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univers LEéY. REVIEW OF FUNDAMENTALS : 9
WHY 1RDMs & HOW ? o etical ®

Spinless 1-electron reduced density matrix n(p) = [ ['(7 PN e~ =) g3 2437 Structure factor &
for a mixed state (N-électrons crystal)[1] : Densities in momentum space Compton profile :
D F(Q) = [ p(Pe Td3F
I'= 2 Pl
k

& in position space ]ﬁ(q) = [n(®)SF -1 — q)d3P
p(r) = I'(7,7)

Fk(f')’ F’) — fl/);(Fl ﬁ; ---;m)lpk(fz’: T'_2>, ;ﬁ\;)dsr_Z) d3 ﬁ\; n Fexp(a) & ]gxp(CI)



REVIEW OF PREVIOUS WORK: yArylggggngé.
SDP programming [2]

Model: T'(7,1') = z Pijgbf(?)gbj (r") (¢p;) orthogonalized basis set (AOs & GTOs) .
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Data : Crystal simulated F & | + Noise = pseudo-experimental F_exp and J_exp .
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Refinement [3] : min ¥ o2 B o

N-representability Constraints [4]: tr(P) = N, Sp(P)C[0,2]
RESULTS : MOLECULAR CRYSTAL, DRY ICE AT OK 1-RDM along OCO bonding (+/- 0,01x 2”n contours)

Inferred Blue = non-negative & Red = non-positive
(on 3 Compton profile directions, 1800

—>NEED OF FLEXIBLE MODEL:

OK unreal?
Other crystals with interactions ?
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NEW PURPOSE AND METHODS:  université
Road to non-zero K o

SDP
REFINEMENT ®
OF P [2]
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Zero K
é Basis set Zero K Basis set +
E (3-21G(d)) Zero KP
wn
%’ New Dataset at TK & —
§ Non-Zero K Basis set + Non-Zero K P tools: E
E = Non-Zero 1RDM Crystal(TZV)[5] + (é-
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NEW PURPOSE AND METHOD: universite

HOW TO DILATE ? 4 INVESTIGATIONS

1) EXPLICIT ONE : Crystal MSDs [8]
+ Dynamical Structure Factors refinement theory [9] ( moving orbitals )
+ thermal non-sensitivity of Compton profiles

f(x,y,2)e @ F-R)

_ a For Anisotropic Basis set
1+ 2a <R; >

GTOs ; ax
fxy, Z)e—a(F—ﬁ)z B .
f(x,y,z)e=® ("-R)
a

o = For Isotropic Basis set

1+ 2a <R?>

2) « Kappa » : least squares refinement on data at T+ Atomic dilation of GTOs

5 o2 U 5
f(X, y, Z)e—a(r—R) S f(x, y, z)e~a (7-R)
3) « Dzéta » : least squares refinement on data at T+ Dilatation of all Atomic Orbitals [6]

4) « Alphas » (general case): least squares refinement on data at T+ Dilatation of all GTOs
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RESULTS
Dryice at 100K

Blue = non-negative & Red = non-positive

100K « Kappa »

100K « Dzéta »

100K

« Explicit »
1RDM 7’1

= (+/-0,01x2"n
contours)
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100K

) _  «Alphas »

(10 iterations)
1RDM

S =100K 1RDM , 5 .
- OK SDP-

(+/- 0,001x 2"n
contours)
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CONCLUSION AND THANKS

TO DO: FIND COMPROMISES BETWEEN DATA AND PERFORMANCE OF REFINEMENTS
NEXT GOAL : POPULATION MATRICES REFINEMENT ON CLUSTERS
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