troubl eshooti ng. t xt
Synpt om based Troubl eshooting Gui de

This is a partial list of trouble synptons, sonme possible
causes, and fi xes.

Troubl e contacts:
Matt hew Marcus x7604  510-981-1965 (H)
Pl ease try the fixes |isted bel ow before calling.

Det ecti on system
1. No counts in MCA nappi ng or EXAFS:
You may be getting no beam Check 10. If 10 is
low or zero (after subtracting offset), see the
Optics section.

Detector HY may be off. This power supply is in the
hutch. Check LN2 | evel before turning on.

LN2 nay have run dry. The auto-fill system control box
is just outside the hutch, sitting on a yellow safety
box. Its readout shows you how much (0-100) LN2 is
left. If it's |ow, check:
LN2 dewar enmpty? The |evel gauge can't be
trusted - check the pressure instead.

LN2 dewar valve closed? It tends to be left
cl osed when the dewar is refilled.
If LN2 ran dry, correct the problemand let the
detector fill. Turn off the high voltage and wait
12- 24hrs before turning it on and trying again.

2. Pl enty of counts showi ng in MCA, but no edge junp recorded
in fluorescence channel in EXAFS.
When you edit the scaler map to switch to a new edge,
you have to stop and restart the EXAFS programto nake
the programread in the new scal er map.

3. You find a hotspot in XRF napping, but don't get any counts.
Make sure you' re above the edge.

Make sure you did a nove-to-crosshair in the
Manual Stage Control .

4. You try to change the gain on |0 or transnission, but
not hi ng happens.
You have to turn the knob on the Keithley VI and
then hit the blue Set button. Nothing happens
until you hit that button.

Sof tware - Ceneral
1. Buttons ' push' but nothing happens and they don't 'pop out'
agai n when they shoul d.
When you invoke a program it's in a dornant state.
A small icon in the upper left will hold a white arrow
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if it'sin that state. Push that arrow, and it will turn
bl ack, signifying that the programhas started

The EXAFS and XY map progranms have 'pop-up' subroutines
(e.g. Measure and Scan Editor) which need to be Returned
frombefore the rest of the programw || work.

Dat a- t aki ng conputer conpletely | ocked up

If you exit fromall the stage prograns, you can

tickle a bug in the stage-control drivers (vendorware).
This bug | ocks the conputer. Hard-boot it. It's
UXASES and it's in the half-rack | abel ed ' BRUKER AXS' .
The login and password are posted at the line

You stopped one of the prograns, but another programthinks it's
still running

If you use the small stop-sign icon to stop a programrather
than its stop button, it doesn't have a chance to turn off
the flag which says that it's running. Cure: You can start
and stop the of fendi ng program properly, or you can use the
desktop shortcut marked "No, it's NOT running!'", which turns
off that flag.

The data anal ysis conputer shows a green screen w thout the icons to
whi ch you' ve becone accust oned.

That nonitor is connected to three different conputers via

a KVM (Keyboard- Vi deo- Mbuse) switch. To switch to Conputer 1
hit the sequence <Al t><Ct|><Shift>1<Enter>  Conputer 1 is
UXAS _DATA, the analysis conputer. This is a simlar situation
to what obtains with the right (data-taking) screen, which is
connected to two conputers. The two-port KVMswitch has a
sinpl er sequence for switching - <Ctl><Ct|> toggl es between
the two machi nes.

You rebooted and now face a | ogi n/ password screen

You try

You try

Logi ns and passwords for the conputers are posted above the

| eft-hand screen. Each conputer also has on its desktop a
text file "logins.txt' with this information. You can
therefore | ook on one of the other conputers for the 'key' to
the one you're trying to open

to print and not hi ng happens.
This is a stupidity of our server system Al printing
even to the printers right at the beam ine, goes through

a server, XRAYS-1. |If the connection is broken, it won't
automatically re-establish itself. Go into Conputers Near M
and doubl e-click on XRays-1. It will want a login and

password. Leave themblank and click OK Printer icons
shoul d appear. dose the window and try again to print.

to use the executabl e anal ysis progranms from hone and they

don't work right.

Check to see that the file Ivalys.dll is present in the sane
directory as the executable. Qdd bugs can result fromits
absence
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If your computer is European, nake sure that the Use Localized
Deci mal Point option is un-selected. In some countries, a
comma is used instead of a period. |If this optionis
selected, then the programs will attenpt to read and wite
files this way, which will conflict with the way they're
witten at the beamnline.

Sof tware - EXAFS program
1. Scan editor won't let you return
You' ve entered sonmething it doesn't understand or
t hi nks makes no sense. Exanple: |eaving the edge code
off an edge-rel ative energy ("ge" instead of "gek").

2. Scan keeps aborting and restarting
Dump |l evel may be set incorrectly. If the dunp |evel
is too high, it will call a dunp even if there isn't
one.

If the dunmp level is OK then the channel for dunp detection
may have gotten set incorrectly. This should be set to O
(default configuration) because that's the channel on which I0
comes in. This control is in the Scan Editor, under Dunp.

3. EXAFS curve is very strange, but not due to 4) above.
Make sure Differentiate switch is OFF.

Make sure offsets were done correctly. Ofset for
det ector channels should be 0. |If not, then initialize
detector and try again.

Make sure your plot specification is correct
(usual ly, 2/0).

4. Start button is grayed and di sabl ed.
Make sure MCA isn't running and that a fluorescence map
isn't being taken. |Indicators should pop up to tell

you about these conditions.

5. Start button and nono-control buttons are grayed and di sabl ed.
If you change the nono energy from outside the program
(say, using Mdtor Monitor) or have disabl ed the nono
notor, the programgets confused and thinks there's
a notion problemand that the nono is trying to get
where it's told. Press the 'Mino really got there!’
button on the QOperations page to clear this.

It sonetines happens that the communication with the
server programon 1032_BL_CONTROLS is lost. In that
case, no nonochromator functions work. Stop and restart
t he EXAFS programto reconnect.

6. When doing a multi-point scan (automatic nove), the stage doesn't
go to the point you expected.
The first position on the list is #0, the next #1, etc.
The position it noves to when starting a scan i s determ ned
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by the scan nunber:
index = (scan #) nod (cycle |ength)
Exanpl e:  You have three positions, but have specified that
the second one is repeated twice. The cycle is therefore

Scan 000 1st position

Scan 001 2nd position

Scan 002 2nd position

Scan 003 3rd position

Scan 007 3rd position (7 nod 4 = 3, soit's like
scan003)

Scan 008 1st position

Therefore, if you are restarting at other than scan 000, you
may start froma position other than the first.

7. When doing a multi-point scan, you' ve nissed one or two spots
When there's a beam dunp, the next scan after the one which
was interrupted has a scan nunber which is three nore than
that of the | ast whole scan. You thus |ose two positions.
If the cycle runs to conpletion, the systemknows that it has
| ost one, so you end up losing 1 or two positions, depending
on repeat counts.

8. Energy reads 0 and maybe ot her things don't work
Communi cation with the server on 1032_BL_CONTROLS was | ost.
Stop and restart the EXAFS program You nmay have to quit
LabVI EWal together to restore it.

Sof tware - XY Mappi ng:
1. You keep getting 'Bad Data' errors.

Beam dunp | evel nust be set correctly and beam nust be
present. (Yes, |'ve tried to map with the shutter
closed; it doesn't work).

Pi xel size too small (<5um.
Stage nmay be going too fast; increase dwell tine.

2. Your map doesn't cover the area you think it shoul d.
You have to Return fromthe Manual Stage Control, then
you have to hit Edit Scan to 'set' it.

The map is always a little narrower than you specify
because three points on the left and right are thrown
out in order not to take points during which the stage
was accel erating or decelerating

3. Your map takes hours |onger than you thought it would
Check the 'hours' indicator in the Scan Edit screen
It's easy to mss.

4. Make sure your spot size and scan pixel size differ by no nore
than a factor of 2, otheriw se you waste either beamintensity
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or scan steps

You added a channel to the Regions of Interest Settings area
but no counts appear there.
You have to stop and restart the programto nake
addi ti onal channel s wor k.

Nor mal i zati on doesn't seemto be working
Did you do an |0 offset?

One or two lines on your nmap are horizontally offset fromthe
ot hers.
This is a known stage problemw th no known cure except
re-running the map. It's random

The nore-uni formareas of your nmap are speckl ed with defects

consi sting of one light pixel with a dark pixel imrediately to

its right.
Anot her known stage problem The stage 'catches' at random
pl aces instead of moving uniformy. You can try changing the
dwell time to change the notion speed and see if that hel ps,
but there's no known cure

St age doesn't run

If stage stopped when you were nmoving it, you probably
hit alinmt. |If the Unidex programis on the taskbar
then click on it and see if there are any error
conditions showing. Press the Fault Ack button on the
bottom of the screen, then press the Enable button on
the left corresponding to whichever axis had the
problem Note that what the mapping program thinks

of as Yis Zin the Unidex program |If this works, you
don't need to reset or hone anyt hing.

If the Unidex programisn't on, then start it using the
i con which | ooks Iike

\ /| <--- black

Both axes will be disabled. Rack the stage back a couple
of inches, Enable X, then press its

Home button (top of screen), then do the sane for Z

This does the homing cycle. The stage will now nove to
its limts, so there had better be nothing in the way.

Wienever the stage has been homed, it's in a position
far fromwhere you mght want it. Pull up the nanua
stage control and hit Move to Start. This should nove
it to somepl ace reasonable. |t sonetines happens that
only one axis noves. |In that case, hit it again and
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the other axis should go

If it still doesn't run, check the circuit breaker on
the Aerotech controller on the right side of the
el ectronics rack, under the notation "BR1032-06". This

affects the Z axis.

If the X-axis won't run and everything el se seens X,
the problem may be the fuse inside the Aerotech
controller. The Unidex programw || conplain about

a velocity or position error when you try to nove

and will then disable the axis. A so, you wll

be able to nove the stage horizontally by hand and
there will be no holding torque. This fuse is in the
| eftnost of the three unpluggable nodules in the
Aerotech driver box, next to the fan. Pull out the
nodul e, inspect the fuse and if need be, replace it.
If the Unidex programis still on, it will know where
it is and not need to be honmed, though it will need to
be enabled. This happens only if the stage hit

sonet hing during a nove, so be sure to clear any
obstructions before trying the stage again.

2. You hit the Jog button in the Manual Stage Control and nothing
happened.

The buttons are a little flaky (some subtle timng
problen) and don't always give you one and only one
step at a tine. Watch the current-position nunbers to
be sure

Optics and X-rays
1. 10 junps up and down 2-6%on a regul ar basis
This is due to an EPU (probably #4) switching. You
can't do much about it except try to get the
normal i zation to work really well.

2. Beamis not well focused in the vertical direction at |ow
ener gi es.
This is due to scatter off of M2 and you can't do nuch
about it, either.

3. Normal i zation isn't good or data noisy
Check offsets (dark counts).

Make sure you're on a local nmax or min of count rates
with respect to position

Try reducing the slit size if it isn't alreafy sonewhat
down fromfull open

Try steering beamthrough roll slits with M

If 10 <1V, try raising the 10 gain, renenbering to do
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of fset again.

Check to see that the 10 gas, if any, is appropriate. |If
10 was set up for Br with a rich Ar/N2 gas m xture, it
wi Il cause strange noi se when running at |ower energies.
Simlarly, if He is running and the energy is high, the
10 will be weak and noisy. The forner error is harder to
notice just by inspection of the signals.

If you're using a gas mixture, try switching to a single
gas. The m xi ng panel sonetinmes doesn't produce a stable
m xture.

Fl uorescence data shows strange dips or peaks in the scan
Check the total counts (4th channel) and see if there's a
big peak. |If so, you may have a Bragg diffraction
peak being thrown into the detector. This can cause a
deadtine-rel ated di p by swanpi ng one detector elenment with
scattered light, or a peak in Fe or Cu by virtue of a
beam hitting sonething in the detector. The latter case
can be sneaky because the scattered beam causing the
probl em may not be directly detected.

Fix: Go to the energy at which this occurs. Use the MCA
utility and | ook at each detector elenment. There will be
one or two whi ch show anonal ously high counts in elastic
Fe or Cu bins. Go into the hutch and di sconnect the BNC
cabl e fromthe preanp whose nunber corresponds to the
affected channel. The preanps are in two rows al ong

the snout of the detector and each have a BNC and RJ
connector on them Then, check the MCA to see that

the of fending channel is truly disabled

When doi ng deadtime correction, adjust the deadtine
fromO0.46us to 0.54us (1 detector disabled) or 0.64us(2
di sabl ed) .

*** Don't forget to reconnect it afterward! ***

Mono energy calibration drifts
Check cooling water level in nono chiller

Make sure the hutch door doesn't stand open for a |ong
tine. Tenperature fluctuations nay affect calibration

Data shows 0.1% 1% junps at regul arl y-spaced energi es (60eV
interval at Cu edge; 80eV at Zn).
This is a known problemwi th the nonochronator and
optics. Wat's happening is that a piconotor controls
the gap between the two crystals to get a constant
hei ght offset in the nmono. This notion is quantized
inunits of about 0.5um For reasons unknown, when
one of these steps occurs, the data can be affected,
especi ally when the sanple is highly i nhomogeneous.

The fix is to disable the nmotion during the scan. This
is done as follows:
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1. Under the rack marked ' BRL0O32-04', between the
10.3.2 and 10. 3.1 beanpi pes is a bl ack box
with switches and connectors. It's fairly

wel | - hi dden.

2. On the upper right of the front panel of
this box is a row of 4 swtches, |abeled
' O osed/ Open- Loop Sel ect' .

3. Move to mid-scan and flip the |eftnost (#1)
switch to the up position. This will freeze
the notion. The problemshould now go away.

4. | MPORTANT! Restore the switch position before
noving to a different edge.

Little or no beamat all.
Several possible causes for this. Check to see if
there's been a beam dunp (yes, that's obvious). Check
to see if the Be-foil nonitor (middle readout on DPMs)

is zero. |If so, it's possible the slits are cl osed
down and you don't knowit. Open themto 2000um each
way and see if beamshows up. |If it does, close them

gradually until beamstarts to be cut off. See if
adjusting ML roll and tweak do anything good. If M is
centered, then the problem may be that one or both of

the slits has an incorrect idea of where it is. dose
down one of the slits until the beamjust goes away.

If the size shown on Motor Monitor isn't nearly zero,
reset it to zero. You may have initially hit Reset
instead of Move and cause this problemin the first place.

Suppose the nonitor shows beam but you still don't get

any in 10. The nono may be excessively detuned. |If the
Pi conotor control box (black thing with knob on left

and red pilot light on right) is set to channel 2 (nono
tweak active), it seens to pick up sone disturbance and
move the tweak. Retune it and leave it set to an inactive
channel (say, 1).

If the flux is good at one energy and dies at others, the
probl em may be the nmono servo switch nentioned in 6) above.
If this switch is left in the up (freeze) position and you
nove to a very different energy, the beam out of the nono
will nmove off the input acceptance of the KB pair and the
output flux will drop. The cure is to put the switch down
when changi ng edges or otherw se naking a big energy nove.

10 pre-anp shows ' OVERLQAD .
If running He/ N2 m x, you can't use the full 600V on 10 as
it breaks down. Go down to 300V (connect to mddle
connector on battery box instead of end).

You're using the PIN diode for transm ssion and it has glitches
It's made of single-crystal Si and has diffraction peaks.
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You can nove these around by tilting and rotating, but
you can't get rid of them altogether
Wor karound: Use an ion chanber (there's a long one in the
hut ch sonewhere) instead

10. You're using an ion chanber for transm ssion and the signal is
noi sy.
If the end wi ndows aren't capped, slap sone Kapton tape
on them You don't want the breezes blowing into it.

If you're using Ar at energies bel ow ~8keV, switch to N2

The absorption length at 7keV is about 3cm You don't want
all the beam absorbed in the first couple of cm because then
much of the signal will cone from places w th nonuniform
fields in the ion chanber

If you're not using Ar at energies above 10keV, switch

11. Al of a sudden, you see a rising or falling background
If you're using a gas in 10 or another ion chanber, check
the tank. You may have run dry.

Data and Anal ysis
1. I ndi vi dual EXAFS scans | ook good, but average | ooks noi sy or
glitches don't normalize
The likely cause is that the sensitivity of the detection
system that is how much signal you get for a given 10 and
absorbance, isn't the sane between files. This has three
conmon causes

1. The 10 gain was changed between scans
2. The detector was noved in or out between scans
3. The concentration of the elenment of interest isn't the

sane fromscan to scan. This is usually due to the spot
novi ng on the sanple, either intentionally (taking
different spots to avoid radiati on danage) or
uni ntentionally.
The EXAFS Editor has an option for changing the gain on a
channel, that is, multiplying the counts in a scaler by a
constant. If 10 is much quieter than the fluorescence or
transm ssion (usually the case)
then you want to do this adjustnent on I0. For Cause 1, you
obvi ously want to adjust the gain of the 10 channel so it's
the sane in all files. Thus, if sonme files were taken on the
1E-9 scale of the 10 current anp, and others at 1E-10, then
use the Change Gain option to increase the 10 counts (scaler
0) inthe 1E-9 files by 10x. This should nmake F/10 or 1t/10
cone to about the same value in all files. For the other
causes, if 10 is less noisy than the fluorescence or
transm ssi on (whichever you're using), then change the 10 gain
so that the files all nmatch in edge junp. It sounds a
little odd to adjust 10 when it's the fluorescence channe
whi ch changed, but it's statistically sounder to do it this
way if 10 is quieter, which it usually is.
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A simlar thing seens to happen if the tinme/point was changed
for a region in one or nore of the scans. |'mnot sure why
this is. Use the Junp Correct feature in the EXAFS Editor to
"fix' this.
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