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This document describes the alignment procedure for Florida State University Chemical Sciences Lab’s Rigaku
Ultima III powder x-ray diffractometer with Mercury CCD. The procedure involves swapping the CCD with

Scintillation Counter for alignment and back again for nano material powder x-ray diffraction. © 2013-14
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ULTIMA Il ALIGNMENT PROCEDURE V0.9.6 (Beta)

EVER 0.9.5; DATED NOVEMBER18, 2014

SWITCHING FROM CCD TO SCINTILLATION COUNTER AND BACK

Written by Dr Thayumanasamy Somasundaram on November 17, 2004

The following write-up with photographs will show the alignment procedure to be done on Rigaku
Ultima 111 Powder X-Ray Diffractometer (ru-pxrd) once in couple of months. Thanks to David
Carnevale for help in demonstrating the procedure.

Note: This write-up is a beta version and some refinement is needed on some steps. Steps done at the PC
(computer) will be shown in Times New Roman font; Sections done at the instrument r-pxrd will be shown
in Georgia font.

START THE SHUTDOWN

Rigaku Ultima 11l Powder X-Ray Diffractometer (shown on the right
hand panel) with Mercury CCD and Scintillation Detector is located in
CSL 1011 in FSU’s Chemical Sciences Laboratory.

The generator has a Copper fixed anode tube and is cooled by Haskris
chiller (originally a refrigerated version; now water-to-water chiller).
The Mercury CCD is cooled by Julabo MD F25 chiller.

Ultima 11T Powder; XRI)!
w/ Mercury CED,

Haskris chiller for Ry tube Julabo MD F25chiller for CCD

Two computers control data collection and
processing: 1) Control PC on the right and 2)
Frame Grabber PC on the left. However, there is
only ONE monitor and key board. So you access Monitor
each computer using a KVM switch. o

In the keyboard press, “Scroll Lock” key twice
quickly to switch between the two PCs. Almost e

all of the time the monitor outputs and keyboard Grabber PC
inputs are from and to Control PC.

Control PC

Log in to control PC. It is likely that it is already
running.
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In the “Standard Measurement Window’, select
e File> Save
e Confirm
This allows the Standard Measurement values to
be remembered when we restart the computer.
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System Tray, then select

e Stop AreaMax
This closes the AreaMax window (better way to
close it)

A [ EARHE2E G EEE ot

J @untitled. o |

Trace

Restart
Stark Arealla
Stop AreaMax

Exit

BHS S RNSE  coapy

Close Standard Measurement Window




Close Manual Measurement Window
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In the Ultima 111 Generator’s Left Top Panel,
under the SAFETY RELEASE panel, press the
‘DOOR’ button. While the DOOR’ button is
blinking, open the sliding door all the way to left
and right.

Inside the x-ray enclosure, locate the DALSA
power supply (usually located on the right hand
side and sits on the base plate) for the CCD
detector. Power it down by switching it OFF (the
power switch is located in the front of the unit,
however, only the unit’s back is visible) by
locating the switch on the far right hand side.

Now, in the computer using the single keyboard
press, “Scroll Lock” key twice quickly to switch
to Frame Grabber PC.
e Log in using username and password
e Wait for the computer to display a DOS
window
e Using the Start Button, shutdown the
computer




Now, in the Ultima I11 Generator’s Left Top
Panel,
e Under X-RAYS
0 Press the Grey OFF button, then
e Under POWER
O Press Red OFF button

Then, in the Ultima 111 Generator’s Left Bottom
Panel, open the door and locate the SERVO AMP
UNIT,
e Turn it OFF by pressing the black power
switch to off position.

Turn-off the Control PC now.

SWAP THE EQUIPMENT

SWAP CCD W/ SCINTILLATION COUNTER AND MICRO AREA W/ STANDARD

SAMPLE HOLDER

With Ultima 111 generator door open, locate the
CN ATT2 cable (this is plugged underneath the
stage) and unplug it

CNAITT2

y Cablls




Attach the CN ATT2 cable to the ATTACHMENT
ADAPTER sitting on the base plate.

The CN-ATT2 cable may fit loosely but make
sure it secured as firmly as practical.

Locate the plastic lid for the CCD and cover the
CCD with it

Remove the micro-area stage (used for powder
samples)

e Use the small hex wrench and undo the
two screws until they are flush (on-top)
with surface [2 or 3 mm hex wrench]

e Gently pull the stage toward the user

e Sit it down on the base plate of the
instrument

= e
Stage sitting on base plate




Remove the CCD Camera (with lid on it)
e Hold the CCD in one hand
e Note down the value on the back side
(~105mm)
e Use Philips screw driver and undo all the
four screws flush to the top 4 , e
e Slowly wiggle the CCD and remove it
Gently place it on the base plate

o Bracket

Stage and CCD sitting on base plate
Using larger hex wrench undo all the larger
screws flush to the top and remove the black
bracket that was holding the CCD and remove it I
completely (with the screws) and leave it on top CCD Bracket
of the CCD inside the enclosure.

Now, remove the two black brackets from the
cabinet above the Control PC (they are marked
#1 and #2)
e Put the #1 bracket close to the sample —
e Put the #2 bracket away from the sample mﬁﬁmmmamm
e Use the hex wrench and secure them to \
the detector-arm of the instrument (the
same place where the long black bracket
was secured)
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Now, we to put the Filter Holder (Part #53D-
0466) in front and Scintillation Counter (Part #
57 38E401) and at the back with very little gap
between them.




First, put the Filter Holder (FH) in front

o Lighlty secure it in the detector-arm with
3 small hex screws. DO NOT fully
tighten it

e Look underneath the FH and locate a
“Red Line”

e Match this “Red Line” with the “Red
Line” underneath the detector-arm

e Now tighten the Filter Holder fully

Filter Holder in position now

Now, put the Scintillation Counter behind the
Filter Holder with very little space between them
e Secure it with 2 hex screws

Now we have both Filter Holder and Scintillation
counter in place

Plug in the connector for Scintillation counter
Scn Cntr Plug
M

nier

1 on Cou
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Plug in the RJ1 underneath the Filter Holder




Now, put the new stage Standard Sample Holder
(stored inside the cabinet above the PC)
e Push the stage into the slot where the
Micro-Area stage was installed
e The correct position of stage is
guaraunteed if the three holes in the
stage are aligned with three holes on the
instrument back panel
e  Put the thumb screws and gently tighten
e Insert center slit

Center Slit and bubble level

With the center slit and bubble level in place now
gently rotate the stage until the bubble is level
both horizontally and vertically.

Then hand tighten the thumb screws. The
standard sample holder is now set.

¢ Remove the level and the center slit

Now open the Right Hand Side Bottom panel on
the generator
e Change the SHT MODE switch from
CCD to SD (flit it down)




Now open the Left Hand Side Bottom panel on
the generator
e Press the first switch from bottom on the
left-most PC card once.
e Briefly the blinking “green” LED light
will stop blinking confirming your reset
e You will also see all the front panel LEDs
light up and go away

e In CBO mirror box remove the H2 slit
and put H10 slit. The lable should be
facing the sample.

e Leave the PB in the holder

In the back filter holder
e Open the box
Put Al foil in the front
(0.3) slit in the back
Put in 5 deg block (letter facing the user)
Ni foil at the back
o All labels facing the sample
Close the box




RESTART

RESTART W/ SCINTILLATION DETECTOR FOR ALIGNMENT

Restart in this sequence
1. Switch ON the SERVO AMP UNIT
2. Press GREEN button in POWER Panel
3. Press White button on X-RAY panel
4. Confirm Shutter 2 is in EXT mode

Turn on the Control PC
Hit ‘F1’ to continue

Log in
e Administrator
e Password _ Initialize
¢ Right Click on Blue Rigaku Measurement RINTZ200 b
server in Toolbar Menu
e Select RIN2200 and select to :
. m |EI pRpean O 10:35 &M
‘ShowWindow’ :
o Select Right and select to ‘ShowWindow’
RINT2200 Window

‘892 /8/8-8/8-0/8-8/8/1/1/8/8/8"
KRS /3"

0,8/0/0/0,8/,0/1/1/8,8/0"

@062 /0,8,8,0/0,8,8/8/1/1/8/8/0"

From Desktop open the Rigaku Control Panel Folder. In Control Panel open “System Details Button”

System Details Property Window change the XG To “Standard”
Server Mode: from “Standard (Shutter Relay)

t@-S\rstem Details Property ﬂﬂ
Systern Setting | “z’- System Details Properky: ﬂﬂ
" Systern Composition Systern Setting |
#G port selection: ngpolt.'l j | YA part I | EEES I [~ Spztemn Composzition
G name: IF“NT22DD jl %05 port selection: ngport_1 j | Add X6 port I | Delete I
G server made: S tandard(3hutter relay] B name: |RINT2200 =l
[ Walid Shutter %G server mode: Standard
[T Left shutter %] Fight shutter Fyalid Shutter
[ Front shutter [ Back shutter [ Left shutter [ Right shutter
* Cia Sastzm "] Front shuitter [ Back shutter
[T Left system %] Right system I Contral System
[ Front sypstem [ Back system [ Left system [ Right zystem
[ Front system [ Back svstem
| oK. || Cancel

| ok I | Cancel I

Click “‘Ok” and ‘Confirm’ the change. Right window will update.




Now click on the RINT2200 Right System (but e RIGAKL Control Panel ol x|
not the RINT2200 Right System-Add{Delete File Wiew Help
butten). This should open a new dialog box. In
the following three tabs RINT2200 Right System @ ﬁ
Property need to be changed. System Detalls  RINT2200
e System Construction Right syste...
e X-Ray Beam Type
e Geometry System
System Construction
CHANGE FROM CHANGE TO
Goniometer: Ultima 3 theta-theta goniometer+Mercury Goniometer: Ultima 3 theta-theta goniometer
CCD
Attachement:Micro area Attachment:Standard Sample Holder
Filter: Not installed Filter:K-beta filter
Detector:Mercury CCD Detector: Scintillation Counter
Temp Contoller:Not installed Temp Contoller:Not installed
Incident Monochromateor: use Incident Monochromateor: use
Slit: Auto Variable (Mercury CCD/general) Slit:Auto Variable Slit (Parallel/Ultima3)
Monochromator: Not installed Monochromator: Not installed
X-Ray Beam Type
CHANGE FROM | CHANGE TO
No change. Focus Selection: Line; Wave length selection: K-alpha
Geometry System
CHANGE FROM CHANGE TO
Geometry Information: Micro Area Geometry Information: Parallel Beam
After the change the three tabs should like the following
WRINTZZDD Right system Property of... ﬂﬂ

Systern constructian | ¥-ray Beam Type Geometry Systarn |

I System Mame : RINTZ2200 Right syztem

GEeometny Information
{~ Focusing Method {* Parallel Beam Method

= Small Angle ' Micro Area




@il RINT2200 Right system Property of... h e |

Systern construction | X-ray Beam Type | Geometny System |

I System Mame : RINT2200 Right syztem
— Focus zelection
* Line £ Paint
= avelenath zelection
= K alpha K alpha 2 = K beta f* K alpha

i@l RINT2200 Right system Property of... 2 x|

System construction | H-ray Beam Type | Geometry Systern

I System Name - RINT2200 Right system

r— Goniometer r Incident monochna

IUItimaS theta-theta goniometer ﬂ Property I IUse j Froperty I
—&ttachment St

| Standard sample halder =l |_Piepey_| [wtovariable sitfParalel/Ukina3) | | Fropery |
r— Filker r— b anochromator

[ <-beta fier = | Nat installed |
— Datectar O lse @ Mot uzed

IScintiIIatiDn counter j Praperty I — Picture
— Temperature contraller

INot itstalled ﬂ Property I

| QK. I | Cancel l

START THE ALIGNMENT PROCEDURE

ALIGNMENT PROCEDURE USING. HTM FILE

Now open the Auto-align(Right system).htm link in the
Desktop
e It will open an Internet Exploer window and will
load lots of stuff
¢ Inthe window, select the following
0 2-Theta Alignment
0 Theta Alignment
o0 Profile Measurement




'3 Automatic alignment - Microsoft Internet Explorer

=10l ]

File Edit Wiew Favorites Tools  Help |
Coogle |G+ - | Go 4 52 - Eookmarksw 63 blocked | 57 Check = % Autolink = = AutoFil > Settings
g Y =l
Intensity (cps)
1000 : - : . : .
200 1
&00F 1
4001 1
200F 1
0 L 1 L L L L
0.000 50.000 100.000 150.000
2 theta (dez)
Grid | Frint | Save | Fresult | Frocess | Help | Execute Counting Lozs
: %G ending
[V 2Theta Alighment Yaltage 1: |4U kY Current 10 |4U mé HY/RHA Mono Sample s [313532 [ A eip o
V| Theta Alighment )
I~ | B /P Adjustment Votagez |40 | kv Curent2: |40 | ma MonochioSampled 3as | 4 | O Aing
| W enoehromaton ddiustment 1 ey off
V| Frcfile Measurement Hy o B34.7 Commend | Profile Sample d 191993 [A | ¢~ Power off
(Foniometer : Ultimad theta-theta goniometer 2| |zerm Position : 41780 mm PHAWindow 80 div
A ttachment | Standard sample holder | I :
it - Auto Varisble sht(ParalleVUbime3) Theta-D 02031 deg.  Maonochro 2Theté. deq.
I ouster - Seintillation counter Theta-5 11104 deg.  Monochro Theta : deq.
Ml onochromator : Mot installed Theta : mm Monochro Thetas: mm
ELray tube : Cu (Line focus) Hy! : B W thntegal 0.7220  micra s
FHA Bazeline : =11} div tDifferential : 01833 micros
I=ero Position:-1.1750 mum ]

|@:| [one ’_ ’_ ’_ |@l My Computer

Now click the button “Execute” in the .htm file (center area) and follow the directions
e Confirm everything
Initializing ... ... (takes sometime)
X-Ray tube (left side of the instrument) will move
2 Theta arm (right side of the instrument) will move
CBO box will move up and down
20 kv and 2mA will go to 40 kv and 40 mA
Tube and 2 Theta will move to zero positions
A scan of -1.0° to +1.0°Theta-D will be executed and the results will be displayed on the top
portion of the htm file and bottom left hand side will also update information constantly
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File Edit View Faworites Tools Help ‘

GOQgIB“ij ;IGD 4}@ - | ©7 Bookmarks= 63 blocked

Intensity (cps)

icrosoft Internet Explorer

H.:E'Check - S\F\utDLlnk - ‘U AutoFil ¥ ®Sett|ngsv

25000F 1

20000F 1

150001 1

100001 1

5000F 1

0

0000 0,500 ' 1.000

Theta-D {deg.)

Hesult | Frocess | Help | ‘ Execute | Counting Loss

3 : - >‘<G ending
Yeltage - 40 ||k Current 1 Idﬂ mé HWRHA Mono Sampleds 313532 | A (e inoonp

Vollage 2 40 e |4U mé  Monochra Sample d 33756 A 2l

Tooo 0500

Grid | Prirak | Save

7| 2Theta Alianment
I¥ | Theta&ligrment
I HidPHE Adiustment

i oAy ot
E grz:;c;r:;ig:;\:stmenl Hi: o B34.7 [ Commend | Frafils 5 ample d 1.91333 1A= Paer off
Coniometer : Ultima3 theta-theta gorometer | |Zera Position 15000 mm PHAWindow 100 div
Aﬁéi‘ﬂeﬂﬂ‘tl a:;z‘:‘:ﬁ(;:‘;ﬁ‘:ﬂﬁ;z}) j Thetad3 00000 des  Monachio 2Theta: deq
S itor s Rl § visatat Theta-5 0.0000° deg.  Monochia Theta deq.
MIonochromator : Mot installed Theta: mm  Monochio Thetax: mm
[o-ray tube : Cu (Line focus) Hy ; B3 v Hrtegral 07220 rmicra ¢
PHA Baseline - 50 div tDifferential < 01833 micia s

IZero Position:-1.1750 mm

‘@ Done

’_ ’_I_ ! My Computer o

Alignment a Multilayer mirror position,
Confirm the x-ray intensity indicated in the screen.

Operate mirror controller and find the position where the ¥-ray inkensity hits masximunn,

Click the «Stop:= button when the x-ray intensity reaches the maximum.
Click the =0k button ko open the shutter,

It shows the inkensity in the measuring progress in red in the profile frame.

Cancel |

Now Press “OK” to
confirm. The htm
window will update
and will now proceed
to next step.




[] 0 -
Now pick-up the DC Motor Controller (usually found
on top of the instrument cabinet,on the Julabo side)
e Put two 9V batteries on the side opening
e Swith the Power ON (top of the controller)
¢ Now toggle the joystick left or/and right while
watching either the .htm window or the right
window
e The goal is to maximize the intensity (the
joystick has some hystersis and will
occasionally reduce the intensity precipitously
even for a small L or R toggle). So be patient
and careful!
e  Once successful, hit “Break” stop
measurement and Confirm “Stop”
e The results are shown below.
a Automatic alignment - Microsoft Internet Explorer = __'| Ellll
File: Edit  Wiew Favorites  Tools  Help |
Google C~ vIGo +@ B~ | ¢ Bookmarks~ &) 63 blocked | " check = 8 Autolink = =] Autofil * (D) Settings v
Intensity (cps)
120000 W ]
100000 1
200001 1
600001 1
400001 1
200001 1
0% ' 100 ' 200 ' 300 400 ' 500
tirnes
Grid | Frint | Save | Fezult |; Froceszs | Help | Execute . Counting Lozs
- ; . ; . : = B ending
¥ 2Theta &liarment Woltaged: [B0 | Ky Comentds [0 || b HU/PHA Mono Sampled: [313532 | A [ presert
[ | Theta &lanment i : : — ies:
[ Hy7RHA Sdiustment Wiolkage 2 I“D k& Currant 2: I40 |ty Monochio Sampled |3.3?58 & ) Ag.!ng_ _
[ tonochromatonddustment: i o : : i) tayoff .
[ | Brafile Measurement HY B34.7) 4 . Cammend | Frofie Sampled 191933 |4 L& Pawer-.of'f.-.
ioniohrrr\:ter:glmnf gneta-tk;et; iolniometer +| |Zero Pasition 45000 mm PHAWindow 100 div
ttachiment : Standard sample holder L e e :
it Avsto ¥ ariable s]it(Pa.raI]Jle].-'UltimaBj The-.ta-D. 00000 deg Mpn_ochrc_u 2Theta: deg.
ounter © Scintillation counter Theta-5 00000 deg.  Monochro Theta deg.
Monochromator : Mot installed Thetax  : mm If-j_onoc_ﬁl’lo Thetax: rnrm
2 ray e o (Line fticus) Hy : B5 W fntegal 07220 miera s
s PHA Bassline - 50 dis tDifferential : 01832 micros
17 ero Position:-1.1750 mm
=l
@ Done ’_’_ ’_| My Cormputer 5




Now follow the on screen instructions and do the
following:

Remove the Ni foil (K-beta filter); Open the door,
remove filter, close door of the filter box too!
Hit “Okay” on the pop-up window
New htm window will open and three lines will be
shown:

0 Red: Current Measurement (w/o K-beta

filter!)

0 Green: Value with K-beta filter

0 Blue: Target intensity
Once again the toggle the joystick to maximize the
intensity. As close as possible to the “Blue line”.

¥BScript: Alignment confirmation

Remove the k-Beta filter if it is fixed,

Click the <Ok = button to open the shutter,

It shows the intensity in the measuring progress in red and the target inkensity

{About 2 times value of the direct beamn) in blue in the profile frame.

#-ray intensity before removing k-Beta filter is green, and it is indicated by profile frame.,

“When a red line gets close enough ta the blue line, press the <Stop = button,

IF & interval of a blue line is separated from a red line,

Alignment a Multilayer mirrar position.

- Cancel |

Once maximum is achieved, click the
“Break” button which stop the optimization
procedure. Confirm to stop measurement.
Typical result is shown below

I /JAutomatic alignment - M

=

Filz  Edit  WView Favorites  Tools  Help

n:;?Check ¥ % Autolink + ':'__. Autofil #* Settlngsv

\Zero Position:-1 1650 mm

EBtart the automatic alignmert.
Ptart the 2theta axs alignment.
Ds. 3t = 3.0 mm

Execute setting Di3lit.

s, 3lit = OFEN

Execute setting 231t

Fs. 31t = 0.15 mm

Execute setting R3lit.

IZero Position:-1 5000 mm
[Execute setting the correction value zero. (-1 5000 me)
Execute initishizing zero

T " arrerctinn- 1 350 mm

El

GG;Jg[E“va jGo 4}@ E - | % Bookmarks» @63 blocked
Intensity (cps)
300000
200000
100000+~ B ——
0 ; ; ;
0 100 200 300
| tirnes
Grid | Frint: | Save, Resilt | Process | Help | ‘ Execute | Counting Loss ‘
= waE ending
g ?;htat:?hgnmalnl Vollage 1 [P0 kv Cunentt [40 | e HYZPHA Mona Sampled: [313532 |4 [ prmsen
eta Alianmen
[~ Hi/RHE Adiustment Yollagez [0 WY Curentz [90 | mé Momochm Sampled - |2
[ Momochamatar Adustment € Hayoff
o By e e HY B34.7) 4/ Cammend | Piofle Sampled 1.91339 [A = Boyeroff
\Goniometer : Ultima3 thetatheta goniometer ~ | |Z&mo Posttian - 15000 mm PHA Window - 100 div
L4 ttachment : Standard sample holder :
Theta-D 0.0000  d il hro 2Thet: d
Bt Auto Variable shiP arallelTltimad) 22 Sen Rl e -
tater Bentillation vountes Theta-5 00000  deg Monochro Theta deqg
MIonochromator : Mot installed Theta:x mm tonochm Thetak = mm
[Lray tube : Cu (Line forus) Hy B35 W Hntearal 07220 micra s
PHA Baseline 50 div IDifferential : 01833 micro s

|@ Done

l_l_l_li.g]‘ My Computer A

Since no more optimization is possible, select “No More alignment” button when presented. Now swith
“OFF” the DC Motor Controller, remove the two 9-VDC batteries and store the batteries in the cabinet box
and place the controller back on top of the X-Ray Safety Cabinet (on the Julabo chiller side)
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Ni filter in the filter box

Now put the center slit in the standard sample holder and put the Ni-filter (aka K-beta filter) in the filter
holder box. Click “OK” on the pop-up window to allow the measurment to continue. The first meaurement
result will be on Zero Position and is shown below. There may be a Theta S Measurement after this!!!

Automatic alignment - Microsoft Internet Explorer
File Edit View Favoribes Tools  Help
Google [Cl | + & B~ | ¥ Sookmatkew Ehesblocked | B check w8 Autolink + TefAuterl 2 () Settingsw
Intensity (cps)
8000
6000 e
_
A000F------- ThetaS
R EEEEELEEELETTRTEE EREE L T e T LT = ? Now scanning -1.0000 deg. to 2.9600 deg. ||
2000+
[ ! : ' : Pause | Break |
U-‘l Q0o 0.000 1.000 2.00C
1 Theta-Z (deg)
Grid | Frit: | Save | Fesult | Frocess | Help | ‘ Execute I Counting Loss | ‘
o . ~XBendng
'lg- ﬂhftzﬁhgnme:ﬁt ‘Woltage 1 _40 ki Curent 1t _40 mé HW/PHA Mono Sample d 3.13532 |FANllers et
| Theta Alignment
I~ | Hi/EHa djustment Vollage 2 |90 K CumentZ 90 | mA  MonochioSampled 33756 | A .r' Faing
™| Wensehrematon&dustrent - 1 off
¥ | Frafile eastiement HY 69474 MI Frofilz Sampled 1.91399 [FANE Baeriaft
[Execute setting HV. (895 V) ;I Zero Positicn 15000 mm PHAMWAndaw 100 div
gecuﬁe setting gg: svg_sed(ﬁ ?;\Df)n i Theta) 00000 deg.  Maonochro 2Theta deg
ecute setting indow. g i i i
[Exceute setting 303 power. (40 KV, 40 mA) Theta-& 00000 deg.  Monochro Theta: deg.
Execute maving Theta-5 (10000 deg) Thetad mm - Monachro Thetai: i
[Execute measuring Theta-D Hi i B35 W Hntegral 07220 micio s
e e S L ) PH Bassline 50 dv  Difersntisl : 01833 micios
[Execute moving Theta-D. (-0.1000 deg)
[Fg. 3lit = OPEN
[Execute setting R3lit.
easuring the X-ray intensity
easuring the X-ray intensity
126582 cps
easuring the X-ray intensity.
[Execute measuring Ts.
TART=-2,5TOP=23TEP=0.01,5FEED=4)
[Ts Cotrection:-0.350 mm
[Execute moving Ts. (-0.3500 )
[Execute moving Theta-D. (0.0000 deg)
[Execute measuting Theta-3
TART=-1,3T0OP=295,3TEP=0.02,3FEED=4) i

|@ Dane ’_ l_ ,_ \@. Iy Computer




a Automatic alignment - Microsoft Internet E_Hbldi‘gr' B | =] LI
File Edit View Favorites Tools  Help ‘
Gl - God - Bookmarks» 63 blocked | %% Check + fukolink = =) Autorll 2> Settingsv
\ S
Intensity {cps)
30001 1
60001 &
4000 1
2000 1
0 . L L L . L L L L L
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Please remove center slit,

Plzase install a long range slit.

Absorber (Al)

Now remove the center slit and put the
long range slit in filter box.

o Note the correct orientation (as
shown in the figure on the
right) for the long range slit.

e Confirm the pop-up dialog to
start new measurement. : - xi;f L’a 9

e The htm program will perform T ,
Theata D correction

e The htm program will perform
2 Theata correction _ v - e S

e e o
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Setting dJig

CAUTION
Do not touct
Si surface

I

"

[ £ T =

Now install tﬁelalignment jg (cul

y itis labelled as Setting jig). A metal plte with standard compressed

silicon (Si) powder in the standard sample holder. Confirm OK to proceed with next measurement of Theta

which should produce a symmetric triangle shown below.
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Q Right Console
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Warning!

Please install the alignment jig.
Remove the absorber, if it is set.
Remove khe k-Beta filter, iF it is set,

Remove the hight limit slit, if it is set.

cncel_|

Now,
o Keep the setting jig
e Remove the Al foil,
if present

(Absorber)
Remove the Ni foil,
if present (Beta
filter)

Remove the hight
liimiting jig (03.
HL)

Confirm OK to
proceed to next
measurement
That will be final
alignment
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Standby now I

Fause | Break I

COMPLETE ALIGNMENT, SAVE & PRINT RESULTS

At his point the alignment is complete. However, it is very important to “Save” the results. Now the
“Save” and “Print” buttons will become active. First, click on “Save” button. This saves the current
alignment values.

Now scroll down the .htm file’s left hand section and note the following values:
Ts

Zero Position

Theta D Correction

Theta S Correction

Now click on the “Print” button and select the “Registered Alignment Results”. The printer on top of
the cabinet will print a page similar to the one shown on next page. Write down the four values we
got above on the sheet of paper and save it in the drawer.




AUTOMATIC ALIGNMENT (Right)

Zero axis profile

2Theta axis profile

Goniometer:Ultima3 theta-theta goniometer
XG output: 40 kV , 40 mA (Cu)

Date: 9/1/2014 12:19:15 PM

Zero axis: -1.1750 mm

Goniometer:Ultima3 theta-theta goniometer
XG output: 40 kV , 40 mA (Cu)

Date: 9/1/2014 12:23:36 PM

2Theta correction: 0.9073 deg.

XG output: 40 kV , 40 mA (Cu)
Date: 9/1/2014 12:27:09 PM
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Results obtained during the alignment procedure




SWAP THE EQUIPMENT BACK TO ORIGINAL CONDITION

Now having completed the alignment using the Scintillation Detector, we need to switch back to the original
set-up with Mercury CCCD.

e First, we need to bring the XG operation back to 20 kV and 2 mA. This can be done using the XG
Operation Program
¢ Now we need shut-down the X-Ray Generator by doing the following:
0 Press the grey “OFF” button below X-RAYS in the front panel of the generator
0 Next press the red “OFF” button below POWER in the front panel of the generator
o Switch “OFF” Servo AMP Unit after opening the bottom left panel
e Shut-down the Control PC
e Remove the Scintillation Detector by doing the following:
0 Un-plug the Scintillation Detector cable
0 Un-plug the RJ1 cable
o While holding the Scintillation Detector, undo the screws that hold it and gently remove it
e While holding the Filter Holder, undo the screws that hold it and gently remove it and remove all the
components inside it. Store the components inside the cabinet above the Control PC.
¢ Now, remove the two (2) black pieces that were holding the Filter Holder and the Scintillation
Detector and place them along with their screws inside the cabinet above the Control PC.
e Now, remove the Standard Sample Holder by doing the following:
0 Remove the three thumb screws that hold the Sample Holder
0 Gently wiggle the Holder and pull toward you until comes out
o0 Put the Holder in its holding-base and store it inside the cabinet above the Control PC
e Next, attach the black piece that holds the CCD on 2-Theta arm and secure all six screws
e Next, while carefully holding the CCD place it in the black stripe’s dove-tail and move the CCD until
the mark on the top CCD matches the original distance before removing the CCD (in our case it was
105 mm)
e Now using the four Philips screws, while still holding the CCD with your one hand, fully secure the
CCD the black stripe.
e Next, put the original MicroArea holder back in the middle of the goniometer (from where we just
removed the Standard Sample Holder) by gently wiggling it inside the center hole
e Using the two hex screws secure the MicroArea holder ensuring the video camera is not pushed back
or forward
e Swap the H10 slit with the original H2 in the CBO box
¢ Remove the CCD cover
e Close the X-Ray Cabinet door
e Switch the SERVO AMP unit power
o Now we need start the X-Ray Generator by doing the following:
0 Press the green “ON” button below POWER in the front panel of the
generator
o0 Wait for the READY green LED to light below the X-RAYS panel
0 Next, press the white “ON” button below X-RAYS in the front panel of
the generator
0 Make sure, the EXT button on Shutter 2 is ON
e Now restart the Control PC Rigabkes
0 Log-in to Control PC '
e Start the Frame Grabber PC
0 Log-in to Frame Grabber PC




o Wait for the DOS window to come on

o Switch back to Control PC
In Control PC do the following:

0 Right Click RGHExpand
0 Under RINT2200, select, “Show Window”
=  This will open a RINT2200 control window
0 Under Right, select, “Show Window”
=  This will open a Right control window
0 Click open Rigaku Control Panel Directory
0 In System Details do the following:
= Switch from XG Server Mode: Standard to Std (Shutter relay)
= Click OK to confirm it
= The Right Control window will update
0 Now click open the RINT2200 button in the Rigaku Control Panel Directory
o Now do the following switch backs:

Now click on the RINT2200 Right System (but
not the RINT2200 Right System-Add{Delete

WA RIGAKL Control Panel
File Wiew Help
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butten). This should open a new dialog box. In
the following three tabs RINT2200 Right System
Property need to be changed.

» 2

Dizplay System Detalz  RINTZ2200
e System Construction Right syste...
o X-Ray Beam Type
e Geometry System
System Construction
CHANGE FROM CHANGE TO

Goniometer: Ultima 3 theta-theta goniometer

Goniometer: Ultima 3 theta-theta
goniometer+Mercury CCD

Attachement: Standard Sample Holder

Attachment: Micro area

Filter: K-beta filter

Filter: Not installed

Detector: Scintillation Counter

Detector: Mercury CCD

Temp Contoller:Not installed

Temp Contoller:Not installed

Incident Monochromateor: use

Incident Monochromateor: use

Slit: Auto Variable Slit (Parallel/Ultima3)

Slit: Auto Variable (Mercury CCD/general)

Monochromator: Not installed

Monochromator: Not installed

X-Ray Beam Type

CHANGE FROM

CHANGE TO

No change. Focus Selection: Line; Wave length selection: K-alpha

Geomet

ry System

CHANGE FROM

CHANGE TO

Geometry Information: Parallel Beam

Geometry Information: Micro Area

After the change the three tabs should like the following




WRINTZZDD Right system Property of... L -

Systarm construction | X-ray Beam Type | Geometry Syster |

I System Mame : RINT2200 Right syztem

GEeometny Information

£~ Focusing Method £~ Parallel BEearn Method

£ Small Angle % Micro Area

il RINT2200 Right system Property of... L :

Systern construction | ¥-ray Beam Type | Geometny System |

I System Mame : RINT 2200 Right system
— Focus selection
{* Line £ Paint
= avelenath zelection
= K alpha = K alpha 2 = K beta {* F alpha

e

ﬁ'}mmzznn Right system Property of...

Systern construction | H-ray Beam Type | Geometry System

I System Hame : RINT 2200 Right system

2]

r— Goniometer r Incident monochna
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—Attachment —Slit

I.t’-‘-.ttachment for Micro Area/Dmax3 j Property I I.t’-‘n.utc- Wariable slit[MercuryCl:D[Generalj Property I

r— Filker r— b onochromater

— Detector O Use @ Mot uzed

I Mat installed ﬂ I Mot installed j

ICCD Detectar | | Propery I — Picture

— Temperature controller

INot itstalled ﬂ Property I

ok | |

Canicel




e Click OK
e Click Yes to confirm it

SUMMARY

This procedure is what is being followed at Florida State University Chemical Sciences Laboratory Powder X-
Ray Diffraction Facility’s Rigaku Ultima 111 w/ Mercury CCD. It is likely that your procedure is slightly
different from mine. If you have questions, please contact me at tsomasundaram@fsu.edu or at 1-850-644-
6448.

P.S. The procedure is still beta version 0.9.6 and needs minor tweaks especially toward the last stage of
restarting the CCD. | will update this procedure in early 2015 after redoing the alignment couple of more
times and taking precise notes.

© 2013-14 Thayumanasamy Somasundaram | Kasha Laboratory
Version 0.9.6 dated November 18, 2014
Institute of Molecular Biophysics | Florida State University, Tallahassee, FL 32306-4380
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