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A. Detector Connections Set-up

1. Connect the rear hose fittings on the detectorNeslLab circulating water
chiller. Turn the NesLab on and set to°Th

2. Connect the two sets of banana plug connectorsrgpfrom heaters attached
to the CCD housing to a ~19V power supply (maxim@¥)2 The heaters
prevent condensation from occurring on the caméndaw.

3. Connect the rear RJ-45 socket on the camera tBlthparallel port plug-in
adapter using the special 10-wire cable provide&lby(standard Ethernet
cable has 8 _ _
wires). Plug = ,
the adapter into | NS RS e s
the parallel port |& '
of the Linux
computer set up
to run this
detector.

4. Connect the
FLI 24V DC
power module
to the power
jack on top of
the camera and
thenplug the
module into AC powerNote: Never connect the module to the power jack
after applying AC power to the module power supptidot Plugging” the
camera can blow the thermoelectric cooler fuse

::RJ45 Socket
\ 4

B. Software Set-up
1. Log into the Linux computer running the detectospscuser using the usual
password.

2. Open a terminal, then enter:

cd camserver

.Jcamserver
The response should indicate that the computemswunicating with the FLI
camera. A response that includes the CCD chip i{&#®03A), number of
pixels in the array and the detector temperatuogvstihat information has been
read from the FLI camera.
3. Open a second terminal, then enter:

cd tvx

Jtvx.
4. Atthe TVX prompt (*), enter:

*get “/home/specuser/tvx/default.gl”
This sets the default image and graph directorlgptt /home/specuser/images.
“Connection has full control of camera” should agp@ the camserver window.
5. To change the default image directory path enter:



*imagepath /home/specusextirectory path>
6. To check the temperature of the CCD, enter in #mserver window:
*flicommand getccdtemp
This should returncamserver: interface.c [550] CCD temp —34.7@hen the
CCD is fully cooled.
7. To get a complete list of TVX commands and uselades enter in the TVX
terminal window:
*menu

. Taking an Image
1. To set the exposure time to 10 seconds, enteeid X window:
*expt=10
2. To take an image, enter:
*exp im0
whereimO is the name of the tif data file. After an initigelay of ~5 seconds, the
shutter will open for the set exposure time. Aftex exposure is completed, 23
seconds are needed to download the image fromathera. The download is
complete after receiving the message:
O*filling image from: (<image file name and path>
3. After taking an data image, take a background intddbe same duration by
entering:
*bkg im1
whereim1 is the name of the background filekg takes an image without
opening the shutter.
4. To subtract out the pixels hit by stray radiatioe.(zingers), multiple sets of
data and background images must be taken withatine £xposure time.

. Viewing and Processing Data and Background Files
1. Data and background files are generated with aipesffset of
approximately 10400. To view these images, enter:
*disp im0 10400 20000 5
whereimO is the name of the image fil&)400is the highest pixel value that is
rendered black, an2D000is the lowest pixel value that is white (best ealaries
with amount of signal recorded). The final enirg.(5) is a scale value between
1 and 20 that determines the gray scale rendefiptxels between the black and
white limits.
2. Many image manipulations can be performed withnloee command, such
as:
*move im2=im1/2 (setam2 equal tam1 divided by 2)
*move im3=im1+im2 (setsim3 equal to the sum @il andim?2)
*move im1=im1-5000 (subtracts 5000 from each pixeliofl)
3. There are two TVX instructions for removing zingésm data and
background image sets:
*dezing im3 im1 im2<optional additional images>
whereim3 is the destination file name given to the averagel, im2 and any
additional images after the zingers have been rechov



*move im3=im1:im2

causes the sum ohl andim2 to be stored inm3 after the zingers have been

removed.

4. After combined files without zingers have been mimdoth the data and
background image sets, the two files can be suletidoom each other. The
resulting difference file has the desired data wélo offset, lacking only the
intensity and distortion corrections.

5. Note: It is possible to take images using the66Bb35 ADUs possible with 16
bits per pixel. However most TVX commands seevtilaes as 16-bit 2's
compliment numbers so anything ové? B treated as a negative. If there are
pixels with values greater than®2n an image, the entire image (and its
companion background images) can be divided byr®jesther:

*move im2=im1/2 (im2 is set to ¥4m1)
*move im2=im1>>1 (im2 is set tam1l right shifted by one)

This should be done before the addition or subtracif any images to avoid

negative pixel values giving erroneous results.

E. Focusing the Detector

1. Checking the detector focus requires a suitable hask and a defuse source
of x-rays large enough to cover the active ardgh®tletector. MacCHESS
has both a tungsten mask with a 1mm pitch squaag af 75 um holes and a
TruFocus TCM-5000M powered x-ray generator (seeNgiller). To use the
generator, proper safety precautions must be feltbwat CHESS, the
generator can only be used inside a hutch witlyémerator interlocked with
the hutch door.

2. Before focusing, check the proper attachment asitipning of the lens
system parts with the detector. To do this, thieNeattached wraparound
light shields should be removed. First, make sheebrass lens extension
(screwed into the detector) and the Nikon bayoty $£ns mount (screwed
into the extension) are screwed on as far pos@dotih are right hand
threads). The lens must be securely locked irgartbunt. Working out from
the detector, the first movable ring on the AF Midtikkor 60mm F/2.8D
lens controls the F-stop, which should be fullyogeirned all the way
clockwise when facing the detector). The M (mahaalA (autofocus) switch
should be in the M position. The large lens sci@wusing ring should be set
to the minimum distance (all the way clockwise wifering the detector).
Reattach the Velcro attached wraparound light dhiel

3. Tape the hole mask to the front of the detector@acde the detector about
one meter from the TruFocus x-ray source. Adjustsi& the focus are
made by varying the distance between the lenstenghosphor screen using
the micrometer adjustment on the side of the detecthe correct focus is
found by comparing images of the hole mask takemabus positions on a
trial-and-error basis. Note: The micrometer adpesit is highly susceptible
to backlash. Each position should be arrived atextbirning the micrometer
in the same direction. When the blurriness ofttble images has been
eliminated, the detector is focused.



F.

Intensity and Distortion Correcting the Images
1. The files needed for intensity and distortion cotiens have been placed in
the directory/home/specuser/tvx/corfiles The current (10/05) files are:

FLI12kvIcorl.tif Intensity correction file with x-ray generator set
12 kV. This is the default intensity correctiolefand is optimum for ~8 keV
X-rays.

FLI18kvIcorl.tif Intensity correction file with x-ray generator set

18 kV. This file can be used for x-ray energiesager than 12 keV. Due to the
high quality and uniformity of the phosphor laytre difference between
corrections done with these two files will be |észn one percent.

FLIXcorl.tif FLIYcorl.tif X and Y spatial distortion correction files
good for no binning. No correction files are cuithg available for binning
greater than one. Note: All four correction file® good only with the detector in
its current configuration (active area = 59x59 mmpy adjustment to the lens
system would require a new set of correction files.

2. First, set the files used for intensity and distortcorrections using the
commands:

*setint /home/specuser/tvx/corfiles/FLIXkvicorl

*setdist /home/../corfiles/FLIXcorl /home/.../corfiles/FLIYcorl
3. Intensity and distortion corrections can then bégomed by:

*move im2=imllimc (im2 set to intensity and distortion corrected
iml1)

4. The user now has the final image file in tif forrmath no offset, and it has
been intensity and distortion corrected.

. Final Instructions

In case of software difficulties that don’t respdodhe usual rebootings, the
computer parallel port may need to be reset. Gémnsbe done in a Linux terminal
window by a “superuser” with:

su (request to be a superuser needs the root passsearéhil S.)

cd /proc/liffliport_0

echo "1">reset

From this directory the cat instruction can be usegenerate useful information for
debugging

H. Interfacing with SPEC, Checking the Necessary Macm (at start of run)

1. The following procedures are designed to work afirge. Similar steps could
be made to work at other stations using their oansions of the necessary
macros. On the station computer in a Linux windyppe:

cd /home/specuser/Macros
Is

The resulting macro list must inclufle ccd_mode.macanduserlist. mag as

well as a directorfL_c1 (or FL_XX, with XX = appropriate station name).

After typing:

cdFL c1



Is

The filefliccd_for_cl.macshould be in this directory.

2. The listing of user macrosserlist. mag needs to reference
fli_ccd_mode.mac In a SPEC window on the station computer, open a
editor by entering:

umedit userlist.mac

The macro should contain the line:

udo fli_ccd_mode.mac

3. The macrdli_ccd_mode.macneeds the correct IP address for the detector
computer. To determine this address, open a Lieurinal on the detector
computer and type:

/sbin/ifconfig

Look for:inet addr: 128.84.. where thel28.84.. number is the IP address.

4. Check that the macros on the station computerhesedrrect IP address for
the detector computer by typing:

umedit FL_c1/fliccd_for_cl.mac

Look for the line:

HOSTIP_HOSTPORT =*"128.84...” with the correct IP address in it. If
the address is incorrect, use the editor to coite@&ave the corrected file and
exit the editor.

Interfacing with SPEC, Starting Conditions

In most all cases, Chess users want to take in@agdse FLI detector under

SPEC control. Inthat case the images shoutdk®n using just CAMSERVER

and SPEC without TVX, which can interfere with SP&connection to

CAMSERVER. This can be done using the followimggedures:

1. Start CAMSERVER on the detector computer (see &e®&i2). In a Linux
window enter:

cd camserver
Jcamserver
2. To start SPEC on the station computer, open a Limadow and navigate to
the folder in which data will be stored for the reit CHESS experiment:
cd /home/specuserlexperiment/group folder name>
Opening SPEC from that location sets the defaghltion of all SPEC data files.
Type:
spec(or fourc, etc.)

3. At this point TVX can be started (see Section B@)ong as no connection is
made between TVX and CAMSERVER. Do NOT try to takages with
TVX (i.e. do NOT uséexp or*bkg) and do NOT run thdefault.gl file.

TVX can be used to view images, do background aabtms and perform
intensity and/or distortion corrections of imagasne of which involve
CAMSERVER.

4. In order to take dark images for background subtracthe control of the
separate in-hutch beam shutter (usually placecbim bf the sample) needs to
be independent of the SPEC count commaatisi§¢can ascan etc). To do
this at C-Line, connect the shutter to tHechannel of the VME Digital I/0O



board. Once this connection is made, the SPEC @misopensandcloses
result in TTL high (open) and low (closed) signadsitrolling the in-hutch
shutter independently from the count commands. EOTSPEC ever

returns an error message indicating it can't itet& count because the shutter
is open, typing ¢loses$ should solve this problem.

J. Interfacing with SPEC, Mounting Station Hard Drive on Detector Computer
1. To store images on the station hard drive, theedneeds to be mounted on
the detector computer. To check if the drive isunted, open a Linux
terminal on the detector computer and enter:
cd /misc
Is cl
If this comes back blank, the station hard drivR@&T mounted on the detector
computer.
2. To mount the drive, type in the same Linux window:
sudo ./connectcland use the standard specuser password.
Now any files written tdmisc/c1from the detector computer will be stored on the
station hard drive. If TVX is being used to viewprocess the images, in the
TVX window on the detector computer change the ulefenage directory path
(see Section B.5) by typing:
*imagepath /misc/clkexperiment/group folder name>

K. Controlling the FLI detector from SPEC

1. At this point the SPEC computer is ready to takages with the FLI
detector. Images will be stored in the same basetdry as the other data
files. Images files will be assigned the name:

<newfile name>XXX_YYY.tif

where <newfile name> is the current file name g#t the SPEGewfile

command XXX is the 3-digit scan number aN&'Y is the 3-digit point number

within that scan.

2. To take an image every time SPEC does a courtigiSPEC window type:

ccd_on

This works with all SPEC commands that initiategkenor multiple counts,

includingct, dscan ascan etc. A 10-point scan will take 10 images. Tketa

count without taking an image, type:
ccd_off

3. Totake a 10 second dark image for background actiin, at the SPEC

prompt, enter:
dark 10

SPEC will then take two dark images, dezinger thamd, store the resulting

average in the fildark10.tif in the default data folder.

4. For single images, SPEC can do an automatic deamgédackground
subtraction and intensity/distortion correctionsawliaking the image. For
example, after typing:

corr 210



SPEC takes two 10-second images, dezingers themstibtracts the dark10.tif
file from the combined result before performingeimsity and distortion
corrections. If the spec filename is "jones1grthhe raw ccd images will have
names like "jones1l_002_000.tif" (where "2" corregeto the SPEC scan
number), while the corrected image will be "jone312 cz.tif" (where cz
indicated corrected and dezingered).

5. For multiple scanned images, no automatic corract@mmand is available
to take images at this time. SPEC commands do Vevexist to speed this
process. For instance, suppose that a scan hagdies using the command:

dscanth-1.1201

which would take 21 images. If the above scanseas 9, then the SPEC

correction command would look like:

flcorrect id -s jones1l_009_0[0-9][0-9].tif -b darktif

NOTE the use of -§" rather than -5Z' indicates that the images should NOT be

averaged together and dezingered. The outputdiawe names like

"jonesl 009 019 c.tif The above should be tested to verify that wasking

as intended before critical data is taken.

6. To facilitate the viewing of images, there are naltyntwo adxv processes
running, one to look at arbitrary images and onauim load the current
image. To invoke these routines, at the Linux grbtype:

adxv -autoload &
which starts the autoloading version while entering

adxv &
loads the non-autoloading versions. TVX commaratsaiso be used to view the
images from the detector computer (see Section D).



