Data Reduction
SMART

Instructors : Joseph Reibenspies, Ph.D.
Nattamal Bhuvanesh, Ph.D.

version 1.0.0

Practicals for X-ray Diffraction Series



Practicals for X-ray Diffraction Series



What to know before you begin

Name :

Office number

Date
Telephone Fax e-mail
Principle Investigator (Advisor) Dept.
Account to be billed to for $60.00

Original Sample Number

Location

v" Chemical Formula  C12H22011 Formula weight 342.3 g/mole
Density ? Solvents used H20 Sensitivity
Crystal color Colorless Is the sample chiral or racemic ? _chiral (D)

Draw Structure (label all chiral centers).

Choosing the crysta

Clear
Sharp edges

Flat faces
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Screening the Crystal

» Start SMART start new project :

CONFIGURE Options
Crystal Name [32-X chars]
Crystal Number [up to 4 digits)
Title
Chemical Formula

Crystal Morphology
Crystal Color

Maximum Dimension
Intermediate Dimension
Minimum Dimension
Collection Temperature
Measured Density
Density Method
Working Directory

Data Directory

Backup Work Directory?

Select SMALL MOLECULE when asked

* Mounting crystal

check the height.

A position

When finished punch the "esc" key on the keyboard.

myproj

1

enter a title here
C12H22011
plate
colorless
0.3

0.3

0.1

-163

?

?

f:Aframes\myproj

™ Check for yes

Start VIDEO point to File/NEW and GRAB
Point to Goniom and Optical. Goto the external
control. Select B and push AXIS print. Position
the crystal as shown below. Always come from
below. Using the "wrench" adjust the height of the
crystal so that the crystal is near the crosshairs.
Adjust the seldge below the height and adjust the
X axis. Punch A and adjust Y axis. Punch C and
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Input the known

information

For working directory
input
f:\frames\myproj
change f: if needed

use your project name

C position

PMART: Bruker Molecular Analysis Research Tool ¥5.632

Edit Crystal Acguire  Analyze | Goniom Detector  Level Help

Shutter Cirl+Shit+ S

Attenuatar  Cirl+Shit+N

Drive Ctrl+Shit+D
Haome axis..

Update

Zera. Ctrl+Shft+Z

Generator +G

b

Lirnits
Speeds...
Det Stage




* Rotation Photo

Take arotation photo. Poi nt to Acquire/Rotation point to OK

o Edit Gyt ’—Acqulre Analyze Goniom  Detectt
Col+ShiteA Exposure time 50,00

Zero 2-theta, omega (YN]? ¥ Checkforyes
Starting phi 0.00
SingleRun, Cirl+Shit+F1 Chi |].|]|]
e coeans [ Moyt 1
| Quacrent. - Col=Shft:F4 S Gynnress conlation (YIN)? T Chedkforyes
EditHami Shit-F2 |
Edithut ShiteF3 Disable darkflood cr, Y/N) T" Checkforyes

EditQuad Shit+F4

Resume el

Mirror Planes

» Determining the Unit Cell. Point to Acquire/Matrix
w SMART: Bruker Molecular Analysis Rese

File Edit Crystal | Acquire  Analyze  Gaoniom  De

Sl Cirl+Shit+A4,
—Save...

Faotation... !\! Ctrl+Shift+F.
Zohe...
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Good frame will ook like this

A bad frame will look like this
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e Unitcdl
good cell

Lattice parameters & Standard deviations:

18.0820 18.6483 18.6871 90.050 90.054 89.958  6301.27

0.0052 0.0055 0.0082 0.029 0.034 0.023

3.94
Standard deviations corrected for GOF-:
0.0039 0.0041 0.0061 0.021 0.025 0.017 2.94
Histograms:
.00 .05 .10 .15 .20 .25 .30 .35 .40 .45 +Inf
H 57 O 0 0O OO O O OO0
K 57 0O 0 O OO OO OO0
L 57 O 0 0O OO O O OO
Omega 55 2 0 0 0 0 0 O O O

acceptable cell

L attice parameters & Standard deviations:

11.2914 11.1571 15.0720 89.760 109.387 90.316
0.0046 0.0044 0.0055 0010 0.011 0.010

Standard deviations corrected for GOF:
0.0132 0.0128 0.0159 0.029 0.033 0.030

Histograms:
.00 .05 .10 .15 .20 .25 .30
H 207 0O 00O OO O OO0 O
K 207 0O 0 0O OOO 0O O0 O
L 201 6 0 0O O OO O O O
Omega 8 70 28 17 2 1 1 1 0 O
abad cdll

Lattice parameters & Standard deviations:
16.9188 16.7568 17.0997 86.145 86.462 86.316
0.6570 03144 0.2764 1543 1477 0.801
Standard deviations corrected for GOF-:
51056 24433 2.1478 11988 11.475 6.226
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1791.07
2.04

5.89

35 .40 .45 +Inf

4818.86
325.74

2531.40



* Crystal will not index
o BadCrystal?
o check the distance with the detector distance on the instrument.
= if there not the same the cell will not index properly

Distance 4.953
FloodFld D402L170

spatial D404L170
Dark D402L10
51z ,Gain 512 4
Ky: 50 MA: 40
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* Isittheright stuff?

Once you have the unit cell you can guess the Laue group and the Lattice. From
this and the unit cell volume you should calculate the density.

Z(1) = non-centrosymmetric.: Z(-7) = centrosymmetric

L = Lattice

System Laue L | Z7) Z(-1)

Triclinic -1 P 1 2
Monoclinic 2/m P 2 4
Monoclinic 2/m C 4 8
Orthorhombic mmm P 4 8
Orthorhombic mmm C 8 16
Orthorhombic mmm A 8 16
Orthorhombic mmm | 8 16
Orthorhombic mmm F 16 32
Tetragonal 4/m P 4 8
Tetragonal 4/m | 8 16
Tetragonal 4/mmm P 8 16
Tetragonal 4/mmm | 16 32
Trigonal -3 P 3 6
Trigonal -3 R 9 18
Trigonal -3m P 6 12
Trigonal -3m R 18 36
Hexagonal 6/m P 6 12
Hexagonal 6/mmm P 12 24
Cubic m-3 P 12 24
Cubic m-3 | 24 48
Cubic m-3 F 48 96
Cubic m-3m P 24 48
Cubic m-3m | 48 96
Cubic m-3m F 96 192

FWxZ

Density =

© 0.6023xV

Type Density Limits
g/ml
C-H 1.1-13
+N 1.1-14
+0 1.2-1.6
+S 1.2-17
1strow TR 14-19
+Br 14-2.0
2rd row TR 1.4-21
+1 1.5-23
3d row TR 1.56-24
+Pb 1.6-29

For example our sugar molecule with aformulaweight of 342 is monoclinic Laue group
of 2/m P. The moleculeis chiral so the space group will be non-centrosymmetric and Z

=2. Thecell volumeis 715 which affords a density of 1.59 g/ml.

range shown in the table.
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Data Collection

point to Acquire/EditMulti
Generic Data Collection Strategy

# 2Theta Onega Phi Chi Axis Range # Tinme
1 -28 -28 0 54.9 2 -0.3 600 20
2 -28 -28 90 54.9 2 -0.3 600 20
3 -28 -28 180 54.9 2 -0.3 400 20
4 -28 -28 270 54.9 2 -0.3 400 20

About a 12 hour data collection
How fast can you go

Collect afew frames. Acquire/Multirun
If you do not see spots near the right hand edge of the frame then

slow the data collection to 30 secs and repeat the collection.

Load the correct dark current for your data collection time

point to Detector/Dark Current and Load

thelook for *****(020.*** for 20 secs ***30.*** for 30 etc.
Start Data Collection

point to Acquire/MultiRun

set the JOB name (normally just DATA) and point to OK.

Job name data

Title ?

Max display counts -1

Suppress correlation [¥IN] [~ Check for yes
Suppress bias detn. [YfN) [~ Check for yes
XENGEN output format [Y{N) [~ Check for yes
Sequence # of starting run 1

Sequence # of ending run 9999

Oscillate [Y{N) [~ Check for yes

0K Cancel

i x
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