
SECTION 3 

HOW TO RUN THE PROCEDURES 
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3.1 THE ISIS COMPUTING SYSTEM 

3.1.1 The computers 

The current ISIS computing system (sometimes referred to as PUNCH - 
Pulsed Neutron Computer Heirarchy) is illustrated below and is fully 

described in the PUNCH User Manual. 

JANET 

Terminal 

Cambridge Ring 

LAD FEM - Ethernet 

HUB Computer 

(R55 

Each instrument is controlled by a Front End Mini (FEM) computer 

which in the case of LAD is a Micro-VAX 2. The central mainframe, 

referred to as the HUB, is a VAX8650. 

The FEM and the HUB are connected by two network systems - the 
Cambridge Ring and Ethernet. The HUB is also the node for other wide 

area networks such as JANET, for UK universities, and DECnet, EARN and 

BITNET for world-wide access. 

vVAX 

Users will be assigned their own username on the HUB (see Local 

Contact for details) for use in analysing data. The username will be of 

the form ABCOl where the letters are the initials of the user and the 

numerals take into account several users with the same initials. The 

same username may also be used to log on to the LAD FEM. 
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3.1.2 Getting started 

>>>Note : any command typed into the computer should be followed by 

pressing the RETURN key (sometimes referred to as Carriage Return CR). 

This will be assumed throughout the manual. 

To log on to the HUB ... 

1. Press the BREAK key on the terminal until the prompt 

DNS : 

appears 

2. Type CALL HUB 

3. Press RETURN to make the prompt Username: appear 

4. Type the username (eg ABCO1) 

5. In response to the prompt Password: type password 

6. A short command routine will then be executed, setting the 

system ready for analysing LAD data, and then the user will be logged 

on to the HUB and able to commence data analysis. The command routine 

must be setup by the Local Contact during the first use of the 

username. 

Periodically the user will be required to change the password. This 

is done by use of the command SET PASS. 

Once logged on, the user ABCOl will have access to an area of disk 

space for storing files in the directory [ABCOl] and any 

sub-directories of it. In these areas there are full access rights ie 

read,write,execute,delete. The user has limited rights usually read 

only to areas within [LADMGR]. Initially, when the data is collected, 

it is stored in the directory [LADMGR.DATA] on the FEM and 

automatically transferred to the HUB in the same directory. However, 

due to space restrictions the data is archived onto optical disk and 

deleted within a few days. Data files are restored by issuing the 

command RESTLAD when logged onto the HUB. This restores the raw data 
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files to the area [LADMGR.RESTORE], with the restore process taking a 

maximum of about 10 minutes. The data files are held in this area for a 

period of 3 days. Both these areas can be referred to by the logical 

name 'inst - data' - for example a directory listing can be obtained by 
DIR inst - data. 

Programs and command files are stored in the area [LADMGR.PROGS] 

which has the logical name 'g - f'. (Note: a 'logical namet is simply a 

convenient synonym used to stand for a string of characters) 

The user may wish to make use of sub-directories to help organise 

the files within his own area. In this case the following commands are 

useful: 

CREATE/DIR [ABCOl.ANA] - create a sub-directory named [ABCOl.ANA] 

SET DEF [ABCOl.ANA] - set the default directory to be 

[ABCOl.ANA]. This has the effect that 

subsequently the computer will assume 

that a file is in the directory 

[ABCOl.ANA] unless another directory is 

specified. 

SH DEF - show the default directory. 

3.2 DATA FILES AND BATCH SYSTEM 

3.2.1 Data File Structure 

The data on the FEM can be in 3 locations - the DAE, the CRPT or 
disk (either as a .SAV file or a .RAW file). On the HUB it is either 

.SAV or .RAW. 

The convention used to name files involves 3 parts : a filename, an 
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extension and a version number. For data the filename is constructed 

from the instrument name (3 characters) and a 5 digit run number. The 

type of file is specified by the extension - for example SAV or RAW. 

The full name of the raw data file (version 1) for run 1234 for example 

is LAD01234.RAW;l . In our programs we continue to use this form of 

nomenclature so that data for a specific sample can be recognised by 

its run number and the type of data by the extension name. Within the 

programs the instrument name and leading zeros in a run number need not 

be specified. 

In all the above cases the file structure is the same. There is a 

header section which contains information supplied by the instrument 

control program (ICP) on the FEM. 

There are sections on : 

-instrument parameters; for example detector angles, flight 

paths, spectrum numbers for detectors and monitors. 

-run parameters; for example date/time of start and end, number 

of protons, neutrons and frames. 

-sample parameters; for example title of run, dimensions. 

These are followed by arrays containing : 

-time of flight which is stored as the time boundaries for the 

channels as specified by the ICP. 

-each spectrum as counts per channel. 

Files are in binary format but ASCII versions of parts of the data can 

be provided. 

The GENIE program can also create files in binary format but with a 

different layout. The file starts with a selection of parameters from 

the RAW data header section such as scattering angle and flight paths 

and is followed by arrays containing the values of x, y and error on y. 

Such binary files will be used extensively by our programs with the 
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type of data denoted by the extension. 

Programs are available for converting these binary files to ASCII 

format. 

3.2.2 Batch System 

The batch system enables a program to be run non-interactively so 

as not to tie up the terminal. It is of most use for long programs, 

such as those used to calculate the absorption correction and the 

multiple scattering correction. Some useful batch related commands are 

as follows; 

SUBMIT VAN01234.COM - submit the command file VAN01234.COM to 

be run by batch. 

SHOW QUE *$BATCH - show the status of all batch queues. 

DELETE/ENTRY=999 RLDESBATCH - delete batch job 999 (the entry number 

999 may be obtained by use of the SHOW 

QUE command) from queue RLDESBATCH (for 

example). 

SHOW SYS/BAT - shows all the batch jobs currently 

executing in the current processor and 

how much CPU time each has used. Note 

that if a job has been submitted to a 

different CPU from the current one the 

amount of time in that job can only be 

obtained by logging on to the appropriate 

CPU. This is not normally possible for 

HRPD, POLARIS and CRISP unless you know 

the password because these FEM's have 

limits on who can log on. 
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3.3 INSTRUMENT INFORMATION 

3.3.1 Calibration 

On a time-of-flight instrument the data must be converted from 

stored counts in channels to counts in other units such as wavelength, 

d-spacing and Q-vector. These conversions are determined by two 

standard equations : 

X = 2d sine (Braggts equation) 

where t is the time of flight 

A is the origin in time determined by the electronics 

L is the total flight path equal to the sum of the initial (I1) 

and final (I2) flight paths 

X is the wavelength 

28 is the scattering angle 

d is the d-spacing of the powder. peak 

These parameters are determined with calibration experiments of two 

types. The first equation can be used with neutron absorption 

resonances which occur at fixed energy or wavelength. By measuring many 

resonances from different foils placed in the incident beam, values for 

A and L can be determined. Most resonances occur at high energies 

(-eV) (short times-of-flight) so these calibrations give good values 

for A. 

The second equation of course leads to the familiar calibration 

using standard powders such as Ni, A1203 and MgO. These experiments 

will give values of A and the product Lsine. At short times there are 

either no Bragg peaks or they cannot be resolved so that the value of A 

by this technique is not as reliable as that from resonances. 

As pointed out in Appendix A the Bragg peaks have an asymmetric 
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shape which varies with scattering angle, so the peaks have to be 

analysed to take this into account. 

The instrument calibrations are carried out by the Instrument 

Scientists and do not normally need to be repeated by the user. 

Nonetheless it is wise to look for discrepencies between the results 

from different scattering angles to determine if the supplied 

calibration is correct. The header sections of the .RAW data files 

should contain the correct values. On the FEM they are stored in a file 

called DETECTOR.DAT. If that file does not contain all the values or if 

they need changing a similar file can be created on the HUB to be used 

by our programs. 

3.3.2 Spectrum numbering 

All detectors and monitors are allocated a spectrum number. The 

physical detectors are mapped to spectrum numbers by software via a 

file called SPECTRA.DAT. These can be changed by the user at the start 

of an experiment, but in most cases a standard setup is used. The 

number of spectra and the number of channels per spectrum are defined 

on the FEM by the ICP and their product defines the storage capacity 

required and the maximum value is determined by the hardware in the 

FEM . 

In the data analysis programs the spectra can be further combined 

for example according to scattering angle. This will in general be 

neccessary to reduce the volume of data and is particularly true for 

the scintillator modules which have a large number of detector 

elements. Subsequently a combined spectrum from several detectors is 

treated as though being at the average angle. In the case of LAD the 

detectors occur in groups at scattering angles of approximately 5O, 

lo0, 20°, 35O, 58O, 90° and 150° and the default way of combining the 

detectors is based on these groups. 

Two of the spectra are always the monitors - one in the incident 
beam and the second in the transmitted beam. 
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The header section of the data files also keeps a record of the 

spectrum numbering and in our programs we make use of this data so that 

the user does not need to know them. 

3.3.3 Time channels 

The time channel structure is set up by the ICP and three basic 

structures are available : channel width constant with time, channel 

width proportional to time-of-flight and width proportional to the 

square of the time-of-flight. There can be up to five ranges of 

time-of-flight each with a choice of structure. 

The constant channel width is the simplest but has the disadvantage 

that on converting to Q the data becomes squashed into the low Q region 

with the high Q region having widely spaced points. The second choice 

has the advantage that the channel widths are proportional to the 

resolution over the whole range since the resolution is constant in 

At/t and AQ/Q. For this option the distribution of points in Q is still 

on constant increment but not as bad as the first option. The last 

choice would provide constant increments in Q. 

On LAD we have chosen the second option - that is the channel width 
is proportional to time-of-flight. There is only one region staring at 

200 us ending at 19500 us just before the next pulse which arrives at 

20 ms. The constant of proportionality is 0.002 which allows for about 

ten points across a Bragg peak at the backward angle (150°), highest 

resolution detectors. Since the resolution worsens as the scattering 

angle decreases and the constant does not change with angle, the number 

of points at the lower angles are higher than necessary. 

The combination of unequal Q increments and the increments in 

general being smaller than neccessary for liquid and amorphous work 

means that rebinning of data in Q is always required. 

page 3-9 



TABLE 3.1 

Example of DETECTOR.DAT file 

LAD February 1989 

Number of detectors, Number of user table parameterddetector 
84 5 
Det Delta Len2 Code 2theta utl ut2 ut3 ut4 ut5 
14.4 1.128 150 145.6 1.0 1.25 10.0 0.006 0. 
24.4 1.128 150 145.6 1.0 1.25 10.0 0.006 0. 
34.4 1.128 150 145.6 1.0 1.25 10.0 0.006 0. 
44.4 1.128 150 145.6 1.0 1.25 10.0 0.006 0. 
54.4 1.128 150 145.6 1.0 1.25 10.0 0.006 0. 
6 4.4 1.128 150 145.6 1.0 1.25 10.0 0.006 0. 
74.4 1.128 150 145.6 1.0 1.25 10.0 0.006 0. 
84.4 1.128 150 145.6 1.0 1.25 10.0 0.006 0. 
94.6 1.047 150 9.6 1.0 1.25 10.0 0.016 0. 
104.6 1.047 150 9.6 1.0 1.25 10.0 0.016 0. 
115.4 1.033 150 4.8 1.0 1.25 10.0 0.02 0. 
12 5.4 1.033 150 4.8 1.0 1.25 10.0 0.02 0. 
13 -0.7 -1.092 150 180.0 2.0 0.00244 44.0 0.001 0. 
14 -0.95 1.260 150 0.01 2.0 0.00244 44.0 0.001 0. 
15-1.0 1.039 150 88.4 2.0 1.25 1.0 0.014 0. 
16-1.0 1.039 150 88.8 2.0 1.25 1.0 0.014 0. 
17-1.0 1.039 150 89.1 2.0 1.25 1.0 0.014 0. 
18 -1.0 1.039 150 89.5 2.0 1.25 1.0 0.014 0. 
19-1.0 1.039 150 89.7 2.0 1.25 1.0 0.014 0. 
20 -1.0 1.039 150 90.0 2.0 1.25 1.0 0.014 0. 
21-1.0 1.039 150 90.3 2.0 1.25 1.0 0.014 0. 
22 -1.0 1.039 150 90.55 2.0 1.25 1.0 0.014 0. 
23 -1.0 1.039 150 90.9 2.0 1.25 1.0 0.014 0. 
24-1.0 1.046 150 57.0 2.0 1.25 1.0 0.008 0. 
25 -1.0 1.046 150 57.2 2.0 1.25 1.0 0.008 0. 
26 -1.0 1.046 150 57.45 2.0 1.25 1.0 0.008 0. 
27 -1.0 1.046 150 57.8 2.0 1.25 1.0 0.008 0. 
28 -1.0 1.046 150 58.0 2.0 1.25 1.0 0.008 0. 
29 -1.0 1.046 150 58.3 2.0 1.25 1.0 0.008 0. 
30 -1.0 1.046 150 58.7 2.0 1.25 1.0 0.008 0. 
31 -1.0 1.046 150 59.0 2.0 1.25 1.0 0.008 0. 
32-1.0 1.046 150 59.3 2.0 1.25 1.0 0.008 0. 
33 -1.0 1.043 150 34.1 2.0 1.25 1.0 0.012 0. 
34 -1.0 1.043 150 34.4 2.0 1.25 1.0 0.012 0. 
35 -1.0 1.043 150 34.7 2.0 1.25 1.0 0.012 0. 
36 -1.0 1.043 150 34.9 2.0 1.25 1.0 0.012 0. 
37 -1.0 1.043 150 35.3 2.0 1.25 1.0 0.012 0. 
38 -1.0 1.043 150 35.6 2.0 1.25 1.0 0.012 0. 
39 -1.0 1.043 150 35.9 2.0 1.25 1.0 0.012 0. 
40 -1.0 1.043 150 36.1 2.0 1.25 1.0 0.012 0. 
41 -1.0 1.043 150 36.4 2.0 1.25 1.0 0.012 0. 
42 -1.0 1.04 150 19.1 2.0 1.25 1.0 0.013 0. 
43 -1.0 1.04 150 19.5 2.0 1.25 1.0 0.013 0. 
44 -1.0 1.04 150 19.8 2.0 1.25 1.0 0.013 0. 
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*q18ua~a~em 01 uo;szaAuoD 1;un 30 sasodznd 
aql 303 7 01 las aq ue3 z1 uaqt sa1;3 elep aql 30 uorlsas 
za~ameled aql u; pau;gap IOU sr 1 31 *rnO*O1 30 an1eA 1eu;mou 

1 aql aq 01 uayel s 1 6ZT+ sau;mzaIap uo;1elq;1e3 aqA 
aleds 51n 

uo;ln1osa~ 91" 
X3uap;jja lo13alap ale1nqe3 01 sla~arnezed €ln pue z1n 

zo1e11~1~;3s=z se8=1 apo3 ad& zo13alap 11" 
: aze ase3 s;ql u; pue pau;gap zasn ale gn-1ln slalarnezed 

aq1 !(avq ST 05 ) luarnnzlsu; aql sau;jap apo3 !a~oqe paugap se 
Z ale elaqlz pue ~~el~ap !laqmnu zolaalap aq1 s; urnnIo3 1s~;~ aqj 

'0 910'0 0'1 sz-1 O'Z 
'0 910'0 0'1 52'1 O'Z 
'0 910'0 0'1 5 O'Z 
'0 910'0 0'1 5 O'Z 
'0 910'0 0'1 5Z'1 0'2 
'0 910'0 0'1 52'1 0.2 
'0 910'0 0'1 52'1 0'2 
'0 910'0 0'1 52.1 0'2 
'0 910'0 0'1 5 0'2 
'0 800'0 0'1 5 0'2 
'0 800'0 0'1 SZ.1 0'2 
'0 800'0 0'1 52.1 0'2 
'0 800'0 0'1 5 O'Z 
'0 800'0 0'1 SZ.1 O'Z 
'0 800'0 0'1 52'1 O'Z 
'0 800'0 0.1 5 O'Z 
'0 800'0 0'1 52'1 0'2 
'0 800'0 0'1 52'1 0'2 
'0 Z10'0 0'1 SZ.1 0'2 
'0 z10-0 0'1 5 0'2 
'0 210'0 0'1 52.1 0'2 
'0 Z10'0 0'1 51 0'2 
'0 Z10'0 0'1 52'1 0'2 
'0 210'0 0'1 52'1 O'Z 
'0 Z10'0 0'1 5 O'Z 
'0 ZTO'O 0'1 52'1 0.1 
'0 210'0 0'1 52'1 0'2 
'0 €10'0 0'1 52'1 0'2 
'0 €10'0 0'1 52'1 O'Z 
'0 €10'0 0'1 52.1 0'2 
'0 €10'0 0'1 5 0'2 
'0 €10'0 0'1 52.1 0'2 
'0 €10'0 0'1 52'1 0'2 
'0 €10'0 0'1 5 0'2 
'0 €10'0 0'1 SZ.1 O'Z 
'0 €10'0 0'1 52'1 0'2 
'0 €10'0 0'1 52'1 O'Z 
'0 €10'0 0'1 52'1 0'2 
'0 €10'0 0'1 5 0'2 
'0 €10'0 0'1 52'1 0-2 

6'06 
55'06 

E '06 
0'06 
L ' 68 
5'68 
1'68 
8-88 
9'88 
E ' 65 
0'65 
L '85 
E'85 
0 ' 85 
8'L5 
59'LS 
Z'L5 
O'LS 
9'9E 
1'9E 
6'SE 
9'SE 
E'SE 
6'9E 
L"7E 
9*9€ 
1 *9€ 
Z'1Z 
0'12 
L'OZ 
9'0Z 
1 '02 
8 ' 61 
5'61 
1'61 
Z'1Z 
0'12 
L'OZ 
9 'OZ 
1 '02 



3.4 OVERVIEW OF GENIE 

For more details of this program the user should consult the GENIE 

Manual. We will restrict ourselves to comments on the general 

principles and the more important points in its operation. 

The overall program structure is command driven, not by menu. 

However where possible the individual routines called by the commands 

will include a menu or question/answer structure for ease of use. 

Workspaces are used for data manipulation. The number of workspaces 

and their size (array length) can be chosen by the user. However there 

is a limited memory space available so the product of the number of 

workspaces and their length must be within this limit. There must 

always be enough space for the graphics area and buffer areas. This 

will normally be set for you. 

Command files can be used for repetitive operations and can also 

include terminal input. A command file is program run within GENIE 

which executes commands from a .COM file instead of the user typing in 

at the keyboard. Command files are run in GENIE by typing @ followed by 

the name of the .COM file which is to be run. The name must be prefixed 

by a directory name if the command file does not reside in the current 

default directory. 

There is an initialisation command file that is automatically read 

on entering GENIE. This sets up values for the number of spectra and 

their size and the default disk directories. 

The data in Workspaces can be written to binary files for 

subsequent reading back into workspaces. 

External programs can be run to manipulate data in workspaces - 
these are the FUNCTION and TRANSFORM commands and are used in our 

programs for example to read in corrections parameters. Data in 

non-GENIE type files (usually ASCII) can be read into workspaces using 
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the Load command. 

The units of x in the workspace can be changed provided that the 

workspace contains instrument parameters which are input via the SET 

PAR command. The y-values of the data in the workspaces are stored in 

the form of 'per unit of x' eg per microsec or per A-l. Care must be 

taken when changing units and dividing - for example the correct order 
is to change unit then divide. The option of scaling x to the y-unit 

can be removed with the SET Yunit command. 

3.4.1 Simple Example of GENIE commands 

In order to read in a sample and vanadium spectrum, divide and 

display as S(Q) the following operations are necessary : 

>ASS 1234 

>Wl=Sl 

>Set PAR 1 10 1. 150. 0 0 

>U/Q W1 

>ASS 1235 

>W2=S1 

>Set PAR 2 10 1. 150. 0 0 

>U/Q W2 

>W3=Wl/W2 

>D W3 

>L/X 0 20 

>D/E 

assign run number for sample 

read spectrum 1 into workspace 1 

set parameters 

change units to Q 

assign run number for vanadium 

divide S by V to give S(Q) 

display S(Q) 

change range of X (ie Q) 

display new Q range and with error bars 

3.4.2 GENIE command files 

Operations can be stored as a command file and such a file is 

provided for calculating the 'crude1 S(Q), i.e. (sample-can)/vanadium, 

with no other corrections. The routine is started in GENIE with the 

command @g - f:SQRAW, that is, the command file is called SQRAW.COM in 

directory g - f. It prompts for sample, can and vanadium run numbers and 
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for the angle. The resulting "raw" S(Q) is displayed. 

3.5 OVERVIEW OF PROGRAMS 

The package provides a series of stand-alone Programs and GENIE 

routines which are to be run in a particular order : 

Program NORM normalises RAW data and produces output files with 

extensions .MON and .NRM. 

TRANSMISSION Routines calculate cross-sections from the 

transmission data with extension .MON and creates files with extension 

. MUT . 

Program CORAL calculates the corrections using the files with 

extension .MUT and produces corrections files with extensions .ABS, 

.MUL or .REF. 

Routine VANSM treats the reference or vanadium spectra using files 

with extensions .NRM and .REF and creates files with extension .SMO. 

Routine ANALYSE takes the files with extensions .NRM, .ABS, .MUL 

and .SMO to produce the corrected S(Q) at each angle as an output file 

with extension .DCS. 

Routine PLATOM calculates the self scattering at each angle, 

creating an output file with extension .SLF. Routine INTERFERE 

subtracts the self scattering in the .SLF file from the total 

scattering in the .DCS file to yield the interference scattering which 

is placed in a file of extension .INT. 

Routine MERGE combines the individual angles in a file with 

extension INT or DCS to produce a single S(Q) in a file with extension 

. SOQ . 
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