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The following is a first short user guide for calimg data and solving structures. Having a

promising sample of crystals it is best to stathi following order:

Adjusting the Temperature

All but very high melting samples (inorganics, caies, etc) should be measured at lower
temperature to avoid extensive thermal motion @& #tom cores and to minimize radiation
damage of the sample.

With the Smart Apex machine, the cooling unit isitcolled by the program KRYOFLEX
installed on the server computer (to the left of thffractometer housing). The sample is
embedded in a stream of cold nitrogen gas supplyea low pressure liquid nitrogen dewar. To
avoid buildup of ice, the sample is insulated frambient humidity by an outer layer of warm
nitrogen supplied by a high pressure tank. Thisisédank is not controlled by the cryostat; the

nitrogen pressure has to be adjusted manually.

- Make sure, the tanks are properly connected alh@riough for the planned experiment. See

Appendix A: changing the N\ tanks for changing tanks.

- On the server computeo the left of the diffractometer housiragpen the<KRYOFLEX>
program, wait some time until ready. Make sure,vlilwe of the high pressure nitrogen tank is

open and nitrogen is flowing. The pressure shoeldgp. 70 psi.
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Figure 1, The Cryoflex Window

At this point best start a manual refill of the dimahite reservoir tank with low pressure
nitrogen (selectforce refill to start}. This may 10 - 15 minutes. When done, cheaktomatic

refill>. Select the desired temperatut€ or K) and click on<Start KRYO-FLEX>

Generally, the temperature will equilibrate at thesired value after about 0.5 h, but in some
cases it may actually taleeveral hourso finally cool down (e.g. when the cooling uniasvoff

for a prolonged period).

For low temperatures around 100 K, Kryoflex is gquiéccurate { 0.1 K). For higher
temperatures (around 200 K) variations over time more pronounced. The lowest possible
temperature is 90 K.

The KRYOFLEX window can be minimized using the dispin the lower taskbar of the

computer screen.

- While cooling down, you can already go ahead wibunting and centering of the crystal,
taking of the rotation frame and measuring of thekdcurrent. Wait until the temperature has

equilibrated before starting the unit cell measwerm



Data Collection

Start BIS (Bruker Instrumentation System) ifsitniot already running (on the server
computerto the left of the diffractometer housh&Vhen asked for the detector distance

check that it is correct and click OK. BIS mustrbaning before starting Apex2
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Figure 2, The BIS window

StartApex2 (not Apex Server) on the server computeposite of the diffractometer
housing Data collection is done via the program Apex2altsd on the Client computer.
Log on. If you are part of the 2008 StructuraltMmls Class 5832 your login is
5832students2008he password iS832
Either<Open>an existing samples (continuation of old dataemibn) or
Start axNew Sample>

Fill in the Name. The name should be made up by#ar (07 for 2007, 08 for 2008,

etc), your initials, and a running number, e.gr@801 or 08mz049



Under<Setup> go to<Center Crystal>
Click on<Mount> (Click on<Connect>if asked for), the angles will drive to a position
convenient for mounting (Never leag®&lount>out or the angles might be lost)
Mount the goniometer head with the crystal
Click on<Center> the angles will drive to a position convenientdentering
Start the video program (on the desktop)
Switch on the light and adjust it for best coritras
Center the crystal using the pins and tool pravidenly use the pins you can easily
reach
Click on<Spin Phi 90>or <Spin Phi 180>and repeat the centering procedure until the
crystal stays centered when spinning.
Measure the dimensions of the crystal: Click oa side of the crystal, hold the left
mouse key and drag to the other side. The valgeén in the bar below the video
screen (second value from the right). Repeat f@wother two values (us&pin Phi
90>).

Figure 3, Crystal Centering

Under<Setup> go to<Describe>



Fill in all values, always give the full name bktperson that provided the sample.

Figure 4, Crystal and compound description

Under<Evaluate> click on<Determine Unit Cell>

Two procedures are availabt&iutomatic Mode>or <Manual Mode>



Figure 5, Starting Window of the Unit Cell determination

Users of the YSU Smart Apex are encouraged to usdythe manual procedure. To do
so click<Collect Datax this will open the Unit Cell Data Collection Wiow.



Figure 6, Unit Cell window with active data collecion running

Choose an exposure time (default is 10 secondbsglack <Collect>

Three times 12 frames will be collected which Ww# displayed in the frame window.
When finished proceed tdHarvest Spots>select an I/sigma cutoff value for the
diffraction spots to be used (see the frame taite for the spots that will be used) and
click on<Harvest> Reading in of the spots might take several msute

Proceed t&Index> use all default values and click emdex>



Figure 7, Unit Cell Indexing Window

Indexing might take a few minutes.

Figure 8, Unit Cell Indexing Result Window



Then click on<Accept>

Proceed taxRefine> take all defaults and click orRefine> then<Accept>

Figure 9, Unit Cell Refinement Window

Proceed to<Bravais> A list of possible Bravais lattices will be diaged with the

computers choice highlighted.



Figure 10, Bravais Result Window

The correct choice should have an FOM value smamtly higher than the others. If
several solutions have similarly high FOM values tighest symmetry one is likely to
be correct. If you are not sure select (e.g. wheigla symmetry solution has a high FOM
value, but significantly lower than a lower symmyedolution) select the lower symmetry
solution or your dataset might be incomplete wheingiCosmo to set up a Strategy.

Proceed t&Refine> click <Refine> then<Accept>
Please note the resolution predicted for 20 sexergdosure time.
This finishes the Unit Cell Determination. If yod@taset is not triclinic (or monoclinic

with very heavy absorbers) proceed<ivata Collection Strategyender<Collect>
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Data Collection Strategy
Change the resolution to d = 0.75 (the ideal rsgtvith our system).
Change<Bijvoet Pairs>to unmerged (in case the sample is hon-centrosyrmoe
chiral)
Change<Exposure Timeor the first three shells to a reasonable vdlude predicted
resolution for 20 seconds was lower than 0.7 usecénds, if it was higher than 0.7 use a
longer time (up to 30-40 seconds is reasonablieymid weather less due to excessive
icing of the sample)
Change theStrategy>to <Best in x Hours>A well diffracting monoclinic sample can
be finished in 2 or 4 hours. Higher symmetry sampleed less time. Less well
diffracting samples might need 8, 16 or even mangr$.

In <Execute>selecRefine Strategy>

Figure 11, Strategy Starting Window

WatchCompletenesandRedundancyas a function of Resolution and Time. Data should
be >99 complete for d = 0.75, average redundanayldibe greater 3 to 4 (if possible).
If the target time is too long or much more thaedex stop the process and select a

different<Best in x Hours>option.
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Figure 12, Strategy Window during optimization

When the graphs are to your satisfaction (thishinigke a few minutes) Stop the process.
The Strategy is now complete.
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Under<Collect>click on<Experiment>

If you did not use<Data Collection Strategyeollect a full hemisphere (e.g. for triclinic

datasets). The best values for our instrument are:

Figure 13, Experiment setup window with a standardstrategy for collection of a full hemisphere up ta
resolution of d = 0.75 (at 5cm sample-detector dishce)
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If you used<Data Collection Strategyelick on<Append Strategy>Check the strategy

by clicking on<Validate>

Figure 14, Experiment setup window with an typicaktrategy as determined by<Data Collection Strategy>

Save the strategy by clickingsave Table>Then check thatFilename or Prefixis
correct (should be the same as the project namguluse a<Default Time>in your
Strategy change it to your value of choice.

Check<Generate New Dark Imagedhen proceed tgsExecute>

The instrument will now collect your dataset. Op&rheck Status#rom the Instrument
drop down menue to check variables and completioa.tThis will open thénstrument

Statuswindow.
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Figure 15, Data Collection Window with active datacollection and Instrument Status Window open
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Under<Integrate>open<Integrate Images>
Change the resolution limit to 0.75
Click on<Find Runs>check the runs you would like to integrate (leauéthe Matrix

runs)

Figure 16, Integration Start Window with <Find Runs>Window open

Click on<Start Integration>This will start the integration. Wait for it tinfsh, this
might take up to half an hour
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Figure 17, Integration Window with active Integration running

Under<Scale>Click on<Scale>

Figure 18, Absorption Correction and Error Model (<Scale3 Starting Window
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The merged batch from the integration should Hasen loaded automatically. Check the

filenames and pointgroup and proceed by clickihgext>.

On the next page clickRefine> then<Next>

Figure 19, Absorption Correction window (second Sda Window) after refinement

On the Error Model page clickDetermine Error Modelxthen<Finish>
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Figure 20, Error Model Window (third Scale Window) after determination of error model

You have now finished the data collection and giitgan correction. To allow other users to
proceed with their data collection you should & goint move your data to another

computer.

Final Steps before Refinement

- Burn a CD or move the data via a USB flash driverdine to your personal computer.

- For the refinement, you will need the *.hkl, the4p and sometimes the *.raw files (located in
the work folder)
e.g. 04mz02a_0m.hkl

04mz02a_0m.p4p

04mz02a_Om.raw

- For publication purposes you will need addition#fie *.abs and the *._Is files:
e.g. 04mz02am.abs or 04mz02a_ Om.d@opy of what you did in SCALE, SADABS, or
TWINABS, contains the ratio of Tmin/Tmax)
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04mz02am_Om._IgCopy of the last lines of the integration procegurcontains
parameters of unit cell refinement (2THETA min, HFA max and the number of reflections
used))

Solving Structures

- On your computer save the files from abant® a new file folder. Making a backup of your
files is strongly recommended! (in older operatsygtems uncheck the “read only” flag (by

highlighting your files plus right mouse click, gao properties and uncheck.)

- Open theSHELXTL program Select<PROJECT>and<New>. Find the appropriate file and
open it. Give it a project nangeg. 04mz02a_0nhen<open>

Figure 21, Shelxtl Program and Project Manager Win@w with New Project Window open
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XPREP
- SelectcXPREP>o0n the toolbar

In the next steps, the computer will make suggestibat can usually be accepted (i.e. for good

guality data).

Figure 22, XPREP Window, initial lattice centeringselection

- Select the suggested lattice type
- ChoosdH] to search for higher metric symmetry
- Choose offered choidé@] for the Laue group (e.g. orthorhombic)
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Figure 23, , XPREP Window, initial lattice type setction

- Selecf{S] to determine or input space group
- SelecfS] again to determine space group
- Select the suggestédue groupe.g.[O] for orthorhombic)

- Select the suggestéddtice centerinde.g.[C] for C-centered)
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Figure 24, XPREP Window, new lattice centering setgion

- Select the suggestddr the space groupe.g. C222(1) (If several solutions are offered,
take that one with the lowest CFOM value. If thaésl not work out later on, try the next
best in the list)
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Figure 25, XPREP Window, space group selection

- Select D] to read, modify or merge datasets

- Select S| to display thentensity statistics
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- Select[A] to not merge all equivalent reflections (includifgedel opposites). This does not
actually merge the reflections (which would redyoerr data to parameter ratio significantly),

but only displays the data and statistics as ¥ theuld have been merged.

The intensity statistics will be displayed.

Figure 26, XPREP Window, intensity statistics

Have a look at th€ompletenessRedundancyandRint andRsigma The completeness should
be ideally close or over 100 % down to a resolutdrd = 0.75. Rsigma and Rint should be
ideally below 10 % down to d = 0.75. If they becowsey large at higher resolution (lower d

values), it might be appropriate to cut the datd at0.

Hit the Enter key
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- SelectH] to apply a high resolution cutoff.

- Type0.75for the high resolution cutoff for data collected our Smart Apex Instrument with
the usual strategy.

Use the default valuenf) for the low resolution cutoff.

- SelectE] to return to the main menue

- SelecfC] to define theunit cell contents
- If no unit cell contents are given type the mdstly molecular formula (element symbols and
numbers without any spaces)

- If the given formula seems wrong, selgdtfor new formula, and type the most likely formula

Figure 27, XPREP Window, formula definition

- If necessary, seleflR] to change the radiation (Mo radn;= 0.71073; Cu radn; = 1.54178)

- If necessary, sele¢Z] to change the number of (symmetrically independertieculesZ per
unit cell, (note: not all values of Z are possikigh all space groups, 5 and 7, 9, 11 etc are
impossible for all space groups)

- SelecfE] to exit to the main menu
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Note: If you had been using SADABS for the generatof your *.hkl file, no absorption
correction has to be applied. If you still needafply absorption correction, this can be done
here by choosinfA] (not covered here)

- Select[F] to setup the new hkl file. If you have changed tim& cell or its orientation in
XPREP, the program will force you to choose a namae for the hkl file to avoid loosing the
original data (change it back to your old filenaafer closing XPREP after making a backup of
the original hkl file)

- SelecfY] at the prompt to generate an .ins file
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Figure 28, XPREP Window, ins and hkl file setup

- SelecfQ] at the prompt

28



The Initial INS File

The initial ins file written in XPREP, together withe hkl file, contains all the information to
get started solving and refining your crystal sinee. The ins file can be opened and edited in
any text editor. Open it viaedit> and<Edit .ins>in the SHELXTL menu.

The initial ins file may look like this:

Figure 29, typical initial INS file

TheTITL line gives the initial name of the ins file an@ space group from XPREP.

The cell line gives the wavelength used, then tiieaell parameters a, b, &, b, g

The ZERR line gives the Z value (number of molecules inthé cell as given in XPREP) and
the estimated standard deviations for a, b, &, g.

LATT gives the lattice type (see SHELXTL manual).

The SYMM line(s) give the symmetry operators of the spaceum that create symmetry
dependent atoms (these lines define the actuaégpacp, not the TITL line).

The SFAC line gives the atom types and defines the atonrctire factors to be used by the
program. New elements have to be added in thisdefere they can be used during structure
refinement.

TheUNIT line gives the number of atoms per unit cell steli in the SFAC line.
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The TEMP line gives the temperature in degrees Celsitisange the value to the actual
temperature used in your experiment.

The TREFline defines the type of structure solution mettmtle used (see below)

TheHKLF 4 line defines the type of refinement to be usedI(AK is the standard single crystal
refinement for a not non-merohedrally twinned detias

The END lines defines the end of the file.

Selecifile> and therxsave>.

Using XS
To perform the refinement of your structure, yoll fiiist need an initial guess (a starting point).

Using the *.ins file provided by XPREP, the progrxi® will provide you with this initial guess.

In the Shelxtl software there are two methods twosk from: Direct methods (indicated by the
line TREF in the INS file), and the Patterson metfiadicated by the line PATT in the ins file).
Direct methods can be used for all datasets wittebthan atomic resolution. Patterson methods
can only be used for structures with at least os@vi atom (i.e. sodium or heavier). Direct
methods usually provide a more complete initialsgu@nore atoms already found), but they tend
to fail more often than Patterson methods and tiaase occasionally problems to place inversion

centers correctly.

- Select<XS> on the toolbar and the computer should begin tcgss data. The software tries
in this step to find an “initial guess” for the atgositions. This can only be successful, if the
atoms listed in the formula are correct. The saféwaill select the solution with the smallest

value for CFOM and the initial atom positions angten in the ins file.
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Figure 30, the XS window

- For good quality data the right solution is noryéfalling out” when continuing with XP or
XSHELL.

If this is not the case, you can change the setting XS in the ins file. Go teEdit> on the
toolbar and selectedit .ins>

Either, changd REF to TREF 2000(or up to 10000) to run more iterations, or, fompounds
with atoms heavier than sodium, UBATT instead ofTREF. Select<file> and thern<save>and

run XS again.
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Structure Refinement

The refinement cycles can be performed using eih&?> and <XL> or the graphical user
interface<XSHELL>.

The descriptions given here are based <OfSHELL>. For a detailed introduction into
refinement methods usingXP> and <XL> please refer to the book Crystal Structure

Refinement by Peter Miller or the Shelxl Manual.

The SHELX GUI consists of a graphical user integfdtsplaying the atoms, and a range of sub-
windows to change settings, define properties amdopm operations. The typical windows
layout is mostly self explaining, but the user wided to get familiar with all the features to use

the program to its full extent.

- Select<XSHELL> on the toolbar to open the graphical interface.

Figure 31, XSHEL window with initial result from XS
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- The initial result from the structure solution Milsually not display atoms, but mostl®)-
peaks (some atoms might be displayed, but they areljike be incomplete and wrongly
assigned). Q-peaks are positions within the urlttbat might represent a possible atom, and
you will have to decide which Q-peaks might be acatoms. Q-peaks with a lower number
have a higher electron density count and are niked/Ito be real atoms. Move the cursor atop
of the atom, this will display the actual electroount in the upper left corner of the graphical
interface. (If you are not able to identify anydgnaents of the expected molecule, the initial

guess might be wrong. Go back and try XS again ligher TREF numbers or using PATT).

- At this point you have to decide, which of the €aks might be unwanted “ghost atoms” and
which might be actual atoms (in the above scrednti® Q-peaks of the easily visible six
membered rings can be obviously assigned initedlgarbon atoms). Not all atoms have to “pop
up” in the first cycles. You will have to deleteethghost peaks” and assign atom symbols and
names to the remaining peaks. If you are not satber delete some actual atoms than assigning
guestionable ones.

To delete a Q-peak move the cursor atop of it ({ineocrosshair) and hit K on the keyboard.

To assign a single Q-peak with an atom symbol amdb®er move the cursor atop of it and make

a right mouse click. Seleeedit> A new window will pop up:
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Figure 32, XSHEL window with atom assignment windowfor individual atom open

Select a new atom type (use tHesymbol for a periodic table) and change the Nasneegded.
- To assign a group of atoms of the same type s#leadt by moving the cursor atop of each
atom (into the crosshair) and hitting S on the keyl in the order you want to name them. Then

go to<Labels>and<Group Label>
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Figure 33, XSHEL window with atom assignment windowfor multiple atoms open

Again select the atom type using tBkebutton, and the number for the first atom. Upaokahg
<OK> all selected atoms will be named consecutivelpp@order they had been selected.

- Continue until all Q-peaks are either assignedraarded or deleted. Use the electron count of
the Q-peaks to guess which ones might be heavysatomd use geometric features to identify
fragments such as phenyl or cyclopentadienyl rorgsinctional groups.

- You can also open the modified ins file wgdit>, then<Edit current file>to make manual

changes directly in there.

- The structure may now look like this:
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Figure 34, XSHEL window with all atoms deleted or asigned (some possibly wrong)

If you cannot identify all fragments or the molexgieems to be incomplete it might be located
on a center of symmetry, a mirror plane or a citliggieaphic axis. Make a right mouse click on

the graphical interface and sele€row>or <Pack>to see the whole molecule or the whole unit

cell.
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Figure 35, XSHEL window in packing mode showing thavhole unit cell content

- When all Q-peaks are assigned or deleted gdrtefine> The refinement window provides a
hook to the refinement prograrKL>. Leave all parameters unchanged and start a neéine

cycle by clicking<OK>.
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Figure 36, XL window as spawned from the XSHEL inteface
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The refinement prograrXL> will run four consecutive cycles. Before clickir@K> closely
inspect the parameters obtained during all cy@ésGoof, Max. dUandMaximumshould all

decrease.

- After the refinement cycle the atom positions #retmal parameters of already defined atoms
will be optimized and positions of still missingats will be suggested (new Q peaks). Correct
atom assignments and assign new atoms as neceReag.the thermal parameters by opening
the ins file via<Edit>, then<Edit current file> The isotropic thermal parameter is the last value
listed for each atom (see the Shelxtl manual oMbber for a description of the values listed

for each atom). Atoms with very large thermal pagtars (when compared to the other atoms)
may be wrongly assigned and are much lighter atmmm® atoms at all. Atoms with very small

thermal parameters may be heavier atoms.

Correct changes should result in lower valuesfgrwR2 andgoofin the next set of refinement

cycles.

- Continue with corrections, additions and refinetr@eles until no changes are observed for
R1, Goof, Max. dUandMaximum Then check theAnis> checkbox in the refinement window
prior to the next refinement cycles. After the @gcmake a right mouse click and select
<Thermal Ellipsoid>to display the anisotropic displacement paramdterall non-hydrogen
atoms.

The display will now (after deleting of all Q-peaksok like this:
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Figure 37, XSHEL window with all anistropic atoms §ome atoms still wrongly assigned)

Make last corrections to atom types and give aliret their final names:
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Figure 38, XSHEL window with all anistropic atoms @ll heavy atoms correctly assigned)

- Sort all atoms using theAtoms>and<Sort>sub-window.

- Add hydrogen atoms in calculated positions usiAgpms>and<Hybridize All>, then the
<Atoms>and<Calculate Hydrogens*Jse manual commands in the ins file to add hyeinog
atoms that are added wrongly using the automatitine (see the Shelxtl manual or the Miller

for details).
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Figure 39, XSHEL window after addition of hydrogenatoms

- Continue with corrections, additions and refinetrles until no changes are observed for

R1 andGoof, and untilMax. dUandMaximumare basically zero.

- Open the ins file viaEdit>, then<Edit current file>and make a range of final changes:
Add a lineACTA (a refinement cycle will now create a cif file)

ChangeBOND to BOND $H (a refinement cycle will now add X-H bonds and H-Xangles to
the cif file)

Add a lineCONF (a refinement cycle will now add dihedral anglestte cif file)

Add a lineHTAB (possible hydrogen bonds will be listed in thérig file)

- Save the ins file and run another set of refindrnosgales. Check for alarm messages in the XL
window.
- If the messageMerging of Friedel pairs is highly recommentegpears add the command

<MERG 3>to the ins file.
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- If the message “Cell content from Unit instructienmd atom list do not agree” appears open the
listing file (via<Edit>and<Edit .Ist>in the<SHELXTL Program and Project ManageSearch
for “Unit-cell content$ in the file and use the values in the second moluto correct the
<UNIT> instruction in the ins file.

- Also in the listing file search for “Hydrogen baidIf possible hydrogen bonds are listed add
a command as follows to the ins file:

HTAB <Donor-Atom> <Acceptor Atom>_$<Symmetry OpaenaNumber>and

EQIV $<Symmetry Operator Number> <Symmetry operator

e.g.

HTAB N3 Cl1_$1

EQIV $1 x-1/2, -y+3/2, z-1/2

A refinement cycle will now add hydrogen bonds lte tif file (see the Shelxtl manual or the

Muller for details).

- Run refinement cycles until no changes are obdeimeR1 andGoof, and untilMax. dU and

Maximumare basically zero.

Creating and Validating the CIF File (Crystallographic Information File)

- Open<XCIF>in the<SHELXTL Program and Project Manager>
Click the enter key using the default values upil reach<option N:> Type Q to quit the
program.

- Open the Cif file viecEdit> and<Edit .cif>. You will have to make some manual changes:

_exptl_crystal_density_meas ?

_exptl_absorpt_correction_type 'multi-scan’
_exptl_absorpt_correction_T_midd the ratio of Tmin/Tmax from the .abs file here
_exptl_absorpt_correction_ T_max 1

_exptl_absorpt_process_details 'Apex2 v2.1-4KBr, 2007)'

_diffrn_measurement_device_type 'Bruker AXS SMARHEX CCD diffractometer’

_diffrn_measurement_method "\w scans'
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_diffrn_detector_area_resol_mean ?
_diffrn_standards_number 0
_diffrn_standards_interval_count .
_diffrn_standards_interval_time

_diffrn_standards_decay % ?
_reflns_threshold_expression  1>2\s(l)
_computing_data_collection '‘Apex2 v2.1-4yigar, 2007)'
_computing_cell_refinement '‘Apex2 v2.1-4'
_computing_data_reduction '‘Apex2 v2.1-4'
_computing_structure_solution 'SHELXTL 6.14 {Ber, 2000-2003)'
_computing_structure_refinement 'SHELXTL 6.14'
_computing_molecular_graphics 'SHELXTL 6.14"
__computing_publication_material 'SHELXTL 6.14"

If all H atoms were added in calculated positions:
_refine_Is_hydrogen_treatment  constr

If a chiral space group without heavy atoms wasl ({sterg 3):

_chemical_absolute_configuration syn

- Check your cif file using the checkcif web pagevpded by the International Union of
Crystallography and make any corrections to eitherins or the cif file as necessary (e.g. scale

Tmin and Tmax as suggested).

Creating Word Tables from the CIF File

When all done you can create a table in word forfinaah the cif file with the most important

results using the web pab#p://submission.iucr.org/ciftables
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Appendix A: Changing the N2 tanks

To set up the high pressure tank, connect theNhime (coming out the back of the SMART
APEX machine, coated in black plastic) via a redgaialve to theyas outleiof a 200 psi
nitrogen tank. Set the outgoing pressure at theaiad valve to zero, open the valve and adjust

the outgoing pressure to abaiit psi

To set up the low pressure tank, connect the iteailig line coming out of the white reservoir
dewar to theiquid outletof a liquid N: ambient pressure tank. Near the connector thexe is
small metal tube branching off the line containnfjow sensor. Make sure, this tube@nting

upwards Open all valves and use the Cryoflex prograndfasd the temperature.

Appendix B: Troubleshooting

B) If the shutter doesn’t open / close

If you are lucky, it is hanging only once. In thatse open and close the shutter several times
(select<goniom> <shutter>several times). The shutter should be ready noamadf your
measurement can be resumed (not unit cell, rotétéones, but hemisphere etc) gotmcquire>
and<resume>to restart the measurement.

If the shutter is hanging several times, get help.

C) If the red alarm light is flashing

The lead glass doors are not closed. Check thesd¥ou might have to fasten the small screws

at the door handles.

D) If the red alarm is lighted permanently

Most likely, theX-ray generator powes off. Check at the display located at the lefesof the
instrument panel of the machine. If the power izer if anerror code 30s displayed, clear
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the error and power the generator up again. Iptheer was at zero for more thaaveral hours

the voltage has to beised in steps (see belavf)you are not familiar with this, get help.

Procedure for clearing the error and powering @génerator:

Aside of thexX-ray generator powetisplaythere are three buttonsOff> (left), <Heat>(middle,
small circle in big circle)) andOn> (right). For restarting the X-ray generator, préss<Heat>
button and wait about 1 minute for the generatdndat up. Then press the greanear alarm>
button (located at the left upper side of the pawell hidden), then press th&On> button to
power the generator up again. (The alarm light khdwe off by now. If not, try the whole
sequence again. If this does not help, get helphemithe alarm is off, go in the SAMRT

program to<goniom=>and<generator>and change the values to 50 kV and 40 mA.

Power up procedure after prolonged downtimes:

Downtime voltage and duration Total
[days] 20kV | 25kV | 30kV | 35kVv | 40kVv | 45kVv| 50kV

05t03 30s 30s 30s 30s 30s 1 min 2 mip 4 min
310 30 30s 30s 2minf  2min - 5min - 5min 10 min 5 n2n

> 30 or 30s 30s 2min| 2min| 5minf 10min 15 mip 35 min
new generator

E) If the red alarm is lighted permanently ang ihot the generator

If you are very familiar with th®8Tools programlook up the details of your current problem.

If not, get help.

F) Restarting the personnel computer and the SMAREX machine

If you are explicitly allowed to do saand, if really nothing else helps, you may resthe

personnel computer. | really serious cases you mastart as well the computer of the SMART
APEX machine.
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- To restart only the personnel computest switch the detector ofred switch at the upper left
side of the control panel). Then restart the parebnomputer. You will need a password to log
on again. After the boot up sequence is finishedgtch first the detector on again. Wait for the

green light at the detector. Restart the SMART oy

- To restart both computers, follow the above segeeAdditionally, after starting the restart of
the personnel computer, switch the SMART APEX cotapoff (red button at the most upper
right side of the control panel, below the emergeswitch off). Then turn it on again (yellow
button just below the off button). The SMART APEXneputer will start up faster than the
personnel computer and will be ready when the lposequence of the personnel computer is
finished.

The generator will show an alarm when the bootequence is finished. You will have to clear

the alarm and power up the generator again.
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