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I. Introduction

Main problems



  

Ways of GED development

Current GED method

Automation for
routine investigations

Improving reliability for 
accurate investigations

XRD MW



  

Accuracy & Precision

“Guide to the Expression of Uncertainty in Measurement” (GUM)
“International Vocabulary of Metrology – Basic and General Concepts and Associated Terms” (VIM)



  

Accuracy vs. Precision

r(C-C) = 1.400 (1) Å 

Property of 
an object

Property of a 
reverse problem

Accuracy,
Systematic error

Precision,
Random error



  

Confusion with precision 



  

II. Main part

Investigation of 
Accuracy and Precision



  

Systematic errors: a simple approach

Yu.V. Vishnevskiy, N. Vogt, J. Vogt, A.N. Rykov, V.V. Kuznetsov, N.N. Makhova, L.V. Vilkov, J. Phys. Chem. A, 
2008, 112, 5243-5250.
G. Portalone, A. Domenicano, G. Schultz, I. Hargittai, J. Mol. Struct., 1987, 160, 97-107

MP2/cc-pVTZ
MP2/aug-cc-pVTZ
MP4(SDQ)/cc-pVTZ
CCSD/cc-pVTZ

B3LYP/6-31G(df,p)
MP2/6-31G(d,p)



  

Monte Carlo simulation
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Subject to randomize:

 Scattering intensities
 Geometrical constraints
 Vibrational amplitudes and corrections
 Other types of constraints



  

Monte Carlo for DABH

      Bond lengths                     Angles                       Amplitudes

Subject to randomize:
   Scattering intensities only



  

Correlation between φ and θ

ρφ,θ = -0.7

In UNEX: “X^2 hyperellipsoid (axes vectors) for P=99.0%”.



  

Monte Carlo for DABH

      Bond lengths                     Angles                       Amplitudes

Subject to randomize:
   Scattering intensities
+Geometrical constraints



  

Monte Carlo for DABH

      Bond lengths                     Angles                       Amplitudes

Subject to randomize:
   Scattering intensities
+Geometrical constraints
+Vib. amplitudes
+Vib. corrections



  

DABH: Comparison of results

Parameter
GED,
Conventional

GED with
Bootstrapping

Theory*

r(N-N), Å 1.506(13) 1.513(3) 1.515
r(C-H)av, Å 1.100(5) 1.087(1) 1.088

∠(N-N-C), deg 107.7(4) 107.0(4) 106.9
φ(C-N-N-C),deg 108.7(9) 105.1(8) 105.1
l(N-N), Å 0.057(1) 0.056(2) 0.055
l(N...H), Å 0.076(99) 0.134(8) 0.106

* MP2/aug-cc-pVTZ for the geometry, B3LYP/6-31G(df,p) for the amplitudes.



  

III. Development of the method

The regularization approach



  

3-Methyl-1-boraadamantane

… see our poster.
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