 4, Gandhinagar - 382007, Gujarat, INDIA
TR, WAL . 8, MR - 3¢ 00l ToRA (VRA)
Ph.: +91-79-23268000, Fax : +91-79-23268222, http://www.inflibnet.ac.in
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P Metric : 4.2 Library as a Learning Resource

Year : 2018-2023

2020-2021

Information and Library Network Centre

-7 (An Autonomous Inter-University Centre of UGC)
ol

INFUBNeET (Freafarmmers SFam ST 1 R S v #7)

National Library and Information Services Infrastructure of Scholarly Content (N-LIST)

Invoice

Ref No.: INF/N-LIST/2020/6284 Date: 2020-02-11
Invoice No.: NLIST/19-20/1841
College GST No.: Not Available

Name and Address of Subscriber Collega GST.Siate. Gode: TN [33]

To

The Principal

M. V. Muthiah Government Arts College for Women
Thadicombu Road,

Dindigul

Tamil Nadu - 624001

SR. No. | Membership Fee | Period of Membership Amount In Rs
1 IN-LIST Annual Membership Fee [Aprll 2020 to March 2021 5,000.00
CGST@0.00% 0.00

SGST@0.00% 0.00

IGST@18.00% 900.00
Total 5,900.00

Rupees Five Thousand Nine Hundred Only

GSTIN: 24AAATI1480J1ZS
TDS is not applicable on annual membership fee

Sincerely Yours
\
Ashok Kumar Rai

Scientist-E(CS)
Cut Here

N-LIST MEMBERSHIP FEE RECEIPT
Receipt Date: 2020-02-11 Receipt No: 27294

Received with thanks from M. V. Muthiah Government Arts College for Women, Dindigul, Tamil Nadu

A sum of Rupees Five Thousand Nine Hundred Only by Cheque No/DD No/RTGS No. 285715 Dated
2020-02-11 drawn on State Bank of India Payable at Gandhinagar Gujarat towards N-LIST Annual
Membership Fee for the financial year 2019-20.

Rs. 5900

Sincerely Yours

Aﬁ

For Administrative Officer(PA & F)
This receipt is valid on realization of Cheque and DD.
Subject to Gandhinagar(Gujarat) jurisdiction only
Online Printed Date : 2023-03-29 10:57:27
INFLIBNET Ref No : INF/N-LIST/2020/6284
GSTIN. 24AAATI1480J1ZS.

Infocity, P.B. No. 4, Gandhinagar - 382007, Gujarat, INDIA
T, QA A, 8, MR - 33000, A (V)
Ph.: +91-79-23268000, Fax : +91-79-23268222, http://www.inflibnet.ac.in
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1 o Metric : 4.2 Library as a Learning Resource

Year : 2018-2023

2021-2022

Information and Library Network Centre
> (An Autonomous Inter-University Centre of UGC)
- YT U JEed A2a® TR
INFUBNET (vt SR ST 1 TR S A )

National Library and Information Services Infrastructure of Scholarly Content (N-LIST)

Invoice

Ref No.: INF/N-LIST/2021/6284 Date: 2021-04-21
Invoice No.: NLIST/21-22/299
College GST No.: Not Available

Name and Address of Subscriber Collegs GST: State, Code: TN [33]

To

The Principal

M. V. Muthiah Government Arts College for Women
Thadicombu Road,

Dindigul

Tamil Nadu - 624001

SR.No. | Membership Fee [ Period of Membership Amount In Rs

1 | N-LIST Annual Membership Fee IAprlI 2021 to March 2022 5,000.00
CGST@0.00% 0.00
SGST@0.00% 0.00

IGST@18.00% 900.00
Total 5,900.00

Rupees Five Thousand Nine Hundred Only

GSTIN: 24AAATI1480J12S
TDS is not applicable on annual membership fee

Sincerely Yours

\
Ashok Kumar Rai
Scientist-E(CS)
Cut Here

N-LIST MEMBERSHIP FEE RECEIPT
Receipt Date: 2021-04-21 Receipt No: 52129

Received with thanks from M. V. Muthiah Government Arts College for Women, Dindigul, Tamil Nadu
A sum of Rupees Five Thousand Nine Hundred Only by Cheque No/DD No/RTGS No. RBI1122153445118

Dated 2021-04-21 drawn on RESERVE BANK OF INDIA Payable at Gandhinagar Gujarat towards N-LIST

Annual Membership Fee for the financial year 2021-22

Rs. 5900

Sincerely Yo
Vi g
\‘Jw

For Administrative Officer(Finance)

This receipt is valid on realization of Cheque and DD
Subject to Gandhinagar(Gujarat) jurisdiction only
Online Printed Date : 2023-03-29 10:57:29
INFLIBNET Ref No : INF/N-LIST/2021/6284
GSTIN. 24AAATI1480J1ZS.

Infocity, P.B. No. 4, Gandhinagar - 382007, Guijarat, INDIA
FEEE, WAl 7. 8, MR - 3001, TR (9R)
Ph.: +91-79-23268000, Fax : +91-79-23268222, http://www.inflibnet.ac.in
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Metric : 4.2 Library as a Learning Resource

Year : 2018-2023

2022-2023

@ Information and Library Network Centre
',7 (An Autonomous Inter-University Centre of UGC)
»

INFLIBNET (Freaferamer S S = T S freafreem )

National Library and Information Services Infrastructure of Scholarly Content (N-LIST)

Invoice

Ref No.: INF/N-LIST/2022/6284 Date: 2022-03-28
Invoice No.: NLIST/21-22/3695
College GST No.: Not Available

Name and Address of Subscriber CollegeGST. State Code. TH [33]

To

The Principal

M. V. Muthiah Government Arts College for Women

Thadicombu Road,

Dindigul

Tamil Nadu - 624001

SR. No. I Membership Fee I Period of Membership Amount In Rs
1 l N-LIST Annual Membership Fee lApriI 2022 to March 2023 5,000.00
CGST@0.00% 0.00

SGST@0.00% 0.00
IGST@18.00% 900.00
Total 5,900.00

Rupees Five Thousand Nine Hundred Only

GSTIN: 24AAATI1480J1ZS
TDS is not applicable on annual membership fee

Sincerely Yours

Ashok Kumar Rai
Scientist-E(CS)
Cut Here

N-LIST MEMBERSHIP FEE RECEIPT
Receipt Date: 2022-03-28 Receipt No: 55012

Received with thanks from M. V. Muthiah Government Arts College for Women, Dindigul, Tamil Nadu
A sum of Rupees Five Thousand Nine Hundred Only by Cheque No/DD No/RTGS No. RBI0882278546922

Dated 2022-04-28 drawn on RESERVE BANK OF INDIA Payable at Gandhinagar Gujarat towards N-LIST

Annual Membership Fee for the financial year 2021-22

Rs. 5900

Sincerely Yours
) 4

\\v ",,WW

W

Administrative Officer(Finance)

This receipt is valid on realization of Cheque and DD.
Subject to Gandhinagar(Gujarat) jurisdiction only
Online Printed Date : 2023-08-18 17.08:17
INFLIBNET Ref No : INF/N-LIST/2022/6284
GSTIN. 24AAATI1480J1ZS.

Infocity, P.B. No. 4, Gandhinagar - 382007, Guijarat, INDIA
T, Tl . 8, MR - 3¢R000, TR (SRE)
Ph.: +91-79-23268000, Fax : +91-79-23268222, http://www.inflibnet.ac.in




