$ ERHREREARRAT

RIER RS RRRS RS
AP Fif

i5ie)#bit: http://bg. sunwayinfo. com. cn/



http://bg.sunwayinfo.com.cn/

S;Eﬁﬁmﬁsﬁ*ﬁMQE =
SRR R AR R R 25 2R G- P T

XA E
AR wEHE SURRES Pig-(4 hi A &VE
HPEFEM 2023.01.10 EXNEA 24 2.0

QUAED |
MAPIRAS: FAR. ERXEA. EEBK
TWHOHEAE S, H 5 NSO IE ST

oo gk EPRTALEGHT XL OKIE B 5 SAKERE B 16 /2 (401121 & F: (023) 67033861
BEEALE: (023) 86815037 86815002 A EAE: 400-636-0093



s BRI ERERERAR

MR 25 B RIR 55 R G- T
H %

v G crrrrrreeesssss sttt s s st st s a et s s e st ne -1-
o HMERIEIR G BEVEIRE BRI eovreerernrersernssesssessssssssssnssesssssssssssssssssseses -1-
=, HWEREIRE RIERE RAERBEER ccocereerrrrrernersssessesssssssssssssssssssssssssssnes -2-
U KEZR S covvererrersssrssssnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssens -2-

Ty EARGT oo -2-
20 B TLTLTHIIT R oo -3-
30 BIVRBEIEAREZR oo -6-
Gy PEIERTZR oo -9-
S0 TERIITZE e s -10 -
O T FEHIRE oo -10-
T BHIFIIE oo e -12-
8y THZIIEZR (oot -13 -
00 FUZRTL oot -14-
L0 TEIE DL ot -17 -
LIy BB oo -19-
Fiy ARTETEE creeereeerrenesenssnssessessesssessssssssssessssssassssssssssssssessssssssssssssssssssssssassssssssss -21-

oo kb EEPRTTARESHTX B ORIE B 5 SUKAE K B 16 )2 (4011210 4% F. (023) 67033861

AR

(023) 86815037 86815002

H B E g 400-636-0093



R B 7 BRI 55 R - T

S;Eﬁﬁﬁﬁsﬁ*ﬁmﬁﬁ
—. 58
ERIRRS RGe, EF— I

N T W S R ATASE P i R 7 R
I At RE PRI BT HRAF, et S SR P SRR T, (8 R TR AR G 25 0

ThBe KPR HITT i, RORAEAE F A R GE Rl 2 (K — R BB

(x5 ]
ARG AR

A= A ]

A 2 DR T MEA B BORAT IR =) O i ME R i 7 BRI 55 R 4t

= UL

FUR BRI ARROR SO, IEZIH T E .
AFP TR LS REARA PR A R RRBUIT A » R PR HMERS B BOR

AIRAFIVEAT, AL AL BN AAFEEEE H

= HMERISIR G RIS R AR
TIPS 2 g0) LBV E AR S, WA R AR R

(e EERRL R 4 o
X — R SCER A —h A R A . R SOAE DL RS SRR IR S .
HAT, ARG MG B O 485 Ji/Md s, Geme 3B AR & 405k
DL 32 [ B Z = . H AR

=
B O 370 J35, ik R G4 3L E PRk
HALE AT R . IBM AR 22484 5 A2 [E A E AL IR

+ AEURERH DE . 75

& RERIE: LEVIRMRE OFE MR R NASA i
[E B EE A AD i+ RS ERAY PB 4R , BLARSEEERE B HAT w20

FOPRHM . 2 EREAR RS EEE RS B AR 2MEAF . MK
FARTEA AL AHELEERSE . UNT Sy B H . SeE E R0 450 iR

T, bR T e H A
& WFE: HR CHGER OB 485 JIMEE, AElE IR & 4 R

Ol 370 ke, RREEFIEZ) 3-5 Rk
AL TRIN IS, B 0o 32 238, [ R IroN 347

* DRIER: 1932
NZHR, DR T0T A=K
1

Wb FERTTACEH X L KERE 5 S/KEKE B EE 16 )2 (401121) £ H. (023) 67033861
Hu B EIE: 400-636-0093

Hh

AYEL . (023) 86815037 86815002



S;Eﬁmm%E&*ﬁMQE \ \
SRR R AR R R R 25 2R G- P T

& BOETEHT: O Wk R AR 0 2= 5 R

& WRIIFR: AR, WSS MEE. . BT, BEEIHLA .
R RATEG . SCIRRM, SRS, 155, L WELE,

& WERFN: Ul R. MARR. EESKIH. TRV A BHIFD
ERST RN

=, HMERHEIR G RIS R LR EK

ARG R AEFET Windows Fl Linux #21FE R4 K Web G R 248, & TCP/IP
LRSS 2%, DIARSS 8% 30 W6 B 7 1) 7 2 R 2% 7 S K 2% 07 SR IR (A1 4G 2R 4%
R

AT R e B R R T

| IE7CEEZN-

¥1E &2 4t: Linux. Windows

B ZE: Mysql 5.7

| [ETHCEZS0P

1. CPU: 4#

2. WA 16G LA E, RS C #fERPR=30E 50G PR

3. TR 2B HUET ST BRAL, FEHIEMKY) 600G, NIFIEEIE
LAk, ERUCR S B R R 0 A O A7

M. wR5NMA

1. #ARS

1E 30 0 28 H bk A2 i N http://bg.sunwayinfo.com.cn/, 3N (HMERH RS %
BRS ZRE) EFtm.

2.
o gk EPRTAGEGHT X B OKTE S B 5 SAKERE B 16 )7 (401121 f& F: (023) 67033861
BEE AL (023) 86815037 86815002 B EAE. 400-636-0093



http://bg.sunwayinfo.com.cn/

s EXRMRESRRERAR =
oo SRR R AR R R R 25 2R G- P T

i25 EE 2 3
q'hmﬂﬂ & BIRRFSR R FOME | EEAX | WRE | BARE | ORER | Ao

Progress on Associate-Particle Imaging Algorithms, 2020

2. ERRESIA
(D FxX: AT AmraEm. miE:

s Bk, EAT T S SR A i T LU P A SR 1 T

BRER

1447

e

FRMIE, Wik EASRERER:

(2) DUHAE R X AT F 5 o KA G TS DU RE X . AR RIS
BRI PYRREHEAE X RN 870

-3
oo bk FPCTAIEESHX BLOCEH B 5 SAKEKE B A 16 & (401121 fL F: (023) 67033861
BEE AL (023) 86815037 86815002 B EAE. 400-636-0093




s;z&ﬁmﬁﬁﬁﬁﬁmﬁﬁ
romaron MR A R 55 R G5--FH

TRASTEER

S

- . RERRR

e p ‘ HREE
fery © e A

BURBTIREX AT BLEAT Bok s I P R DIRIHRR . o sCiedi, BEL
PEgeTh ARt i SR AE

Horb, iy B A B A R DU, AT (0 TS s ARk, BRT
BE R AR

[
fir
it

REEREETS

WA SRt TR Q

R E IRER RS

BEAAEERG

(3) HABELX: ETHAAET, 2alHEBIR giERd . Bk,
IR H AR FEH UG 45 2 R (X

TR SR OB R AN R T R AR, R B AR S AL AR

HVERG U, s A B “More” B B E LM AIFIR T, AIAELSIRYIR
VURFEPTHRART , BT R RS

4 -
oo bk FPCTAIEESHX BLOCEH B 5 SAKEKE B A 16 & (401121 fL F: (023) 67033861
BEE AL (023) 86815037 86815002 B EAE. 400-636-0093




s EXRMRESRRERAR =
—— N R 45 PR S 5 Si--FH P T

= % 3
| £ subject Navigation AR
FERSZEFIER
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202 1918
T [iB#5]-Integrated Computational ials and Mechanical Modeling for Additi facturing of Alloys with Graded...
®ES:  DOE-PITT-31637 BTRdE: 2022-01-28
DOE 5 #E®:  To, Albert Klecka, Michael A
B®E:  Wire-arc additive manufacturing (WAAM) has demonstrated its unique capability of producing large-size alloy components with a significantly
DOD reduced fabrication time and enhanced geometry design freedom. I this project, the team has developed an ICME (Integrated Computation...
%457 Integrated Computational Materials Engineering, Wire Arc Additive Manufacturing, Superalloy, Steel, Phase Transformations
NASA
kB [#&i5]-Develop of Enabling Technologies for Chemical Looping Combustion and Chemical Loeping with Oxygen...
#ES:  Final Report: DOE-U.Utah-29160 FEAEHE: 2021-12-31
2T AAEE = Whitty, Kevin
M®B:  This report summarizes results from the project, "Development of Enabling Technologies for Chemical Looping Combustion and Chemical Lo
+ HHEEE oping with Oxygen Uncoupling,” which evaluated several aspects of dual fluidized bed chemical looping combustion and chemical looping ...
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Laboratory, 2013- Space and Aero to User Transfer of Data Demonstration 2
2014. Propulsion Applications of Entry Perceptual (ATD-2) Phase 2
Applications New Satellite... and Motor... Technology...
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Assessment of the Army NASA Strategic Power The Rise of Micro-Training Training, Retention, and Airspace Technology Fuser and Fuser in the
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Co-Design of Free-Space Metasurface Optical Neuromorphic Classifiers for High... ResNet and CycleGAN for pulse shape discrimination of He-4 detector pulses: Recovering...
Tutorial: Machine Learning and Artificial Intelligence in Batteries Differentiable programming for online training of a neural artificial viscosity function within ...
Hybrid electric buses fuel consumption prediction based on real-world driving data Adapting a Model of Emotional State Recognition to Detect Stress in a High-Noise...
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University of British Columbia University of Toronto national institutes of health University of Alberta
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Saving young lives: Triage and managemen... Characterizing the inflammatory and cardia... IDENTIFYING BIOMARKERS AND NOVEL... Avian behaviour, ecology and energetics
The UBC Southern Observatory University of Toronto COVID-19 Biobank HIPPOCAMPAL, THALAMIC, AND... Development and Magnetometric...
Optical Source and Detectors for.. A Massive Transformation of the Dragonfly... SYNAPTIC AND LOCAL NETWORK... Infrastructure for the Development of Rapid...
Urgent Replacement of Inert Atmosphere... AcDC: Accelerator for Donnelly Collaboration ROLE OF GLUCAGON-LIKE PEPTIDE-1 IN... SARS-CoV-2 Polymerase Inhibitors for the...
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Administration on Aging

RERIBERR
&350 US HUBKE : KA

&% : The Administration on Aging (AoA) is an agency within the Administration for Community Living of the United States Department of Health and Human
Services. AoA works to ensure that older Americans can stay independent in their communities, mostly by awarding grants to States, Native American tribal
organizations, and local communities to support programs authorized by Congress in the Older Americans Act. AoA also awards discretionary grants to...
REXUA

- National Institute on Disability, Independent..

More +

Administrative Office of the United States Courts

EEERTBDAE

=5 : US PSR« =t

7" : The Administrative Office of the United States Courts (AO) is the administrativeagency of the United States federal court system, established in 1939.

The central support entity for the federal judicial branch, the AO provides a wide range of program, and

information technology services to the federal courts. It is directly supervised by the Judicial Conference of the United States, the body that sets the national...
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- Federal Judicial Center

, legal, financial,
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Langley Research Center
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| HBRER Relevart information

b3z : Langley Research Center
mESIAE: 1917

&28: Hampton, Virginia, United States

| & BT

225 migs

The Langley Research Center (LaRC or NASA Langley), located in Hampton, Virginia, United States, is the oldest of NASA's field centers. It directly borders Langley Air Force Base and the
Back River on the Chesapeake Bay. LaRC has focused primarily on aeronautical research, but has also tested space hardware at the facility, such as the Apollo Lunar Module. In addition, a
number of the earliest high-profile space missions were planned and designed on-site, and Langley was considered a potential site for NASA's Manned Spacecraft Center prior to the

eventual selection of Houston, Texas.Established in 1917 by the National Advisory Committee for Ae... E=£...

BHER Hld
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HAER: figgrda §%X: US Federal Government

Wifit: www.nasa.gov/langley
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ip-jsps Cross-layer Design for Ultra-reliable Low-latency Communications

mE&AZEA: DrChangyang She
us-nsf =:54145: The University of Sydney
ZEEE:E: 437719.00 (B4 USD)

Ulcepste EILETHE: 2022-06-30/2025-06-29

uk-innovateuk

Understanding long-term h i I ions in South Asia
TmE&EA: Dr Patrick Faulkner

=:54149: The University of Sydney

EBNMEE: 967186.00 (RAf: USD)
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B RRRBE RS, R OCH A 1 R 2K, %A “blood

safety” , FoZICHETA 2 EFEAEH, AN “Dauer” , FE4rik#E 1960-2023, FiHf
i E BT e

SRR EliRS fsEilia BHAmE
wExEE: - #4E v | \SSW v || blood safety [
BE v b= 1 v Dauer =1
B 1960 2023
Blood Banking and Regulation: Procedures, Problems, and Alternatives. Forum onBlood Safety and Blood Availability
#®ES:  PB97-124838 EfoediE:  1996-01-01
li=—H Dauer, E. A.
BE: The Forum on Bleod Safety and Blood Availability was convened by the Institute ofMedicine in 1994 to provide an environment within which re
presentatives of blood banking and transfusion medicine, the Food and Drug Administration and other government agencies, and members ...
FHEA Blood banks Transfusions Regulations Safety Procedures Alternatives Policies Innovations
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[HAHIi3]- B-Functionalized push-pull opp-dit porphyrins as iti for dy itized solar cells: the role of the...
= RiEE o BES: - EAEE: 2019-04-24
rE: Hu, Yi Webre, Whitney A. Moss, Austen Hancock, Sarah N. Schaffner, Jacob
PB ®E:  Push-pull opp phyrins with a p! 1yl bridge were newly ized as sensitizers for d itized solar cells, giving powe
rconversion efficiencies up to 6.7%, close to that of the N719 dye under similar conditions.
DOE
pop [#ATIi&3]-B-Functionalized push-pull opp-dibenzoporphyrins as sensitizers for dye-sensitized solar cells: the role of the...
BES: - AfEE: 2019-01-01
= AEERE = b= Hu, Yi Webre, Whitney A. Moss, Austen Hancock, Sarah N. Schaffner; Jacob
®E:  Push-pull opp-di phyrins with a p wl bridge were newly ized as sensitizers for d itized solar cells, giving powe
+ WERE r conversion efficiencies up to 6.7%, close to that of the N719 dye under similar conditions.
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Permanent Closure of the TAN-680 Diesel Underground Storage Tank 98TAN00650 (DEQ
Facility ID# 6-120618)
X eXTH O 2@ sHER 0O BFfs
RES: INL/EXT-20-60847-Rev000
fE&: Nisson, Kerry L
ES - oH TAN-650  Permanent Closure
P-zi1=]: 2020-12-14
HFAS: Idaho National Laboratory
BEEDHFE: Office of Nuclear Energy
&
FaER%: il
RSB
B3
BE: =E
wH: 189
BEES: DE-AC07-051D14517
EERS:
paiesich wE
wE: This closure package documents the site assessment and petitions for permanent closure of the Idaho National Laboratory (INL) Test Area North (TAN) diesel
underground storage tank 98TAN00650 (DEQ Facility ID# 6-120618), in accordance with the regulatory requirements established in 40 CFR 280.71, “Permanent
Closure and Changes-In-Service” .
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kevelopment and validation should include measured
ures  at temperatures  of  Interest
res in sCO;, depletion of the alloying element forming
the temporal evolution of specific mass change
pa2 and 625), since these alloys have been reported
.0 scales up to 800°C (2, 4, 18-25]. However, for
ation of the extremely low fraction of species reacting
between phases or molecular reglons and non-
rges in identifying corrosion products. Furlhermore,
i the compositional changes in the alloy since the
the salt chemislry (different purification procedures),
far material ) and
The existing corrosion data in the literature for 740H,
salts between 700-800°C was assimilated and the

actions.
dataset for 740H. 282 and 625,
Saurce Number of datasets
EPRI 25, 21] 134 stress.tempesalure comtnaiions
i 28] 16 stress-temperalure cortinations
L 711 crmep curves
N [30] 60 creen curves:
[T

bd 1o assimilate the temperature dependence of the
t comprehensive and long-term data (up to 10,000h)

fation behavior of the three alloys 740H, 282 and 625

ange data at 750 °C in aimospheric (1 bar) and high
own in Figure 1.

Finse (b)

2 and 625 during exposures in 1 bar and 300 bar sCO: at

st sources and reported mass change behaviar
is summarized in Figure 2. Holcomb et al. [24]
r and compared measured oxidation kinetics with
dies in the literature have shown that these alloys

hg high temparature exposures in sCO;. Figure 3
of the three alloys at 700, 750 and 800 °C after

) 5C02. An external GrOs layer was abserved on
Tiin 740H and 282.

0

]

Masi Gharga
.

Sum

S pm

e cross-sections of T40H, 282 and 625 afler exposures.

ments conducted in the literature includes the
application as given in Table 2. Oxidation rates k,
ass change data shown in Figure 1 [4] by fitling to
oyed for growth of Cr.0; oxide scales. Based on
oss rates K. can then be calculated from these
|4 molar masses of oxygen and chromium. The
tes is given in Figure 4. Since pressure has been
g kinetics of Ni-based alloys [4, 19, 24]. test data

can be inchided to incraase the stafistical
s used to esfimate the loss of Cr in the alloy and
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[documented, the subjective nature of the

eproduce. Since the delineations are based on
hit can change over time, such as individual
f-renced to LWRP, the defined boundaries can

e approach to different (new) systems. Due to
ainty associated with the Cobb database, a more
eflects engineering and geomorphic principles is
nue long-term geomorphic evaluations in a

jmployed in this study is based primarily on the

pundary is set and maintained by the districts to
| alignment and obtain the most efficient flow

tesponsible for maintaining a safe and

kinnel, it is reasonable to assume that the channel
hd/or current alignment will not significantly
The current channel alignment provides a

d effectively for the entire study reach. Figure2

e overall complexity of the systems have made

ingle survey or point in time. This has been
ing to update the Cobb database with new

e bl g Bendary
Cammi

[——

Dike i

St Chasnnt

ndary (channel alignment) set by Vicksburg and

ntrol and navigation. Since the US Army Corps

oundary that can define the main channel and

pe new approach.

Hs, using the channel improvement boundary
I of manually defining channel areas based on
(flow, depth, frequency, ete.) and the limitations
tion of individual structures, both of which may
ough the approach is less subjective, it can be more
one specific dike pool section as defined in the
primarily a result of eliminating the use of

distinet boundaries. To target specific areas for
pach utilizes individual cross sections that are

er mile (RM) throughout the entire study reach.
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Commander
(AMC)
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MISSTON EXECUTION
b SME 2
m Filled Out Independently

inces between the two diagrams provided a

es during a joint session with participants.

bn of cach personnel in their diagram helped
This discussion resulted in the agreed-upon
ted wagon wheel diagram includes

available across every air assault mission but
diagram. [favailable, any of the CA support
b ATFC can then temporarily assign the

h additional branch of communication with

E the only one communicating with the newly
erial Systems (UUASs) and Air Weapons Team
n and likely will all be coordinating directly
he process of rebuilding a united wagon

tails of SUMIT's Simulation Evaluation Plan
- 9 labeled UAS and AWT was largely
Plthough this communication channel, that is,
rsal across missions.

cipant HAI ideas and feedback was to
about during a demonstration of the
aluation Plan vigneltes, participants
frently in the air and under the AMC's
Eagle (GE) MQ-1C, one Shadow {SH)
ario details prompted participants ta
. This diagram is used as a clear and
altitudes of cach aircraft flying in the
est altitude in Figure 11, there is a
uired since bath of the GEs begin the
|-). This dashed linc could represent a
vers ome half of the battlespace and GE

000 ft
y Eagles 1 &2)

00 fi
dow)

00 fi
fnship)

00 fit

E Scout)

W

of 16 Blackhawks)

ck Diagram in MSL
terview

biring an air assault mission requires

AMC during a wide range of tasks. The

-by-step decision making that a veteran
Example questions included the
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DEVELOPMENT AND MASH TL-4
EVALUATION OF TXDOT LARGE-SCUPPER
MEDIAN BARRIER FOR FLOOD-PRONE

AREAS

Test Report 0-6976-R1

Cooperative Rescarch Program

TEXAS A&M TRANSPORTATION INSTITUTE
COLLEGE STATION, TEXAS

TEXAS DEPARTMENT OF TRANSPORTATION

in cooperation with the
Federal Highway Administration and the
Texas Department of Transportation

jons of portable, solid concrete barriers used as permanent
broken by the floodwaters. These situations required
jcould be reopened and a level of safety restored for

ics of flooding scenarios where portable concrete median
bplications.

{a) Portable concrete median barvier on the Eastex Freeway was
ken and thrsst aside after Hurricane Harvey in Humble,
Texas (left and sbove) (4).

enarios Where Portable Concrete Median Barriers Are
as Permanent Applications.

important safety feature that provide an increased level of
arricrs cannot be removed. Cansequently, a need exists
s designed 1o accommodate the passage of floodwater

ucha

in flood-prone arcas,
e sk i mfovisa and o i e, e ke
Jrrounding area
Joding accurred, the existing concrote median barricr w
fan barricr version of the existing TxDOT T223 bridge rail
the barrier's openings (6). The median version of the

retc barricr that consists of a 19-inch x 24-inch concrcte
brcrete posts. The 4-fi-long interior concrete posts

nings. The concrele barrier is 32 Bl Figure 2.3
3 concrete barrier.

.

[

50 Opening__ 407

8 Ggening
Interior T
Pt

=l

{s) Elevation View

za

(b) Perpendicular View

n Version of TxDOT T223 Concrete Barrier.

CRITERIA

jafety hardware testing and evaluation criteria, first

were intended to be the latest in a series of documents to
on of roadside safety features (/. 7). MASH standards
test and evaluation procedures to reflect changes in the
oadside safety knowledge and technology. MASH

ay Rescarch Program (NCHRP) Report 350,
Performance Evaluation of Highway Features (8).

designed to fit a TL-4 standard, and as such, MASH

(2420-1b) passenger car impacting the CIP along the
Inel impact speed and angle of 62 mi/h and 25 degres.
tod, S0th-percentile male anthropomorphic test dummy
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Importance uf charge self-consistency in first-principles
description of strongly correlated systems

. Dimitar Pashou (7, Alesander M. Rudenko (]

. Malte Rasner (), Mark van Schiligaarde™ and

First-principles approaches have been successful in saiving many-body Hamitanisns for real materiols 10 an extent when
electronic stronger

+ often. embeding methods based on first-
s SO
iples, i commanty measurec! by the quaity

techniques dotake infa

In such. hoice af

the comelated Hamtonian, of double-counting corections, snd the sdequacy of lou-level Hamitonian nmw comelated

of such effiects. Further, for a large variety of correlated

 systematic and

locai comelstions e

high-order

the final electronic structuse of these materials.

systems,
wmg:nndnumlr!l-gel,:mbedmmdurgemﬂunm)d!qumnmbcl\mdumynmmmnﬂm
become rech

in ome. 3 8k Tise; and b 1L-Erlry by, by, and by denge recipracl

situations ftypically when spin fluctuations are sirongl, can be well
o many body perturbative Framewor that

ree of ambiguties that plag

racticed  second-princples approaches, and  moreo

fervilfi st g kit e ey v i}

question af ﬁmdmlll mpartance, n wuch caues, W the
reals

effects be qu)llhmly e ptiod Mg b e

alsa to a recanstc-

rderit. Mere we study the impact of

charge
within lwuml:umﬁsa,mucr&,m!smhwmlsmmlmﬂlmmmmmunmﬂm into
mary-body perturbative approach & key in driving qualitative changes to

century. Despite enormons success in mar

practice, this functional

uncontrollsble. agproximation (For o
rewewl’. Nest, and

calcuiste the total energy and ther direct

“gap problem” in temicanductars .

e Greers function.

Speciht electranic sructure cakcuations for the last Kol of the
respects, it has

however some intrinsic imitations. Frst of all, althcogh the
HohenbergKohn theorem' guaramtees the existence of same
density furctional providing an exsct ground stale energy at a
given charge dersity distribution g, its exact form is nknown. In
considened a3 being locsl or almast local
{generafized gradient comrectionsl, which is generally spesking an
setaded discussions see the

even, mare importordly, the Kchn Sham
quasipartcies? are, generally speaking, just auRary qusntities to
comparsson_with

roscopic information i hardly justifable

Aithough this s regularly done with partial excellent agreement,
there are numerous counteresamples staring from the MO Gergied

S it O DG s 4 o o Kt

states in half-metofic ferromagrets® the necessary sequence of
b too complcated o e pracialy tken nto
sccount for a complete F"sbpm[\ple realizsti
. sitemative embeddi et were wrochacsa
i combine Bk pnIIS Ak ot sl W
o, descrbe the sirong comsations within
prem— y conielaned states % high st
iy mnm s losowe cheoey, uhle £ smmngly
comelated sl s treated in higher-level approsches. This
s popetar e by rasppung the Lo meray pece ol bond
gmmlueu Hubbiard modsls, which are afterwards ohen
wsing dynamical mean-fekd theor
“qeued and catied 10A
the fallowing a3 ‘second principles’. In many cases, this leads ta &
dramatic improwement of description of stong cormelation effects

i Mterials (2021)7:208: 10, 1
INTRODUCTION
Density y'* has been diagrams seerms

i teal materials with iinesant-slectron magnets’” and heavy-
fermion enmpounds1 being two major successful o
e see refs. P OF course, DMFT™ s 2 local

approvimation that takes only the energy dependence of
ectronic self energy into account and completely peghects ity
i

= ncs respectively
since the knowledge of

solids”. On the other hand, agsin, an exact form
and we have:

propet
this functional is practically uknown

grams®®. ¥ we are imerested in o descripton of

prave the exstence ot
e a-of gy, Contepua, s ey is oee. iractive

an exset smgle- and twarparticle Green's
Klrti Gl e e cvend o

st s Forch
definition in terms of infinite sums of skeleton freedeg dia-

phenomens such as, eg. the Kondo effect’ or nonquasiparticle

momentum d Howeves, the Latter can be taken info
aceount wia various. beyondDMFT disgrammatic approaches ',
rendering it a technical problem rather than  fundamental ane.
Miso the way how one cn map the Fist-principie electronic
structure cnto efcent Mamiltonisns can be. in principle,
improved. The orary way is based on the so-caled
constrained APA (cRPA) approach'™ " but there are na principle
abstacles to improve i further if necessary

suibtle impeediment to second-principles approsches i, hawever,

A key
that mitiple energy scales are opecative: the high-energy sceles

Teatin o Whecabes e M
S o WAL K Wi Ramemiite Erar i,

. Wi 5575 AL Tha et Ty
ke, 20451 Colorids, LS. “irnai smagiln schiepagenk

Bubilihad in partnasship whth the Shanghal nstituts of Caramics of the Chinese Acadomsy of Scisnces

o Satin of Coreieeasd M, Kt Eobege Linaii, Tha

ton o the elecronic stucture. ﬁew'\d any pursly
consideration? In ths wark w 2 pasitive answer on this
ston v examyies, namely. Tiey and Cobey

show in the follaving how differen
ugmnmzy modify the effective onebody potentisl
changes in the election density. To this end, we empioy
different levels of theory: the local-density apprasimation (LDAL.
QSGW theory™, whih, in conirast ta canvenbanal GW,
madifies the charge density and is determined by a variational
pringiple, and fnally an extension of QSGW, wher the
polarizability eeded 1o construct W is computed including vertex
comections (lsdder diagrams) by solving a Bethe-Salpeter equa-
tion (BSE) for the two-panicle Hamiltonian®. We dente the latter
QSGW, with the substitution W — W sqnifying thal a BSE was
sclved 1o compute W.In each cycle, the RPA palerzabifity i made
anew, which detemmines the REA W. In each cycle the four-point
polarcesbilty & recompute from the Inewly updated) static part
Gf W, 1o update W. These first-principles apprasches allow iz 1o
carefully analyze the impact of the full charge self consistency
taing comelation effects with isressing diagrammatic precision
into zccount.

In tems of diagram classes taken ino account QSGH and Q5
GIV represent the farefrant of cumertl rat-principle
approaches. As we show, it & essential that the frstpnnciples
starting pomt & of suffciently high fidelity to copture physics the
scheme canmat resch. First-principies schemes
are too cumbersome to handle more than o limited class of
diagrams, and it may stll be true in general that second-principles.
schemes may still be needed to caplure piysics outside the reach
of the fistprinciples scheme. Konde effect, non-guaskparticle
Matt insulators, Hund's metals, and ha¥-
examples. For Tie; and
Crir,. hawever, CSCW/QSGW adequately deseribes mast physical
observables. bath for s ground- and excited-states = obuiating

dont include spin fluctusstion diagrams beyond Fock exchange,
but these extra disgrams re unimportant for TiSes, being non-
magnetic and not par b, and Crliry, an liing feromagnet
with 3 large Iocal moment. The rest of the paper discusses the
crsial roke of charge self-consistency in such materials, which
form an enormous proportion of the condensed matter systems.

vt the Shangha Instituse of Coramics of the Chiness Acakseny of Sciences
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underestimate the gap in semiconductors, albeit less 5o than
the LDA®.
‘These effects can anly be found through self-consistency. QSGIV
ideally suited for this case, 2 its excitation spet e
superior 1 ful it GRS, We find that the #im1 is
indeed semimesallic. as is the case with DFT, but for differert
reasons. We first revisit the GW cabculation of the undistorted Plcl
structure, but with some modcations:

® we did ot include & 2 facter, There are various justifications

& the fll matrix GOAWES is saed in the (SGW sense’

5- %Z @ {ReEle), + e

m

Panel () of Fig. 2 shows LDA and GOW<™* banis similar o the
“W* calculaton of ref. . Focusing on the LDA bands.
the highest accupied state at T tums red very close
the penetration of the Trderved
valence band findicating & ‘negath
of the LDA's well known tendency to underestimate splttings
between occupied and wnoccupied states, and GV
increases this separation (bhue dashed fines) a3 it typically does
The fndiet G= g of 300mel i il lrger then
74,7 in line with the unit Z factor used in the present calcuistion.
igure 2b shous. that se¥ coristericy is erucially i re in
Tie,. The ofi-iagonal elements of £ medify the density oif) and
thus Uil A simple way to estimate AV is tn make an snsatz tha the
LOA sdecuiately yieles y * - 84)lin. For o madfed % the potentsl
becomes V(@) ~ £ — Vue(r™} + VT
sefconsistendly in the wsusl manner by adding 2 fined extemal
Fotential ° ~ V(2% to the Lmum.lm.. e alcwin & 1
o self-consitert. Remariably, the gap becames negative again, 23
Shou by the Bl cashet s i . 20 B the ciaperion & very
different fram the LDA. In partculor the inverted gap chamcter 2t T
disappears, which is topolagically esserdial for 3 gap 1o form at T
checked by camying aut 8
s shown 23 solid lines in Fig. 2b,
s we wil show

e, per P
5 & consequence of the charge density-wave instabiity.
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