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This report summarizes results from the project, “Development of Enabling Technologies for Chemical Looping Combustion and Chemical Looping with Oxygen

Uncoupling,” which evaluated several aspects of dual fluidized bed chemical looping combustion and chemical looping with oxygen uncoupling (CLOU). The
objective was to provide teols and enabling technologies to help advance fluidized bed chemical looping technology to pilot, demonstration and commercial
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detanese.  |ocentation of the channel delineation used in the
the
boundary.
US Army Corps
of Engineers,
Empirical Analysis of
Effects of Dike Systems on Floodplain
Channel Morphology of the
Lower Mississippi River
[ocumented, the subjective nature of the
MRGAP Report No. 36 « March 2021 _
e overall complexity of the systems have made
eproduce. Since the delineations are based on
hit can change over time, such as individual
frenced to LWRP, the defined boundaries can
ingle survey or point in time. This has been o
ing to update the Cobb database with new S o
e approach to different (new) systems. Due to L
ainty associated with the Cobb database, a more — Bankine
jeflects engineering and geomorphic principles is Dibe Pkl
nue long-term geomorphic evaluations in a Wais Chasaed
pe new approach.
fmployed in this study is based primarily on the
ndary (channel alignment) set by Vicksburg and s, using the channel improvement boundary
undary is set and maintained by the districts to | of manually defining channel areas based on
MRG &P | alignment and obtain the most efficient flow  [(flow, depth, frequency, ete.) and the limitations
Y ntrol and navigation. Since the US Army Corps ~ tion of individual structures, both of which may
Mississippi River ek irtaining safeand ough the approach is less subjective, it can be more
Geomorphology & fesponsible for maintaining a safe an IS g "
Potamology Program Linnel, it is reasonable to assume that the channel |one specific dike pool section as defined in the
hd/or current alignment will not significantly primarily a result of eliminating the use of
The current channel alignment provides a distinet boundaries. To target specific areas for
oundary that ean define the main channel and  pach utilizes individual cross sections that are
d effectively for the entire study reach. Figurez [ mile (RM) throughout the entire study reach.
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cipant HAI ideas and feedback was to
about duning a demonstration of the
*Flight faluation Plan vignettes, participants
L lead frently in the air and under the AMC's
Eagle (GE) MQ-1Cs, onc Shadow (SH)
ario details prompled participants to
This diagram is used as a clear and
altitudes of each aircraft flying in the
est altitude in Figure 11, there is a
uired since both of the GEs begin the
|.). This dashed linc could represent a

TECHNICAL REPORT FCDD-AMT-20-12
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(AMC)
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MISSION EXECUTI y Eagles 1 & 2)
- o b SME 2
Technolagy ;:f:hp;t_, ]]]i:'nlmlt m Filled Out Independently OU ft
Combat Capabilities Developasent Command dow)
Aviation & Missile Center nces between the two diagrams provided a
ea es during a joint session with participants. 00 ft
n of cach personnel in their diagram helped [nship)
Taleri L. Hammack and Kyle J. Behymer This discussion resulted in the agreed-upon
Tnocitex Corporation ted wagon wheel diagram includes 00 fi
BRI MR M, Suite 210 available across every air assault mission but f Seout)
Dayton, OH 45431 = 2 " v
dingram. [ available, any of the CA support
L ATFC can then temporarily assign the W
h additional branch ufc_ummum -ation with of 16 Blackhawks)
E the only one communicating with the newly

March 2021 erial Systems (UASs) and Air Weapons Team ek Diagram in MSL
n and likely will all be coordinating directly

he process of rebuilding a united wagon herview
tails of SUMIT's Simulation Evaluation Plan biring an air assault mission requires
L . |9 labeled UAS and AWT was largely MC during a wide range of tasks. The
Distribution Statement Az Apz;\:ln:"::::llr public release; distribution is A thotigh this commbisation chamel, that i,  ty-steps decision meking that a veberem
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TTL: 0-6976

Texas AsM
< Transportation
Institite

DEVELOPMENT AND MASH TL-4
EVALUATION OF TXDOT LARGE-SCUPPER
MEDIAN BARRIER FOR FLOOD-PRONE
AREAS

(ccnEpiTeD)
Rt

Crash testing performed at:

TTI Proving Ground

1254 Avenue A, Building 7091

Bryan, TX 77807

Test Report 0-6976-R1
Cooperative Research Program

TEXAS A&M TRANSPORTATION INSTITUTE
COLLEGE STATION, TEXAS

TEXAS DEPARTMENT OF TRANSPORTATION

in cooperation
Federal Highway Administration and {hc
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 thrust aside after Hurracane Harvey in Humble.
Teas (left and sbove) (4)

[enarios Where Portable Cancrete Median Barriers Are
as Permanent Applications.

important safety feature that provide an increased level of

arricrs cannot be removed. Cansequently, a need exists

s d:ugm-d 10 accommodate the passage of floodwater
flood-prone arcas, such a uld

e sk i mfovisa and o i e, e ke

Jrrounding area

|oding aceurred. the existing concrete median barricr was
fan barricr version of the existing TxDOT T223 bridge rail
the barrier's openings (6). The median version of the

rete barrier that consists of a 19-inch x 24-inch concrete
fncrete posts. The 4-fi-long interior concrete posts
igs. The concretc barricr is 32 inches tall. Figurc 2.3

3 concrele barrier.

§-0 Opening_

{s) Elevation View

y
il
| 0
T
| B

(b) Perpendicular View
n Version of TxDOT T223 Concrete Barrier.

CRITERIA

Jaficty hardware testing and evaluation critria, first

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

foadside safety knowledge and technol ]
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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npj | Computational Ma [ — . Acharya et al. npj
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undersstimate the gap in semiconductars, albeit less so than
e LDA®,
ARTICLE [ o s effects can only be found gt sl <onsiersy. 0SGHY

Importance of charge self-consistency in first-principles
description of strongly correlated systems

Suagata Acharya (3™, Dimitar Pashow (7, Alexsnder N. fudenks 0, Malte Basner (),
Mikhail L Katsnelson (5

Misrk van Schifganrde™ and

t-principles appracches have been successful in saiving many-body Hamianisns for real materials 1o an extent when
s are wesk or mederate. As the electronic correlations become sironger often embediding methods based on fist-
inciples by sching a suitatly , with & higher
E ey e 4 o ek, e caE o ALS, /0 rekoic o A S Pl 1 ey Tt B 1 Gl
of self-energy I which is efther a funstion of energy or ar both. However, £ should, in principle, alsa modify the.
lectrunic sigerfuncions and thus chinge the el gpace charge dtrbution. Wil sich practces ses ol prevslet, some werks
that use embedding techniques do take into effests. In hoxe af
the comelated Hematonien, of dauble-counting comections, snd the .mp.q of ko level Homiltarsan nmgu.. comelated
a systematic and of such effects. Further, for 2 kange variety of correlated systems,
strong comeldstions are largely confined to the charge sector, Then an adequste nonkocal low-crder theary i important, and the
high-order local comelations embedding contribules become securdant. Here we study the impact of charge sel-consistency
within twa example cases, TiSe, and Criir, and show how real space charge re-distribution due 1o comelation effects taken inio
mary-body perturbative approach & key in driving qualitative changes to

the final electronic structuse of these materials.
pj Computational Moteriais (02 117:208 ; hitpec//doi.org/10.1058/s41 524-021-00676-5

INTRODUCTION states in half-metofic ferromagrets® the necessary sequence of
Density y'-* has been fagrams seeis 1o be too complicated 1o be pracaly taken ko
specibit elecmric mmumure calcuarions for the bt hell of the R b e e
conliny. Désple. éndimous: Sockis: in mbny’ fespeets, it s cetore, e v vt ciomy Appooactes wert arochcsd
however some intinsic Emitations. First of all, although the M"t" combine. ﬁfﬂwmulr calculstions with mode! teatments
Hohenberg Kohn theorem' guaremees the esistence of same 19 describe ‘h‘ Triowg & comslations within

S Tilt . sy cteiinsd spts . bigh sy

e derieg vithin 3 lowlevl theor while the strongh
corelated sub-space is trested in higher-level approsches. This
& popularly dan. hymmng!!lrhw lgy:pu:emmu\bband

gmmlmu Huard moces, hich e shenvardy chen s

amical !nem\rFieId theary DMFTI, a

Sgtued snd catled 1DA- - In ef. " and which v refer 13 10

the follawing a3 'second principles’ In many cases, this leads 10 &

dramatic improvement of descrpticn of stng comelation effects
in sl mateals vt nratlecion mognets.” and ey
eing two major sucessful

e ‘e, s 1. T, 0 s, DTS i  oca
spprosimation that takes only the energy dependence of
slectronic s energy into account and completely peghects its
momentum d Haweves, the lafter <an be taken nto
account s various beyond-DMFT diagrammatic. approaches'”
rendering it a technical prablem rather than a fundamer

ractice, this functional i considered a3 being local or almost local
{generafized gradient comrectionsl, which is generally spesking an
uncontrollsble. approximation for detaiied discussions see the
revew)’ Newt, and even mare importardly, e KohmSham
quasipartcies? are, generally speaking, just auRary qusntities to
calculste the total energy and 1 + comparison with
experimental spectroscopk infermation i hardly justifiable.
Aithough this is regularly done with partial excellent agreement,
i e i g i A i Grai
“gap problem” in semiconductars

An alternative approach :slzuzd ot concept of fuctionaly
af the Green's funcion.
thearems respectively prave the parE e
and out-of-squillbrium. Conceptually, this way is more attractive
since the krowledge of an exsct sngle- ond twa particle Green's
functions guarantees an accurate description of spectioscopic
propestie olids”. On the other hand, again, an exact form of
this funclional s practically unknown and we have |

but there are na principle
ohstacies to improve # further if necessary.
A ky impediment to second-principies approsches

gramett § we ey
that endei ey e e v W Hoh Sy Sk

-
phenomens such as, eg. the Kondo effect’ or nonquasiparticle
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question of fundamental importance, in such cases, is the

following: can a resk-space charge redlistributicn duse ta comel;

s

spa jon
litatively important leading not just to & moderats

emcrmskanton o the mod! oo

it Myuid. ik purel

et e pasitive

quﬂlm providing two exump‘es. amely. Ty and Cebey
show in the fellawing. how

siqnibcanty modify th

rameters but also ta 3 reconstruc-
urely model
on this

lim tromic

different levels of theary
e effective onebody potentisl

madifies the charge density and is determined by a variational
nally on extenson of QSGW, where the

ing  Bethe-Salpeter exqua-
tion (BSE] far the two-panticle Hamiltonian®!. We denotz the latter
QSCW, with the substitution W — W signifying that 8 BSE was
solved 10 compate W, In esch cycle. the RPA polarizabilty is made

anew, which determines the RPA W In each cycle the four-point
polaricability & recomputed fram the (newly updated) static part
of W, 1o update W. These first-principles approsches allow s to

effects with increasing diagrammatic preci

I terms of diagram classes taken into account QSGH and Q5
GIW represent the farefont of currently st prineiple
approsches. As we show, it & essential that the rst-principles
starting pont & of suficiently high idelity t capture physics the
scheme cannot reach. Frst-principies schemes
are too cumbersome to handle than a limited class of
diagrams, and it may sl be tru in general that second-principles.
schemes may still be needed to capture physics outside the reach
of the firstgrinciples scheme. Kando effect, non-guaskpartile | |
i d Matt insulators, Hund's metaks, and half-
examples. For TiSes and

dont include spin floctuation diagrams beyond Fock exchange,
Bk e iiak ey o sl W, iy

magnetic and n agnet, and Crie, an king feromagnet
with 2 large Jocalromert. T s of the paper
crucial ok of charge self<onsistency in such mate
fom en enormaus praportion of the condensed matter systems,
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These:
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e, We frt i the GW sakadotion o th undioned el
stucture, but with some modfcstior

® we did ot inchade a Z Factor, There ane various justifications

O
® the full matrx GMW
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e, in the GSGW sense™
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Panel {a} of Fig. 2 shows LDA and 6™ bards similar to the
“W* calculation of ref . Focusing on the LDA bands.
the highest occugied state at T turns red very clase to, indicating
the penelration of the Tiderved conduction band into the
valence band (indicating a ‘negative’ direct gapl. This is an anifact
of the LDA well kn lency to underestima ings
between occupied ur states, and GRS
increases this separation [bhue dashed fines) as it typically does.

+ Re[Lg)

[

Figire 2b showns that sef-consisency is cruciall importart in
Tise,. The off-fisganal shements of £2 medify the density nif) and
this i A simple vy 1o estimate AV s 10 make an ansats that the

LDA adequately yields y ' = 8Vféin. For a madifed 5 the potental
rconms V(7] S — ¥ a7%) . V). 5 £ b skt
ey I i e et by IR o Mo s
Sl T Vi) b the LDA Hermiarian ard allowing it to

different from the the invened gap char
Erami which & !updwgmllyuur!ul for  gap 1o form at T
quaiey of chiied by e, oct
ot G5 ccopom. Tt s s o3 30 s Fig. 26,
and it demorstrates the ansatz & reasonable. As we will show
eheuher p forms

3 8 consequenze of the charge density-wave mutabilty.

Electronic structure of Crlle,
Monolayer (1L) of Grry i a two-dimensional feromagnetic (FM)
isulater where the magnetic moments. of monslayer Crir, align
normal 1o the plane fsee Fig. 1 for the cystal structure). The
spntaneous magnetization persists in manolayer Criiey with

G
fayio

are LDA resuts, with red and green depiciing a projection onda Ti and

inthe based on the LOA, o2
. with an entra patensial AV e e R

Py Camputarianal Materiak (2021) 208
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