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Microcrystallography at ChemMatCARS

2000 - 2002
• Bruker Mosaic 

CCD detector was 

mounted on a 

Bruker Kappa

goniometer.

• This instrument 

offered a rapid 

coverage of 

reciprocal space to 

a resolution of 0.50 

Å with a 

combination of ω 

and φ scans.

• Nitrogen cryostat 

provided routine 

data collections 

down to 90 K.

• The detector did 

not live up to 

expectations for a 

number of factors.



Target Data Collection Parameters 

for the Kappa Mosaic

• The Mosaic detector provided a 
large solid angle for data 
collection. 

• Remote positioning of the 
detector allowed one to make the 
best use of the diffraction 
available.

• Four CEUs allowed frame 
readout in 1K mode in ~3 
seconds – very slow!

• The insertion device provided a 
high flux of photons at short 
wavelengths without λ/n 
contamination.

• The phosphor was optimized for 
long wavelengths so 
transparency was an immediate 
problem.



Microcrystallography at ChemMatCARS

Crystallographer Jamboree

•In June 2002 we had 

10 service 

crystallographers who 

arrived at 

ChemMatCARS to 

collect micro-

crystallography data 

during 6 days.  About 

40 projects were 

worked on during this 

time. 

•Crystallographers 

from Indiana, 

Wisconsin, Iowa, 

Minnesota, Chicago, 

UMSL, SUNYSB, 

and Cincinnati 

visited.



Time-Resolved Photocrystallography at 

ChemMatCARS 2002-2003

•Bruker SMART 

6000 CCD 

detector is 

mounted on the 

Huber 6-circle 

goniometer.

•This goniometer 

only provided 

one axis of 

rotation so it 

had limited 

usefulness for 

high-throughput 

microcrystallo-

graphy.



Microcrystallography at ChemMatCARS

2004

• Microcrystallography 
instrument in use in 
fall 2003.  

• Oxford Cryojet 
cryostat is in place.

• Image at left is 1 of 4 
web-based images 
from the “Xport” web 
page.  This provided 
remote user access 
to the beamline.



Lessons learned in pursuit of 

SCD at ChemMatCARS

• The beam is highly polarized: p ~ 0.99.

• Air scatter of beam contributes significantly to background – helium purge 

reduces effect.

• Software was added to track beam drift to make minute corrections in mirror 

positioning.

• Bruker SMART 6000 and APEX-II detectors were easily “topped” so usage of 

an attenuator was necessary: lost beam intensity that could not be used.

• Some commercially-available detector phosphor materials were sufficiently 

transparent to beam with λ~0.50 Å that a geometrical correction was 

necessary: Coppens group OBLIQUE program provided a correction to this.

• Mounting microcrystallography specimens on glass fibers pulled to a point is 

better than using MiTeGen dual-thickness Microloops™ for both positioning 

and background.

• Every sample mounted costs at least 5 minutes of beam time for manual 

mounting and opening/securing PSS.

• Microcrystallography-sized specimens usually harbor serious 

crystallographic problems: pseudo-symmetry, twinning, and disorder.



May 2019 collaboration with P. Kaszynski:

Crystals are found as flexible, branching 

filaments ~0.5-1.5 µm thick and ~3-5 µm 

wide for single specimens



Microcrystallography: 

A paramagnetic nano-graphene compound

• Highly persistent, planar radicals based on the 1,4-dihydro[1,2,4]triazin-4-yl unit

• Space group is P21 with Z’=2

• Very good pseudo-symmetry for screw axis parallel to c-axis with ΔZ ~ ⅓ c.

• Also detected twinning as 180° rotation about c-axis (β ~ 90°)

• Resolution maximum 0.9Å with 5 sec. scans 0.6° width.

• R1 = 16%, wR2 = 36%

P. Kaszynski (private communication)



Microcrystallography Example

• Two specimens examined

• Dectris *.cbf format files 

were converted to Bruker 

*.sfrm format for integration

• Played with wider frames, 

but settled on 0.6° frames 

(5 sec. each) for 

refinement.

• Total space ~15Gb!



APS 15-ID Layout



Dectris Pilatus Detectors

Pilatus (CdTe) 1M

500 Hz readout

frame size 4M 

cbf format

Pilatus (Si1mm) 2M

250 Hz readout

frame size 8M

cbf format

These detectors may be used separately for 

different experiments or together in the same.

https://www.dectris.com/products/pilatus3/pilatus3-r-cdte-for-laboratory/details/pilatus3-r-cdte-1m


Processing Pilatus Images

The utility program PilatusTIFF performs a real-time 

conversion of the Pilatus *.cbf format files to Bruker APEX-II 

readable *.sfrm files. It includes background subtraction and 

concatenation of runs with common orientation. The majority 

of users work comfortably with the Bruker APEX-II software 

for structure solution and refinement.



Experimental Setup



Robotic Automation

Many beamlines at APS 

have installed robots to 

load and change samples 

as part of high-throughput 

data collection. Pictured 

here is the robot for the 

11-BM powder diffraction 

station. Beam time usage 

will be more efficient by 

employing robotic 

automation, however no 

funding for this item has 

been acquired at present 

for the new 15-ID station.



Example: 11-BM



Example: 11-BM Procedures for Mail-In Service



Example: 11-BM Mail-In Kits



Example: 11-BM Data Retrieval
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