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KUMA User guide (brief)

Mount the crystal and align it optically

The CrysAlisCCD program must NOT be running at this point


Use the pilot to move phi (0-360 deg) and kappa (to get the phi axis normal to the microscope axis)


When the alignment is finished, move the axes back to their Home position, press “shift +Home” buttons on the pilot (to redetermine the mecanical zero’s) and disconnect the pilot

Start the CrysAlis program

Double clic on the KUMACCD icon on the Desktop of the Kuma PC

A startup window will come up asking for the password (ask the local contact for the password)

Zero position check

At startup the program will ask whether or not to perform the zero position check. It is suggested to run it at least the first time the program is used, but if this check has been already performed during the day, can be skipped (if exiting the program you had an error message from the goniometer it is always better to re-do the zero checks).

Read in parameters
The default parameter file will be read in at startup, recalling all the latest values used.

To have a look at which are the loaded parameters on the command line you can type: ty p

in the scroll window the following table will come up:

*******************************************************************************

* Scan Parameters        sc s 0.3000         sc w   0.300 0.000               *

*                                            sc t   0.000 0.000               *

*                        mo b 0.10           mo s  1  121   3   25    0.0300  *

* Wavelength             wl   0.6005                                          *

* Peak Hunting           da   0.47   0.47    dl  1.0000    40                 *

* Setting Parameters     sw s   0  (Bisecting)                                *

* Centering and smi      sw ce  1.000  0.100    150    sw smi  0.020          *

* Data Collection        tr  5.000  60.000   1 10000                          *

*                        il  -30  30 -30  30 -30  30         0   0   0        *

*                        rc   0                     ma b     0   0   0        *

*                        ma s L K H                          0   0   0        *

* Reference Ref.         rr   3    25  0.150  30.00                           *

*                             1  -2   7        0                              *

*                             0  -4   2        0                              *

*                            -2   1   6        0                              *

* Counter Control        fi  180000   200000      100                         *

*                                            ll  1.30      hv 1019.00         *

*                                         (mon)  3.00   (mon) 1006.30         *

*                                            wi  3.70      ga   46.00    300  *

*                                         (mon)  5.00   (mon)   35.00    500  *

* Zero Correction        zc s   -0.0488    0.0407   -0.8229    0.1475         *

*                                0.8460    0.6660                             *

*******************************************************************************

Short description of the parameters

sc s  Vo
Omega scan speed (deg/s). This is the maximum scan speed that will be used during data collection

sc w  Oa Ob
Omega scan width (deg). Total width is Oa + Ob tan(theta)

sc t  Tx  f
Scan type.  Omega scan when theta < Tx. Omega/theta scans for theta >  Tx
The theta speed is  f·Vo,  where Vo is the omega speed

mo b  f
Determines how much of the scan will be regarded as background. Left and right background will each have f /2(f+1) points relative to the whole scan

mo s  m s n1 n2 Vmin
Scan mode for data collection

Use m =1 (semi-continuous scan).  The scan width is then divided into steps and a continuous scan is done between each step


s = number of steps

n1 = lower value of I(net)/I(sig). A reflection will get an LT mark if I(net) < n1 I(sig)

n2 = Value of I(net)/I(sig) at which the reflection is accepted after first scan over it and flagged as ST
Vmin = Lowest allowed omega speed (deg/s) in order to obntain the desired value of of I(net)/I(sig), i.e. n2. A second scan is done to achieve this value of n2
NB! To measure all reflections with the same speed (given by sc s), do not give any value for Vmin

wl  L
Current wavelength (Å)

da  Dh Dv
Detector aperture. Dh = horizontal slit size (in deg). Dv = vertical slit size (in deg)

dl  V N
Phi speed for peak hunt. V = speed (deg/s). N = Threshold value (lower intensity level to start looking for a peak). N should be at least 2 times the maximum counter value found in a full rotation of phi (signal to background ratio ≥ 2)

sw s  n
Machine setting


n = 0  Bisecting mode in Vertical plane


n = 1  Traditional setting in Vertical plane


n = 2  “High Pressure” mode (phizero mode)

sw ce  p  o  maxstep
Centering parameters:


p = angle width for first phi location


o = angle width for finding omega top


maxstep = maximum number of steps in half-cut procedure

sw smi  om
om = 0 for counting at fixed position




om > 0 for integrating over om deg 
tr  Tmin Tmax Ns
2Theta range for data collection 

Tmin = Minimum 2theta. 

Tmax = Maximum 2theta. 

Ns = number of shells.

il  Hmin Hmax Kmin Kmax Lmin Lmax
Index limits for data collection. 

rc  Nc
Number of reflection conditions used during data collection. 

By typing rc on the command line, you will enter a screen where you can select a condition (dependent on the symmetry of the sample) in order to avoid scanning reflections that will be systematically absent

ma s H K L
Sequence of variation of Miller indices. The first is the fastest and the third the slowest changing index.

ma b n(1,1) n(1,2) ....
Boundary matrix. To put extra requirements (in addition to rc) for measurement of reflections. A reflection is measured when n(i,1)h+n(i,2)k+n(i,3)l  ( 0  (n=1-3)
rr n1 n2 n3 dO f  Nx[h k l t F] 
Reference reflections parameters:


n1 = number of reference reflections. 

NB! It is advisable to put a minus sign in front of n1, meaning that the reference reflections will be measured the same way as the other reflections (as given by mo  s)

n2 = interval between reference reflection measurements

n3 = number of steps (normally you should use the same as for the other reflections) 

dO = Max allowed omega offset on reference reflection before automatic recentering

f = Max allowed intensity fall (%) on reference reflection before recentering

t = Step measuring time. Not relevant, but a value has to be put in 

F = Filter flag. Not relevant, but a value has to be put in

Example (using reflections 1 2 3 and 2 3 4, measured every 50 reflections)

rr  -2   50   120  0.200  70.0   1   2   3  1.00   0    2   3   4  1.00   0 


fi N M B
Filter and monitor control parameters. 

N = Count rate where the filter KUMA Cu-filter will be automatically inserted. 

M = Factor for monitor scaling (use a value of the order of the monitor count/sec). 

B = Monitor rate below which the system gives a ‘Beam lost message’

ll L(count) L(mon)
Lower level for electronic window on the detector unit for counter and monitor

hv H(count) H(mon)
High voltage on the detector unit for counter (JAB crystal) and monitor (NaI crystal)

wi W(count W(mon)
Width of the electronic window on the detector units 

ga G(count) t(count) G(count) t(count)
Gain (G) and shaping time in microseconds (t) on the detector units

zc s  oc thc kc pc opc thpc ax1 ax2
Zero corrections parameters


oc = zero correction for omega

thc = zero correction for theta

kc = zero correction for kappa

pc = zero correction for phi

opc = zero correction for omega prime

thpc = zero correction for theta prime

ax1 = zero correction for additional axis 1 (set to zero because not in use)

ax2 = zero correction for additional axis 2  (set to zero because not in use)
Peak hunting

First thing to do after having mounted and centered your crystal on the goniometer is sampling the reciprocal space for reflections, centering and storing them in the peak table. The command instruction is:

ph s  n T1 T2 K1 K2 P1 P2

n = total number of peaks you want to look for 

T1 = starting 2theta value  

T2 = ending 2theta value

K1 = starting kappa value

K2 = ending kappa value

P1 = starting phi value

P2 = ending phi value

Example

ph  s  20  11.2  14.0  -130  0  0  359 
(always go from low to high angle-values)

NOTE: The threshold value for starting centering a peak (i.e. to distinguish between background noise and signal) is set in the second parameter of the dl codeword described above. To set a reasonable value for the threshold it is useful to start the procedure with the default value and after one full rotation of the phi axis, reset it to twice the maximum value picked by the counter, and then start again.

When a peak is found the program will automatically center it, and add it to the peak table.

To restart the peak-hunting after interruption: 
ph r  n T1 T2 K1 K2 P1 P2

Some orientation matrix (OM) operations*
* The orientation matrix is wavelength dependent, therefore it is quite important to read in an old OM only when the wavelength is set to the one the OM refers to.

Enter a known OM:




um  s n(1,1)  n (1,2) ...... n(3,3)
Create an OM with only two centered reflections: 

um  f2


(You will be asked to enter the lattice parameters)
Autoindex the peak table and find an OM:

um  f 

Refine an already existing OM:


um  i  (lim
)


(lim  = max deviation allowed for the hkl indices still to be printed as integers, lim = 0.125 by default)

Reorient the peaks in the peak table and remake OM:
um  u
(NB! The peak table will now be deleted, so you should make a backup first using wd t)

Find reflections based on a CAD4 OM:


1. wl  0.71

2. um  s  <write matrix row by row>

3. um  c  0.71 0 0 0 0.71 0 0 0 0.71

4. ty  l   (the unit cell parameters should now be correct)

5. wl  <your synchrotron actual wl>

6. gt  r  4 0 0  (e.g.)

7. gt  e  omega theta -chi phi  (note  -chi)

The reflection should be somewhere around. Try to center it or do a little peak hunting around.

8. Build a peak table and do um f or um f 2 (or alternatively set indices by the pt e editor and simply do um i)

Some scan operations

Stepscan over a peak
sm  s N  t
  (N = number of steps, t = time at each step)

Stepscan over a given hkl reflection:


sm  r  h k l

Scan in time, showing counter and monitor:
sm  i  t  N  (t = sampling time, N = number of samplings). By setting N  to 0, the scan will run infinitely

Store scan (as dispalyed with F3)


sm  d
Peak operations


Center on a peak




ce  0
(Center with current angle setting)

 






ce  1
(Center in standard Kappa setting)

Store the current peak table



wd  t 
Read in a peak table



rd  t





Add peak to the peak table



pt  a  (h k l)
(By entering the indices, you do a combined  “gt  r  h k l +  ce  1 +  pt  a” action)
Edit the peak table




pt  e

(Additional actions possible but not listed in the peak table menu are: skip (s), select (l ) and restore (r) reflections)

Angle operations

Go to a certain angle combination


gt  a  O  2T  K  P  (O’  2T’)
O = omega, 2T = 2-theta, K = kappa, P = phi, O’ (omega prime) and 2T’ (2-theta prime) are optional if working in the vertical plane

Go to a certain combination of Eulerian angles

gt  e  O  2T  Ch  P  

Go to a certain angle with one axis


gt  o  O,     gt  t  2T,     gt  k  K,  

gt  p  P,     gt  h  2T’,    gt  m  O’    

Go to a certain reflection



gt  r  h k l

Set angular restrictions



ar Ol  Ou  2Tl  2Tu  Kl  Ku  (2T’l  2T’u O’l O’u)







Subscripts l and r mean lower and upper limit

Data collection

Start a data collection
dc  s  (h k l)    (h k l  are the starting indices).  If h k l  are omitted, the collection is started according to tr and il limits

Restart a data collection



dc  r  (h k l) 

Collect according to a prepared reflection list

dc  a
You will be asked for a file (ascii file with one reflection per line) 
Simulate the data collection without actually measuring
dc  t
I/O operations

Read in parameters




rd  p 
Type current parameters



ty  p
Parameters of the main menu

ty  l
Lattice parameters

ty  u
Orientation matrix and metric tensor








ty  t
Peak table

ty  z
Zero offsets

Shutter and filter operations 

Open / Close shutter



sh  o / c

Move in / Take out detector filter (50 um Cu-foil)

af i  / o

Script operations

The Window version of the software allows the use of scripts. The script is a simple ascii file in which every line stores a command for a specific operation of the diffractometer. To execute a script the command is:


script

(and you will be asked for a filename)

or
script path 
(and in path you have to specify the path and filename of the script)

Scripts are used also to control simple feature external to the control of the diffractometer, like the filter-wheel or the slits that defines the size of the beam:

Move in absorbers from the wheel (to reduce the intensity of the primary beam)


script c:\macros\filter50Cu


move in 50m Cu foil

script c:\macros\filter100Cu


move in 100m Cu foil

script c:\macros\filter150Cu


move in 150m Cu foil

script c:\macros\filter250Al


move in 250m Al foil

script c:\macros\nofilter


remove any filter

Move the slits that define the size of the beam 

script c:\macros\openslits100

open all 4 slits of 100m

script c:\macros\closeslits100

close all 4 slits of 100m
Stop and Exit 

Stop current procedure



STOP key  on the command-bar 

(it will abruptly stop the current action)

SoftSTOP key  on the command-bar 

(it will terminate the current action and then stop)

End program and move axes to Home position

en
Data analysis 

The program CrysAlisRED can be used to produce an HKL file or to convert the binary (DC1) file to ASCII

Start the program by double clic on the KUMARED icon on the Desktop
Read in the parameter file used for the datacollection (File – Open – Parameter file)

Start the data-reduction routine: dc redpd
Choose the data file that you want to reduce. 

Set the correct values for the given variables in the menu (filter attenuation factor, synchrotron polarization value, monitor correction on/off, cutoff and background parameters…)

Click on the button “process now” to process your data (it will generate an *.hkl file and a summary file *.sum)

If you want to process the data with some independent software, click on the Button “convert to ascii” to convert the binary file into an ascii file without processing (it will generate a *.dca file).
