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The Data

o e 8.223 14.272 80.000 93177 90.000 p2

0 a 1..8167 4 22525 0 1 5 . A570:-9 39.8
0 o 218326 95.3 a 1 ] 826.1 18.2
0 a2 3282 o €62.6 0 1 7. 751.8 15.3
0 ] 4 466.4 21.3 0 1 8 538.8 e 1 28
0 o 5 472.4 19.8 0 1 ) 2 L 26.2
0 ] B el 672 0 3 R LT, 78.7 8.0
0 a 7 198.8 8.3 a 11 483.1 15.7
0 q 8 564.3 15:9 0 R I ) 105.1 10.4
0 Q9 9 69.7 277 0 1. A3 485.8 24.2
0 0..10 9.3 5.4 0 8 I 308.0 16.6
0 0. 11 146.8 147 0 1.5 26.2 9.1
0 0..12 23.2 115 0 1 .16 39.4 10.2
a 013 8.4 10_9 a s [P ) 48.2 10.9
0 . d 213.1 19.8 0 2 e i o 83.6
0 D..15 195.4 23.8 0 2 2415648 102.9
0 0..16 42.5 152 0 2 3 803.0 20.5
0 L i 44.0 14.5 a 2 4 €696.9 1723
0 1 1...2068.2 212.0 0 2 5 142.5 4.7
0 1 2.5.097.4 28.8 a 2 ] 533.1 9
0 1 3...24821,4 €0.5 0 2 o A e o 44,7
0 d¢ 4. 2995 3 €69.9

The experiment yields the intensity of many thousands of
unique ‘reflections’ w7

The Problem

The phase of a
diffracted
beam is
actually the
phase lag with
respect to the
incident beam.

It is not easy to
measure.
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The Solution

We cannot easily measure the phases, but in
the 1950’s it was realised that there must be
relationships between the phases, so that if a
few are known, the rest can be estimated.

Modern DIRECT METHODS programs
‘guess’ some starting phases, and then try to
select the best guess. This is measured by
‘figures of merit’
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.14@4¢5> B.9635¢3> 9.@381 1.9080 Uani
C3 C B.6803(4) -B.2686(h) 1.9488¢3> 0.0477 1.8P80 Uani
gé C B 7626(4) -a. 2243(6) 1 1292(3) a. 3486 15 BBBB Uan1

1.0182¢4> A.8444<6> 1.1978(3> A.10855 1.8AAAA lani
B.6986(3> A.1659<(5> A.8739(2> A.A434 1.888A lani
A.6341¢(3> A.3018<¢4> A.8224(3> A.A7A4 1.AAAA lani
B.7396¢3)> A.1356¢4)> A_.7858(2) A.0702 1.60000 Uani .
B.52258(2) —@.19874(4> B.846666(18) B.0502 1.0PA0 Uani
a. 371<¢5> 1.A48<3> A.A5AA 1.PPAA Uiso D
A.773<¢3> -A.297(5> 1.182<3> A.A500 1.080@ Uiso D .
A.858<3> A.344<4)> A.988(3)> A.A5S00 1.800@ Uiso D .
A.878<3> A.324<4)> 1.A97<(2)> A.A500 1.800@ Uiso D .
8.958<3> A.247¢5> 1.A15<(3> A.A500 1.808@ Uiso D .

| TTITTT~OOZTO

_site_aniso_label
e_aniso_l 11

site_aniso_U_.
i e gg Hundreds of numbers!

_atom_site_aniso_U_13

_atom_site_aniso_U_12
A.833(2)> A.A3A3{16> P.POBB2(14) -0.0046¢14> B.0884<16>
A.839¢2> A.8321<17)> -A.0A55¢15> -0.0023(14> B.8832(16>
.B37¢2> B.A50<2)> B.BR%A(1%> —-0.60838<19> —0.8884C18>
.B45¢3> B.A39<2> A.BA72{18> —-A.8867{19> A.81A¢2>
.B48(2> B.A325C17> -A.A023¢17> -A.0AB68¢15> A.A1A5¢17>
A.837¢2)> A.94A4(18> —A.0ABEC17> -0.080838¢15> 0.8842(17>
.B59(3> B.A53(3> -A.001(2> -A.011(2)> -A.818(2)
.B58(2> B.BA57(2) -A.0B46(19> -0.8292(19> B.A18(2>

-115¢3> A.114(3> B.A426(17> -A.0158(19> -A.0262(18> A.@A33(2>

018 8.874(2> B.132{4> B.186{3> A.020(3> -A.0852{2> -A.A18{2>

Nii 8.8582(18) B.842(2> B.B371C17) B.BA16¢14> -B.8185(i4> -0.8817(i5>

012 @.884(2> B.B57(2)> A.B69(2)> A.A139{16> —A.A030(17> A.A286(18>

013 8.189(2> B.066(2> A.A362(15> A.AA74(14> A.0056(15> A.AB65(18)>

114 A.85144<18> A.B5178¢19> B.B4654¢17> —B.88924¢12> —0.081050<¢11> -A.060438<13>







Encifer

Visualisation module

ross.cif - enCIFer =
File Edit Search Tools Help
NaEdlocmhmi R RAR+—||AE & | b0 '3..”‘@’

Measire »
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Packing

Selection

Styles

Colours

Labels
ShowHde

Contacts
Picking Modz
Yiew

Rotation Centre.
Hew

Draw Backdrop

Q data CRYSTALS.

&, Edio | off Visusicer

‘ o f Errors -nane

Starting new il "untitled "
# AWarings  Totsl of 1
. f\ Remarks none

FRieading CIF "F./Lectures/Cifs/ross.cif*

Encifer
Measuring geometric parameters
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Mew

Draw Backdrop
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Default Picking Mode

Validating the Contents of a cif
file

The IUCr has both defined the syntax of a cif file, and set
criteria for the quality of the data contained in the file.
This can be validated with:

Checkcif as a web service.
http://journals.iucr.org/services/cif/checkcif.html

PLATON in WINGX. The program can be downloaded
from:

http://www.chem.gla.ac.uk/~louis/software/wingx/
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PLATON Validation

Mr

Dx, gcm-3
2

MU Cmm-1
FOOO
Reported

Reported

FEE R R T T T T

CELL 0.71073 9.724
spacecroup from symmetry P21

3

5.631 16
reported P 1 21 1

MofetyFormula C15 H24 w4 OF
reported C15 H24 n4 OF
SumFarmula
Reported

C15 H24 N4 OF
Cl5 H24 nd4 o7

372.38[Calc], 3
1.388[calc],
2[cale],
0.111[calc],
396.0[Calc],

T lHimits: Tmin=0.950

Calculated T Timits: Tmin=0.997 T

Hmax= 12, Kmax= 7, Lm

Calculated Hmax= 12, kmax= 7, Lma
R= 0.0542( 22040, wR2= 0.105%9¢ 22

. 284 50,00 92,01 G0.00

Hall: P 2yh
7

72.38[Rep]
1.388[Rep]

2[Rep]
0.111 [Rep]
396, 0[Rep]

Bond Precision

PLATOM/CHECK-(181101) versus check.def wversion of 16/11/00 for entry: CRYSTALS
Data From: publish.cif - Data Type: CIF

C-C = 0.0047 A
801.08

Tmax=1.000 'MULTI-SCAN'

min'=0.255 Tmax=0.992
ax= 21, Nref= 2204

. Thimax)= 27.47
x= 21, Mref= 2262( 4105),
04), 5 = 0.947, Npar= 244

RaTio="0.97( 0.54)

>»> The Following ALERTS were generated <<<

143_ALERT

063_ALERT A Crystal Probably too Large for Beam Size ..... 12.30 mm
2Z0_ALERT A Large Mon-solwent (= uveg(max) veg(minl) . 4.83% Ratino
028_ALERT B -diffrn-measured-fraction-theta-max Tow ..... 0.97
222_ALERT B Large Non-solwent H Uegmax)Aegimind . 4.36 Ratio
242_ALERT B check Low U(eg) as compared to wWeighbors .... C(16)
411_ALERT B Short Inter H...H Contact: H(101) HE{211) = 2.06 ang.
432_ALERT B Short Inmter x...Y Contact: o(19) .. <(25) = 2.89 ang.
089_ALERT C PoOr Data / Parameter ratio coueeenersinnennns 9,03
125_ALERT C NoO _symmetry_space_?ruup_name_Ha'l'I given ..... 7
142_ALERT C su on b - axis small or Missing (x 10000070 ... 20 Ang. 3
C su on < - axis small or missing Cx 100000) ... 50 ang.
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