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5. 1. The variation in the pressure of the air for a note from (a) flute
(b) clarinet, (c¢) oboe, (d) saxophone.
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p(x)= ZF(h Jexp(—2mih-x)
]1

o(XYZ) = 7 =X |F| cos [2n(hX + RY + IZ) — «].
allth
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https://www-structmed.cimr.cam.ac.uk/Course/Fourier/Fourier.html

Jerome Karle Herbert A. Hauptman

Nobel price in Chemistry
1985



https://www-structmed.cimr.cam.ac.uk/Course/Fourier/Fourier.html

1
p(XYZ) = 77 ZIX |F| cos [2n(hX + kY + 1Z) —al.
“all A, k,1



...Linear fit ....non Linear fit

M = ZW(“:O | - | Fc |)2

— dfx)  (Ax)? dfo)  (Ax)’ P

A X Jlx+ Ax) = f(x) + Ax + + + .
Figure B dI 2 l d‘f: 3 I d‘fg
V=mMX —+ ' Birkbeck College, University of London.



During the integration of the reflactions (peaks), the intensities

are detormined by I=T q.i00 — Ibackeronnd

For weak reflections the result can be negative.

Reflections with 0 > | ':»~) contain useful information. (I = 0 is
in the margin of errors tathese reflections.)

Merging of Reflections - R(|nt) R(int): Merging error (measure of the precision/reproducibility)

Possible error sources (high R(int) value):

E ‘Fl — F? (megn)‘ * Incorrect Laue group
@ (4]
L= * Bad or missing absorption correction
nt Y F’ « Crystal d iti
L, rystal decomposition
= Twinning

* Goniometer problems (covered reflections, misalignment)

Merging of Reflections — R(sigma) R(sigma) - Measure of the signal-to-noise ratio
2
_2odD)
sigma 2
25,

R




M = ZW(lFO | - | Fc |)2 Wik = 1/[02(Fo,hk12) +(aP)?+bP]

(The lower M, the better is the agreement of our model with the experimental data.) The Values for a and b are Ch(_)sen
to give an even distribution of the
variances across all groups of data
based on the relative intensities

Utz M Iincreases with 1he number of reflections and with their intensity. It s thus
SInUCTUre dependent, with well amfracting SIruciures with gh redundancy giving the
nighest M values. Ve thus need a structure independent value.

Confidence factor, Residual, R-factor:

I 2 2\ 2 [ Art_ F ¥
M=) w(lFol? = || o | ners- (2]

For statistical reasons. refinement against P gives R-factors approximately twice
as high than those for refinement against F. To facilitale comparisen (and to
ncrease acceptance of the new methody SHELXTL calculates also the R-factor

based on F
o ZIF-IF]
1

2

R1




SHELXL calculates 4 confidence values:

* wR2 (all data) Refinement aganst A requires a
+ wR2 (observed data, [>2g(1)) comect weighing scheme

+ R1 (all data) The weighing schemes optimised
* R1 [observed data, [>2a(L}) for refinement against & cannot
be used for the calculation of R1.

The important values are wR2 (all data) (since we do the refinement with all
data) and R1 (okserved data), for comparison with the old method.

Good Acceptahle Problematic Really problematic
R1 < 5% < T% >10% =15%
wR2 < 12% < 20% »29% (ou > 2Z°R1) >39%

S 0912 0.8-1.5 <0.8 ou>2 <0.6 ou >4



Goodness-of-Fit - S

The GoF or GeooF is another value which describes the
guality of our model:

S w(F}-F)
N N

Ref.

GooF =85 =
FPar.

M. - number of independent reflactions, N, - number of parameters

S should be around 1 for a good structure
S > 1: bad model or bad data/parameter ratio

S < 1: model is better than the data - problems with the absorption
correction, outlier reflections at low resolution
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OSCILLATION ANGLE

reciprocal
xtal lattice

xray beam | detector

with image
of diffracted
X-rays

large unit cell small unit cell

fewer degrees I TCTe fegrees
oscillation oscillation

more risk of spot overlap -
requires fewer exposures, quicker collection +
less accurate measurements -

+ less risk of spot overlap
- requires more exposures, time consuming
+ more accurate intensity measurements






