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Technical challenges
Overview of methods

Overview of the workshop




Single-crystal data is 3 dimensional not 1 dimensional,
intrinsically superior to powder diffraction:

No peak overlaps

No resolution problems

No preferred orientation problems

No “powder average” problems

Signal to noise is higher

Single crystal diffraction allows:
The unambiguous determination of minute structural changes
The determination of small structural distortions (phase transitions)
Acentric crystals
Measurement of diffuse scattering and incommensurate structures
Reliable displacement parameters

“A bad single crystal is better than a good powder”
(McMahon)
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Precise diffraction angle data to measure small
| parameters
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at high pressures:
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Workflow is similar to crystals in air

Intensity data
collection

But there are challenges:
Limited access
Low signal (but higher than powder)
Background scattering
Absorption by cell components
Maintaining hydrostatic conditions

Integration

Absorption corrections

Refinement

Post-refinement analysis
and publication




Miletich, RiM volume
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Reducing background

Everything you see is background!

Conventional DAC with Be DAC with steel seats and
seats, steel gasket rhenium gasket

ECM Workshop Bergen, 2012 __.




Because of the challenges:
Optimise the data collection
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Use a point detector:

Additional collimation

Optimised scan speed
Step scans
Profile fitting

Recovery of weak data

Intensity (counts)

200

—0—no slit
120 - —e&— with slit
160 | 20=24"
o[ Slit: 2.1mm wide
- 60mm away from the sample in DAC
100 |- 00 o
Déf’o\fo offe ol i o
80 |- o q;\ro
\ ) \/i L2 o]
oA
“or o’l .o fo "..’f.aa . D-
2f A e \,W:-‘
298
U [ 1 ‘ I} 1 1 '}
-40 -20 0 20 40

WIN-INTEGRSTP ¥3.4
File  Integrate Ulities Farameters

Datafrom  P3data dea

(7.4

Frevious

Fiefit MNext

HEL=|-410 2 Go

ANGLES: 3776 591

-43.61 -0.00 Export| Exit

ISEQ = |501 Go

ia Tech.

Supparted by NSF EAR 0105864




w w
o un

[ ]
o u o

DORIS Beam Lifetime [1/h)
]

(=TT

DORIS Beam Current [mA]

150

125

,4
¢ 8

8

[ ]
w

20:00

22:00

00:00
Date

02:00

DORIS Beam Lifetime [1/h]

04:00

06:00

0

800

600

400

200

08:00

200 400 600

2000 400 600

10:00

800

800

12:00

1000 1200

1000 1200

1400

1400

1600

1600

1800 2000
£ 2000

— 1800
— 1200
— 800
2-400

= 200

1800 2000




Similar to crystals in air

But tricks and software to
overcome the challenges Intensity data
collection
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Much more to correct

Intensity data

collection
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Much more sensitive to outlier
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Lower resolution data _
Approaches:
Robust-resistant weighting Post-refinement analysis
Restraints and publication

Careful evaluation of outliers

Karen + Andrzej: tomorrow




Structure validation
Getting past the cif-checker

Parametric data:
Challenges

Opportunities to exploit self-
consistency

Intensity data
collection

Integration

Absorption corrections

Refinement




Workshop overview

ECM Workshop Bergen, 2012



