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WRITE-UP FOR THE DIFFRACTOMETER D1 AT RISO

Ed. by J. Bundgaard, F. Krebs Larsen, B. Lebech,
M.H. Nielsen and P. Skaarup

Abstract. Manual for the crystallographic program system used to
control the 4-circle neutron diffractometer D1/TASII at DR3, Rise.
The mechanical part of the diffractometer consists of a mono-
chromator part which allows an easy change of incident neutron
wavelength and a four-circle HUBER goniostate consisting of an
Euler cradle (HUBER 512) and two horizontal goniometers (HUBER
440 and HUBER 430). The goniostate is computer controlled by a
PDP-11/34 interfaced via CAMAC modules. The PDD-11/34 computer
has a 128 k byte memory, two hard magnetic disc stations, a fast
DEC-writer terminal and a screen terminal. The diffractometer
can be operated remotely via modem and telephone line connec-
tions from remote stations such as the University of Arhus and
ILL, Grenoble. Minor parts of the software used to control the
diffractometer were developed at Rise while the major parts

were a generous gift to Rise from College 5, the diffraction

group, at the Institute Laue-Langevin, Grenoble, France.
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4-CIRCLE DIFFRACTOMETER AT DR}
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CHAFTER 1

INTRODUCTION

These rades serve as a3 short dguide for the use of the
prodram systems on Dl. Arpended are notes on the instruments
and environment control units, If everuthing fails then wmore
elahborate manuals are available at the instrument.

Sowe of these are!

FIP-11 manuals

A.Barthelemy and A.Filhol!
Susteme LSD, I11 Rerort 78BAS1T

A.Barthelemys P.G,Rice and C.Turfat?
Susteme N8 ~FPDP 11, 111 Rerort 78BA727

A., Filhoi and M.Thomas?
Manuyals for some routine rrogsrams for X-ray and neutron 4-circle
diffractometers and for crustallosrarhy, 111 Rerort 76F2917

M.S.Lehmann and S.Wilson?
Collede 5 data reduction sustem, I11 Rerort 7411117

The rresent note zims at diving the information necessary for a
meassurement, It is hored that it will insrire the usery as time
do0es buwy to familiarize himself with 311 the advanced features
that are available » which are described i the above manuals
and notes.
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CHAPTER 2

THE COMPUTER CONFIGURATION AND SYSTEM

2.1 FIRST IMFRESSIONS

The comruter is z PDOP-11/34, The oreratingd suystem is RSX-11-M
and the memory size is 128K. This 3llows several rrodrams to
turn simultaneously » and each terminal can be in contact with
several rrodrams at any time.

There 2re one fast decwritery 3 screen terminal and +two modewm
lines, The decwriter is the sustem terminal and is used to run
LSOy i,e. the measurement.

To return to monitor level press the the RETURN key and the
system will answer

Then d¢ive the desired command., Interactions with the suysteam are
normally of the ture

~HAA BIMEBAM

The arrow is 2lways diven by the wonitor, AAA 1is a3 coamand
(e.d. RUN» TECy LSIH) and BIMBAM is a3 series of rarameters
including file or rrodram names (e.d, FOR0OO4,DATy COLLSN),

To stor (brutallu) a rrodram XXX write

»ARD XXX

The a2rrow is diven by the monitory ABO XXX by the user.,

(If any filesy e.,d, TOTO.DAT was being written to or from by the
Frodram it will be left locked, Unlock it by the command

>0OPN TOTO.DAT ),

For esrodram LSD 3 smooth storringd can be dorne wusing PCP (see
A-15)y and for COLLSNy KCO is used (for details see 8.8),
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THE COMFUTER CONFIGURATION AND SYSTEM FAGE 2-2

To see the active c=rodrams running on the sustem ture
»ACT /ALL

and the monitor will answery for examrle

« LDR.,

* * .MCR

+ 1+ SYS

F11ACP

+« o LSD

XXX

In this case LSD and XXX are active. Thew can be storred as
dJescribed above and below.

» LDRK., MNMCR SYS and F11ACP are sustem prodrams which are alwaus
rresent. Never try to asbort them.

Examrles ot other interactions are

*TIM

which dives the date and time.,

»>LSD

which runs the scan and measurement rrodram,

Never run LSD from more than one terminal at the same time.

FRUN XXX

starts rrodram XXX, In many cases the eprodram will ask
euestions.,

2,2 USEFUL CNTRL CHARACTERS

Precs the kew CTRL and C ¢ Gives access to the monitor whilst a
Frodgram is running and giving outrut.

Press the key CTRL and U ¢! Erase line you are in the rprocess of
tering,

Fress the vew CTRL and 0O ¢ Silences terminal but output still
continuest~- Next CTRL/0 restarts the outrut on terminal.

Fress the keuw CTRL and Z ¢ Return to monitor level from suystems
srogroems such as PIP,

Fress the kes CTRL and S ¢ Pauses 1listingd of output. (and
holds rrodrams unlike CRIL/0 )

Press the kee CTRL and O ¢ Restart listing after CTRL/S.

Press the kew CTRL and R ¢ Re-tures the current input line
corrected a2fter ruboute etc.,
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2.3 DISKS
Thwere cre two disks,
PLO contains system Prodramss LSD and other coamon pProgsrams as
well as data files for these.
PLY cortains measured reflections and some backur files.
Most user orerations are done on DLO» which is the default disk.,
It need therefore not be mentioned in the coamand. 1If we uork
ori DL1! we must indicate the source.
Exasrle?
>TEC DL1:SOLEIL.DAT
Be want to correct something (using the sustea rrogras TEC)
in the file SOLEIL.DAT which is found on DL1., If the file

wss on DLO the command would De
>TEC SCLEIL.DAT

2.3.1 ASSIGNING OF DISKS

For conveniencesy three dumay devices are used by the
rrodrams described later in the manual:, These are assisned to
various disks derending on what wou wish to do.

DI1: is the device to which wou write data,
TR1! 1is the device from which data is transferred to the B7800

DR1: the device from which you do non-automatic data reduction.
Note - automatic dataz reduction is done from DI1:

The command ASN is used to chanse or examine assisnaents.,
To look 2t current 3csidnmentsr before chanding thems» do
ASN /GBL

and wou will see the current status of DI1! TR1! DR1!
To changes for examrles TR1:? to DLiIi! do

ASN DL1:=TR1:/GBL

Normzl runnind will mean writins data on DL1: (DL1!=DI1?)
Data transfer from DL1! (DL1SsTR12)
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2.3.2 WGRKING AREAS [ uic ‘s 1.

There zrve various workind areas! The one available for the user
is numbered [210,2101. Do not use anus other a2rea. To chech
that thic area is attached to the terminsl do

>L0G

znd the system should answer

[210,2101]

If not> command

»L0G 210210

Atrea [200,200] is for Frodrams.,

2.4 LOGGING ON TO THE SYSTEM

The decwriter should stay lodded onto the sdystem, There should
never be 3ny need to use the sustem commands

HEL (to log-on)
and
BRYE (to log-off)
on the decwriter.,
The modem lines must be lodded on
HEL D1/D1
This lods vou into the number 797, This is an esrty
directory butsy by coming into the sustem herer vou are given all
the necessary rriviledes to run the sustewm.
Thern do0 to Your normal workindg ares [210,210] by tuyrins
LOG 210+210

and

MOU DL13/OVRs if DL1 is to be used,
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CHAFTER 3

COMMANDS FOR FILE HANDLING

3.1 FILES
The comrlete name for 3 file under RSX would be
HEVILC uic JFILENAME.EXTSVERSION No

An examrle might therefore be

DL1:C2005200]ADBVENT.FTN315
DL1: States on which device the file is found. DPefault DLO:
£200,200]) is the user area where it is found., Default [(210,210]

ADVENT is a3 labelr» -anu possible name ur to 6 characters.

FIN Saus what ture of file it is, examrles are
FTN - fortran source filer
OBJ - machine comariled files
TSK - machine linked task file (runnable prosram),
DAT - inrut/outrput-data file,»
CMD - command string filey
EAK - backur file:s
etcretc.,

The fin2l number is the version nuamber.

Each modification to the file produces a3 new file with the sanme
name but hidner version number, Note that the old version still
exists on the suystem. The cosaruter will, by defaulty 1look at
the most recent version.

Therefore if one twyres ADVENT.FTN
the comruter assumes you to be talking about the wmost recent
version of ADVENT.FTN on DLO: [210,2103.,
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A further examrle’

At =ome diven time 3 list of files mnau be

RAFIN.DAT237

RAFIN,.LAT 3240

RAFIN.DAT; 241

When referred to as RAFIN.DAT it is RAFIN.DAT241 that 1is
2ssumed. Noter the version No. is in octal.

One can still access the older files by using their full nase.
Examrle:

TEC RAFIN.DAT;237

Correct on RAFIN.DAT$237 rather than RAFIN.DATE241

If you want to check the list of filess use the command

>DIR %.DAT

This will give all files (latest version) with extension DAT on
the area where %ou are working, noraally 210,210 on disk PLO:.

DIR FLONK.DAT:SS
Gives wou 2 list of a3ll versions of the file PLONK.DAT

If wou only want to keer the latest of a2 seriesy the coamand PUR
FLONK.DAT will delete all but the latest version, Therefore the
comm2nd

>PUR TOTO.DAT

will leave only the latest version of the file TOTO.DAT. The
disk can fill ur auite raridlys so purdge froa tiae to time on
the datas files.

3.2 A GENERAL COMMAND TO THE MONITOR
A deneral forms of a3 comsmand under RSX is
>AhA DEVIL uic INABE.EXTFVERSION NO.
Examrle !
*TYP DL1:C200,200IMAN.DOC

AAA is the commandy TYPe in the examrle.

DEYs the device will normally be one of the disksy DL1! in the
examrle. The default device is DLOIy 1i.e. if no DEV is
srecifieds the sustem looks only at DLO:.

[ uic J is the working area, It will normally be be either
[2060,200) or [(210+210])y Its default is the aree in which wou are
workind which should be (210,2103.

NANME .EXTSVERSION No. 1is the file on which vou wish to orerate,
If the VERSION No. 1s not divensy the comm2nd automatically acts
on the iatsr=t version.
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Certain extensions are default for certain commands» examples!
FOR (Fortran comriler ) coamand looks for a file with extension
FTN.

RNO (Runoff rrodramme ) command looks for a file with extension
RNO.

In its simrlest forms 3 command might be

>AAA NAME.EXT
Example

>TYP FORO002.DAT
This sauys tuyre the file FOROO2.DAT

3.3 THE JOKER FARAMETER.

One veru useful rarameter is ’ % ’, This is the JOKER
rarameter. It cany under certain circumstances, rerlace all
rossible names. So the command

>DIR X.DAT

would dive 3 list of 31l files with extension DAT on
pLO:

>PUR FOROOA.DAT; X
would purde all files but the latest version with name
FORO04,.,DAT on DLO:

>PUR DL1:HANSEN.DATSX
would purde all files but the latest version with name
HANSEN.DAT on DL1¢

NOTE

All RSX 11 commands consist of three letters, In most
casesy any 3dditional letters will dgive an error,

3.4 BACKING-UP FILES.

Inrortant data files can be backed-ur by writting thea onto DLO!
If you do thisr please rename them so that thevy are easy for us
to identifyu,

Thes will rnormalls be kept during sour aeasuresent: unless vou
srecifically delete thems but the disks are usually clesned up
between measurements.,
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Coruy vour file onto DLO: with the command

>COPF DLOIMYNAME.EXT=DL1:LISTOF .HKL
for examrle.

This cories the contents of the file LISTOF.HKL on DL1 into =&
file on DLOYyYy name it MYNAME.EXT

This back-ur is m3inly of interest if DL1?: is chanded during
measurement

3.5 THE RUN COMMAND

The command

*RUN TASKXX

tells the monitor to run the linked prodram TASKXX,TSK

If this eprodram ( task ) is rart of the DNl softuware it will have
been ZINSTALLED’, This means that details of the task have been
uwritten in the ’ Sustem Task DNirectory ’ (STD) with the coamand
INS.,

Thereforey when wou say RUN HKLGENs the sustem looks in the STD
for an entry for HKLGEN, Horefulluysy it finds details of a tashk
called HKLGEN which is contained on DLO! under wuic [200,2001,
which it will then run for wou.

If the entre is not fpundy it will lpok on the default device
(DLO!)Y under the default directorw ( ususlly [210,210]) ) for a
file HKLGEN.TSK which it will run for wou.

If this is not foundy it will dive the message FILE NOT FOUND,

Tecsks cen be inetalled such that the RUN command is not needed.
LS is an examrle of thic (see also r.D-4),

When LSI is tyred into the momnitors the STD is examined for an
entry under LSD.

Horefulluwe the entrus is found and the monitor is rointed a3t a
file

DLOIC200y200]DECUSS.TSKy which is run.

All tasks rresent on DLOG ( examrlest LSDy COLLSNy TEC ) are
installed a2utomatically when the sustem is bootstrarred.
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2.4 THE ACTIVE TASK LIST,

The ACTIVE TASK LIST shows what is running on the system.
It can be examined bv tyring
~ACT
to see 211 Jobs connected to this terminal, or
=ACT /ALL
te see 211 Jobs runnind on the sustem.
(...LDR MCR F11ACF 3re sustem tasks which 2re always resident )

An installed task which is run from the * RUN TASKNAMNE
commands for examrler RUN RAFINy» has an entrus in the ATL of
RAFIN.

It can be a2borted> from anuy terminaly by turing ABRO RAFIN.

Such tasks can only be running from one terminal a3t anu time:
subsequent reauests will dive the messade TASK ACTIVE.

An installed task which is run from the three letters onlwy
ortions for examrle FOR:s has an entrs in the ATL of .,.,.FOKR.

It ¢can be aborted, from any terminaly, by turing ABO ,...FOR.

( the terminzl from which it is runnind need only tuyre ABO FOR )
Any number of terminzls can call FORy but note however that the
ATL distinduishes between the different FOR’s active at the same
time b9 calling the firsts ...FOR 3nd the subsiauent reaquestsy
.FORTn where n is the terminal number.

A non-installed tasks which can only be run as in
‘ RUN USERTASK ’ will have an entrg in the ATL 3s the terainal
name from which it is run.

e,g. 23 game run on TT3: will be ca3lled TT3 and is asborted with
ABOD TT3,

Therforz2, bhefore trueing to abort a tasks 2lwauws do an ACT /ALL
to see what is running and what it is called by the sustem.

Evamrle: An ACT /ALL is done and the sustem shows
* b OLI‘R
MCR., .+
+ o + MCR
FiiacCe
LLEDT2
T11v10
AT
TT1
An evrlanation of what is harrening could be!l
The first four are sustem taskss igrnore them.,
LSt has been called somewnere on the sustemr 2nd while it was
activey 38 rcfecond LSD was called on TT2!s thus called .LSDT2 by
the cucstem to distinmguiceh it from the oridinezl - which has
sutseauentls been terminzgted.
T1iV10 is rurnming
2lso 3 unbnown tesk from TT1 ( e=robzble an uninstzlled dame )
v o o AT iz exrlaeined in the next section.,
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3.7 RKRSX CONNAND FILES

Ang fi1le with an extension CHP is a3 comaand file.
It can de used to sive 2 series of commands to the sonitor as if
froa a3 teresinal. It also bhas a3 rossidbility to ask the user
auestions andr derending on the rerlyr branch within itself etc.
Examsrles of command files used freeuently on our sustea are
[1»>2]STARTUP.CHD - the file called imssediateluy after 2
bootstrar. It sets the tiae and sets ur the sustes.
GAMES.CHD - a3shks sou which same on the sames disk wou wuant
to play 2nd runs it for uou.

A command file is initiated by tyring
>@FILENARE

<EQF> is written at the end of the stringr assuming no error is
found.

It is shown in the Active Task list as ...4aT,
( subseauent strinds are called AT.Tn as in the TTY nuaber )
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3.3

LOG

viR

TYP

REN

coP

cor

CFN

FUR

WHE

Mo

nou

MOU

SINFLE COMMAND LIST.

USEFUL COMMANDS FOR FILE HANDLING.

Tells vyou which uic wou are currently vorking under.
If it isn’t 1210,2103y LO6 210,210 will changse it.
RAFIN.B

Gives directory of 311 files on BLO with nase RAFIN
HKLZIG.DAT

Tures the file HXKLZIG.DAY
FORO002.DBAT=BACKUF .BAK

Renames the file BACKUP.BAK to FOR002.DAT

RAFIN.DAT=FORO013.DAT
This creates a2 new file RAFIN.DAT, and ruts 2 corys of
FORO13.DAT in it. The file FORO13.PAT remains untcuched.
It can also be used to Join together files» e.9.
FOROOA.DAT=FIRST.DAY,SECONDP.DAT,LAST.DAT

FOROO02.DAT yFOROOA.DAT
If 3 rsrodrans 1S aborted whilst accessing another filer the
other file is left * LOCKED ‘. 7This cosaand would unlock
FORO02.DAT and FORO0O4.DAT.,

T1070.%

This deletes all but the latest version of anuy file with
nase TOTOs whatever the extension.

PARA.LSD
This searches throush all rossible uic’s on disks DPLO and
DL1 for versions of the file PARA.LSDP. It tells wou where
it finds thea.

FOROOA.DATY
This command deletes all files FOROO4.DAT
WE RECOMMEND THAT YOU NEVER USE THIS COMMAND - IT IS
NANGEROUS.

DLt /DEV
This logically dismounts the disk Dln (n = drive nusber)
fros the <cuystes ( disk does not necessarily have to be
running )

Eni/0VR or

IinlLAREL
Thi=z lo1icz211v mounts the disk Dln: (n = drive number) on
the sustem., LARFL is the losical nase of the disk.

Disk MUST be runnindg and READY and also this comssand wust
be sreceded by 2 DMNy or horrible confusions may arise,
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SIMFLE COMMAND LIST.,

3.9 OTHER COMMANDRS YOU MIGHT USE

TEC COLLSN.DAT

Thic orens the file COLLSN.DAT ready for editind usind the
sestema’s editing routine TECO., See later charter.

TEC <“CR>
* EW LISHKL.DAT <ESC ESC>
Thic creates the file LISHKL.DBAT and leaves it oren for
building and editing usind TECO, see 11.4y F,11-6,

LSDh
This calls the eprodram that 1is wused to control the
diffractometer., A comrlete descrirtion follows in this
mahuals see charter 4 and arrendix A,
FCF
This is the command that is used to interrurt 2 counting
sequence in the control rrodram LSD, See =.4-2 and A-17.
KLS
This kills LSD in 8 bhurrysy should only be wused in an
emerdency as PCP is norwmally more eledant but only works in
a2 countind sequence.
KCO
This is the command that rauses COLLSN» the data reduction
rrogrsmy without leavind files locked, See ».8-13,
DISmount
This dismounts the data disk and dives information 3about
what is writtern on it.
KDI

This cleans off the old datz disk and rrerares it for new
date to be written.
‘andery scratched data is imrossible to recover.

XXX NOTE XXX

o not use DIS or KI'l without reading the charter ¢,

BRO TTx: teut
This sends the text to teleture TTx (x is mormally 0» 1 or
3)
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SIMPLE COMMAND LIST.

3.10 ACKNOWLEDGEMENTS

The direct command landguade demonstrated in this charter was
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CHAPTER 4

THE LSDh PROGRAM

(see also arrendix A)

4.1 INTRODUCTION

The Pprodram LSD takes care of 311 handlind of the
diffractometer such as rpositioninds scans» reading of encoders»
centrerind of reflections and measurements, A number of
commands are described below.

To run the prodram do

=LSDh

The rrodram 3Fives time and date and then a %',
This is what we call the first level of LSD,

There are 2 larde number of routines that sou can call from this
roint, The rrodram will dive 3 resronse when it has done what
you have asked it to,

NON‘T TRY TO DD ANYTHING IN THE MEANTIME !}

Some examrles 1§

One routine is PAR [ rarameter section 1., Ture

FAR

The prodgram resronds in FAR with P, When rarameters have been
chanded » finish with

END

The rrogram comes back with the ‘X’ of the first level.

At rresent the same arrlies to a3ll commands involving the CAMAC
(rositioning, scanss etc.)y TO use these commands say

CAM

In the section CAM the rrodram resronds with a ‘¢’,

Return to main level using

ENDI' ( 25 before ).,
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4.2 MANUAL OFPERATIONS OF THE DIFFRACTOMETER

The manual oreration is very simrle and an explanation will be
given at the instruaent.

4.3 EXITING FROM LSD.

When rrodram 15 waiting for input with a "%’
normal exit from prodram is by tuyring

FIN

Avoid usind ABDO LSD if rossible -

it may cause wou to lose files.

Unfortunately, sometimes there is no other choice as PCP only
works at specific times.

A smooth return to the waiting for inrut level (%) can be done
during a scan by using the rrodgram PCP.,

Run the #srodram PCP by tuyrind PCP and answer auestions.
Normalls the number 3 should be given.

4,4 COMMUNICATION WITH LSD
The rules for interaction with LSD are

X%k ONE %3
All commands have three letters., These can be followed in some
cases bw numbers,
Examrle!l

CENO 1 1 -1
Centers reflection 1 1 -1 usind the orientation matrix available
in the rrogram.

CEN4 1 1 -2
Centers reflection startind with the sresent diffractometer
andgles, The reflection will be called 1 1 -2,

Here CENO and CEN4 are frarticular ortions of the centering
routine CEN, see r.A-12.

xx TWO %%
All numbers inrut are in free format.,

The rrodram divides the numbers ur by looking for spaces.
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% THREE 2%

If you want to chande sosething, the coasand will be followed bu

Examrle!

FON: 52.05
Fositions Oaeda at 52.05 dedrees.

% FOUR =%
If vou want to read sosethings there is no
The rrogram dives the nusber(s) in auestion.
Example:d
FONM
Frodram dives the andgle, (352.05y if the comssand follows
coamand under THREE)

, 4

-
*

; 2% FIVE %%

‘=’ is diven if the nusber should not be chanded.

Examrle!

ZER:= 0.351 -,1 v

Prodram keers o0ld value of 2Theta zerosr but sets the zeroes
Omeda and Chi to 0.51 and -0.10, resrectively.

3% SIX 3%
You only have to dive the nuabers necessary,
Exanrle’
ZER: = ,49

rrodrams keers 0ld values of zeroes for 2Thetas Chi and Phi.

the

of
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4.5 SINFLE DEMONSTRATION

The following dives a2 limited demonstration of the
Remarks are diven in rarentheses.

FAGE 4-4

orerations.,

>LSh (start Pprosram)

(the date is diven)

. {the rprodram answers » readuy)

caM (calls camac routine )

C (resronds with a 'C’)

PFFP (ask for 2Theta» Omedar Chis Phi)
{rrodram gives z2nsles)

[ (C says its finished)

END (finish with CAM» back to first level)
X (we are back in first level)

FAR (we want to chande rarameters)

F (prodram answers)

MOU: 1 (we want minimal outrut in scans)

P (ready for next cosmand)

WAV (read lambda)

(rrodram dives lambda)

F {reads for next command)

END (return from Farameter change)

X (rrodram answers with “%x’)

cCaM (bact. into CAN)

C (rrodram gives ‘C’ )

PFF: 40 20.3 = ~-14.7 (Fosn. 2ThetasOmeda and Phi. Leave Chi)
Cc (says its finished» next comamand rlease.)

SOMi19 21.2 .2 10000 (scan omed3 from 19 to 21.2
in ster of .2 with monitor 10000)
(rrogram gives countssy but not andgles)

c (rrodram gives 38 ‘C’ when its finished)
END (baclk to first level)

X (back 3t first level)

PAR (g0 back to chende rarameter)
P

MOU: 2 (we want angle and count)

F (done)

END

x (back to first level)

CAM (bachk into cam)

C

SOM: 18,5 22.5 .2 10000 (redo scan but wider)
(prodram now Sives angles and countsy line by lime)

C (finicshed)

END (back to first level)

*

CEN4 1 1 2 (i.e., This is the 1 1 2 refn and we center it)
(rrogram dives results while centrering)

X (when finished dives ¥’ and waits)

FIN (end of LSV

(gives time and date and returns to the monitor)
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Arrendix A is a summary of the coamsands used to run LSD.

4.6 PARAME - LIST FARAMETERS
These prodram are available for listing the parameters,

FARAME will list all paraseters which are beind used in a
srecific tuyre of wmeasuremsent. Do

>RUN PARAME

The prodram resronds ’ GIVE A COMMAND ‘.

Give the LSD coamand corresronding +to the mseasureaent. The
commands that can be used for PARAME are

CENs MES» HKLy OFT» RSTy GSC»y REN» ROU» NUT» SEG and ALL.

When its finished its outrut, dive @ carriagse return to exit
from rrodram.

Useful 3t the end of a2 section of measureaent so that wou have a
record of 311 the rarameters 2ou have used.

4,7 ACKNOWLEDGEMENTS

The LSD rrodram has been written by A.Bartheleaysy A.Filhol,
F.G,Rice and C.,Turfat in discussion with M.S.Lehsanny S.A.Hasony
CiZeuen and M.Thomas.,
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CHAFTER 5

THE INDEX AND RAFIN PROGRAMS

5.1 INDEX

The prosram indexes reflections on the basis of observed
2Thetar Omedas Chis Phi andgles when the cell constants and
wavelength are known.

It does not take into account systematic extinctions.

The processr when successfuly has three sters.

Firsty it calculates for each set of observationss all possible
HKL’'s for which THETA(CALC) lies within
THETA(OBS) +/- DELTA THETA.

DPELTA THETA is diven - see below -.

For DELTA THETA = 0y the value defaults to 0.05.

Seconds it finds for all cosbinations of two sets of
observationss the andle between the indexed HKL’s for which
ANGLE(CALC) lies within ANGLE(OBS) +/- DELTA.

DELTA 2iven - see below -. Delta = 0 causes default to 0.2,

Finallusy it finds all sets of indexed HKL‘’s that exelain all
endles between the observed sets of Omesgay Chi and Phi.

The ucer will norm2lly be rresented with several sossible sets
of HKL’s which fit.

- they are already tested for right-handedness -

end he must now choose which set he likes the most.

If he wishes he maw now srecify which set of reflections he
likes and ¢the +rrodrams will then set up the inrut file for the
~rodram RAFIN, - see next section -,

The »erod<ram ensures that the first two reflections are
accertable to KafFIN:. The user must sav whether he wants the UB
matri: written directly into LSD ( for instant use ) and which
file he w:nts his RAFIN inrut to come from (usually RAFIN.DAT).,
The srodram RAFIN can then be used (dee 5,2).,
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Input to INDREX can be done either from the terminal or from a2
file INDEX.,DAT
The format ic the samer» an examrple is diven here.

THIS IS A DUMMY EXAMFLE ( text )
5,82 16.15 4,09 90 103,2 90 .84 1,0
(cell constants: laambda, DELTA)

16,18 92,01 34.71 14,74 0 (2Ths Om» Chs Phs DELTA THETA)
13.21 7,8 ,71 -56,13 0.1 (2Ths Omsy Chy Phy DELTA THETA)
etc. etc,

0 ( end licst with 2Th = 0 )

The rrodram will only suddgest sets of indexed HKL’s if all
reflections are exrlained, If not» the user must himself look
throudh the list of observed and calculated angles to find a
partial list,

5.2 RAFIN

Program determines orientation matrix (UR) from two or more sets
of orientation ansles for reflectionss and refines (ortional)
wavelendths zeroes of 2Thetar Omeds or Chisy a3+ by c¢» 2alehas
peta or samma.

To run the rrodram do
>RUN RAFIN
after havind set ur the inrut file.,

The inrut datz are normally one of the following files!
RAFIN.DAT»FOROO2,DATyFOROOI.DAT
(decwriter inrut can be usedsy but is cumbersome)

Use TECO to make or correct the file,
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An examrle of the inrut file ( comments in parentheses ) {--

0 1 (second no. O0/1 for UBR not transferred/transferred to LSD)
(3lways)
(number of reflections)
-4 -2 28,01 13,75 81.59 42.05 (H K L 2Theta Omeda Chi Phi)
-2 -6 0 41,55 20.53 64,93 59.99
4 0 4 19.74 9.94 ~-156.92 -5.40
-5 -3 35,39 17.70 82,32 1.40
0 0 18,47 9.26 ~-2.32 -4456.95
.B405 (0/1 do not/do refine lambdas and lambda)
0.01 0,01 0.0 (0/1 for do not/do refines 2theta zero»

0/1 for do not/do refiner» Om zero»

0/1 for do not/do refines Chi zero,)
15.9158 0 7,193%9 0 14.277 0 90 0 98,72 0 920

(same for 3y by cs» 3lrhar beta and saama’d

(H K L list for andgles to be calculated)

S OO

S O 0

(=4

0
0
2

SOON
DPONCO
(=4

(end of list)
-1 (end of inrut file)

Ensure that LSD is not runnind if vou wish to +transfer the
matrix a3nd wavelength directly inteo its rarzmeter section»
otherwizse it mavy mot be successful.

RAFIN will never modify the zeros for wou., This is for wou to
do bwy addind them to the values in ZER of FAR.

REMEMEER THAT FOR A WELL ALIGNED DIFFRACTOMETER» THEY WILL NEVER
CHANGE EBY VERY MUCH.,

Note~ The first two reflectiomns should be far awas enoush in
recirrocal srace to define 3 rlaner At least 45 ded arart in Phi
and only one mag have Chi dreater than 45 desd,

Note also that hidgher andle (theta) reflns usually dive 3 better
fit.,

You cannots obviousluys refine lambda and wour cell 3t the same
time.,

]
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It hae been imrlemented on the FIF 11 suystem by A.Barthelemy,
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THE HKLGEN PROGRANM

This program is used to generate a list of HKL’s which can be
used feor inrut to the seasureaent routines of LSD.
LSP has a similar routine itself: a3lthoush this is rarely used
as it is considered easier Lo aeasure from a2 list.

Te run the rrodras do

*RUN HKLGEN
Inrut to the pProgras is either fros the tersinal or froe 2 file
HKLGEN.DATs 3lready created bu the user.

HKLGEN will generate HKL's according to ain and wax srecified
indicess and will write thes into outrut file(s) if theu: are
inside the Theta limits.

If CHI and PHI limits are srecifiedy the rrosraas will also look
to see if the HKL is measureable inside these machine lisits.

If noty it will see if the Friedel Pair is inside limits

If this is also outside limitsy it will see if the reflection
can be measured for HKL FS1=180
-NOTE this ortion means CHI = 90-180 i.e. UP-SIDE-DOGN.

If measurement is not rossible for any of these conditionsy the
HKL is declared BLIND,

Comments like FR.FR HICHI BLIND indicate these on TTIY gutrut.

6.1 INPUT FROM THE TERMINAL

The first cuectiony under this ortions that will be asked is
whether & file HKLGEN.DAT should be created.

If zubsequent runs are envisadedy this midht be a o009 idea. In
thiz case TECO can be used to mate smaall changes to the insut
and the rrodrzwm can be quickly re-run.
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HKLGEN then asks for 3 title - wurto 80 characters to be
disrlaued at the tor of the outrut,

HKLGEN ther asks for the wavelength and 9 extinction rules.
If 2ou dive wavelength = 0o the wavelendthr extinction
rules» and orientation matrix will be taken from LSD’S
rarameter files.,
CHI and FPHI software 1limits are also taken but an
oFrrortunity is diven to over~write themn.
If the wavelendgth is diven exrlicitlys followed by ur to 9
numbers for the ‘ rules limitind rossible reflections ’
( as in arrendix-R )y the orientation matrix must thenrn be
dgiven line by line.

Thetas ( NOTE NOT 2-Theta limits ) are then asked for,
CHI and FHI limits ( if recquired ) must be dgiven 2s well in
this line.,
If zeroes are giveny no limits will be include. in the
calculstions.
If nothindg is divens LSD‘’s limits will be used if .Jata was
taken from the erarameter filesy or it will d:fault to
zeroes if the dsta above was given by the user.,

Three numbers are now requested for the relative speed of
variation of HKL,
First number is the slowest ch=ndind index» third number is
the fastest chending index.
1/2/3 is used to rerresent H/K/L
e.d, 3 21 means L chandes slowests then Ky with H
chenging fastest.,

Minimum and maximum indicec in HKL are now reauested.
You must sive HMIN HMAX KMIN KMAX LMIN LMAX.
Note however that before starting the calculationss HKLGEN
cslculates itzelf what is the maximum value for each index
for the srecified Theta rande and if this is inside these
vzluesy thew will be modified,
Thereforey ify for examrle 0 992 0 999 -999 999 is divens
HKLGEN will caleculate the maximum values and give HKL’s for
rositive Hsy rositive Ko positive and nedative L.,

HKLGEN then zsks for four numbers ¢
The first NPUNCH concerns the HKL outrut file,

0 = no file for outrut

1 = file for outrut containing HKL only in 314 format.,
2 = file for DIS-REN ¢ nnt used at RISOE )

3 file for cutrut contzining HKL and setting andles.

The cecond IFPARA

n Biczecting deometry - ( nmormal ).
1 = Normzl heam deometry - ( rarely used )
X = D19 lifting counter mode ( uwsed with NFUNCH = 2 )
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The third number NRITES
1 uwrite HKL for each case in four serarate files,
0 write all HKL’s in on file FOROOX.DAT
( X srecified below ).

The fourth number NLIST.
O = write each HKL on TTY
( can take time and consume Parer ).
1 = surrress most of the outrut on TTY.

If i previous line FOROOX.DAT is srecified for HKL outrut, X
must be srecified.
This is the 13-t line in the inrut but need not slwaus be diven.

The Frodram then normally denerates 3s srecifiedy creatindg
file(s) if reauired. It dives a8 resume at the end and exits.,

6.2 INPUT FROM FILE HKLGEN.DAT

Inrut is diven in exactly the same order as abover so for a3 more
detailed descrirtion of each rarameter see rrevious section.,

Two rossible examrles are diven below.

KNUDDRERKRYSTAL LAVET AF AARKVARD, 120K (Texty B0 characters)
0.8405 0 0 0 00 00 0O {(Wavelendth and the 9

Extinction rules. )
0.043351 ~,04190 ,5399

~+046409 ~,032053 ,03721 ( UB - three serarate lines. )
~+00256 ~,12841 -,02687
0., 36 -20 95 ( Theta limitsy Chi limits -
note no limits on Phi, )
213 {relative sreeds of HKL.
K slowest - L fastest, )
-99 -1 0 § ~-99 99 (HminsHmaxsKminrete.

Note: H’s are ned,» K’s is
from O to 5» 3811 L’s - i.e.
toth ros. and nes,)

1001 ( Outrut file of HKL.
Bicecting deom - usual-,
All HKL’s in FOROOX.DAT.
Surrress TTY outrut, )

3 ( HKL file on FOROO3.DAT )
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Examrle two - probably more normal $--

SAMFLE B SHELL 30-35 DEG ( Title )
4] ( Lambda URy Extinction rules:»

PHI and CHI limits taken from LSD )
30 35 ( Theta limitss note CHI

and PHI limits are 0K )

1 23 ( H slowest - L fastest )
-99 0 -99 99 0 99 ( 311 nut H - 211 K - 311 Pos L )
1 010 ( outrput file of HKL only.,

BRisectindg - usual,

Four files of NORMAL ,HKL.
FRPRS .HKL .,
HICHI .HKL.
BLIND.HKL.,

List all on TTY,. )

6.3 ACKNOWLEDGEMENTS

HKLGEN is 3 rrodram which has evolved in the hands of @
A, Filholy S. Mason. A. Barthelemy and J. Allibon.
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THE LISCAR AND DATFIR FROGRAMS

7.1 LISCAR

This rrodram is used to dive information about the state of
data disks.
It reads from an assidnable device TR1:

To look 3t a data disk mounted on DL1! do
+ASN DL1!=TR1:/GEL

The acsidned device TRi! should be left assidned to DL1:
(assuming that LSD is uwriting to DL1??

Then do

*FRUN LISCAR

If the rrodram dgives an errory it will mean normally that either
The disk is mot rrorerly mounted
or vou sre under the wrong [ wuic J»
or vou went wrond in the assidnment.
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7.2 DATFIR

This erodram works in the same way as LISCAR excert that it
is used to examine the data taken for specific reflection
nusbers. Do

RUN DATFIR
and it will ask uwou for the first and last numbers of the
reflections vou wish to examine. Don’t ask for sore than is

necessarsy as 2 lot of sarbade is outrutted.

There then follows a3 comrlete list of all the numbers stored for
the reflections asked for.

This rrodram should not be needed in the averade exreriment.,

7.3 ACKNOWLEDGEMENTS

The LISCAR and DATFIR rrodrams have been uwritten for the
PDF 11 suystea by A.Barthelemy and C.Turfat.
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CHAFTER 8

THE COLLSN DATA REDUCTION ROUTINES.

8.1 COLLSN ROUTINES

The COLLSN routines do on-line/off-line data reduction.
Thexs rsrovide the user with any of the following!

Several choices of schematic rerresentation of the data on the
terminal.,

Two files» uwritten on the relevant data disks containing
informations scan by scans on the measureaent. ’
When collecting normal crystallodrarhic structure data (not
Q-scans)s the firsts the LOKAL file» contains one line of data
rer reflection with headinds and a resume every 25, This 1is
usef?ul as a3 rarid reference for information on the data
collected (structure factorsy relevant andles etc.).,

For Q-scans the LOKAL file is meanindless but CSGET.OFF
contains the counts and all necessary information to rerroduce
the scan in the PUNCH file using PUNCH ortion & (see 8.4.,2),
The seconds the FUNCH files contains as much data as wou wishoe
and is the file that uvou would take awauw with vou.

Absorrtion correction can be dorne on the datay assuming
crustal details are Eknowny directlw in the COLLOSN routines.,
The srodr2m used is a3 modified form of the Correns DATAF
routine.

Statiztice on the data can be kert arnd urdated as COLLSN runs.,
Thes Frovide information on the weasurement such as
FSQ/s5idg(FSA)sy scan widthss real centering etc.

COLLSN usdstes 1t‘s own rersonal file CSGET.OFF to record
details of it’s raeremeters and it’s state relative to th:it of
the measurement routine LSD, Usindg this» COLLSN can be Fr3r'sed
arrd  restarted without wmissind data, Similarlysy should the
rrodr3am exit abrnormallzy it will be 2utomatically re-started uF
to five timecs by 2 menitoring task CSYRFY,
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Reduced dats filesy, written on the data disksy should therefore
be comrletey and are not fragmented by FProdram Pauses.

8.2 STARTING THE ROUTINES

The sustem is conceived for running on two terminals» so run
COLLSEN on the terminal not wused by LSD. Both erosrams can
hawever be run on one terminal with a3 slidhtly confused outrut,
One way of reducing the outrut is to use ISOR=0 (MOU in FAR) and
RISFLAY ortion 4 or 0.

Ture RUN COLLSN
The srosraw recronds with INITIALISEs CHANGE or RESTART,

Note that COLLSN dSenerally only looks at the first two letters
of 2 word. Any 2ddition3l letters will be ignored ur to the
next space.

INitialise resets all rarameters to zero - arart from those
collected in STATS which wmust be re-set sererately - and
forces 2ou to rass throush all the setur routines.

This should rareluy be necessarvyr but should the file CSGET.OFF
be 1lost or corruptedr wou must initialise in order to
reconstruct it.,

CHande reade the file and dives wou the rossibilite to modify
rarameters before startind the reduction routines. It tells
dvou what the rpresent value is before askindg for the new value.

FEstzrt reads the file and reconstitutes COLLSN from .Just
before the rause, The tresatment will then continue as if the
rause had never harrened.

After certain cerious (rare) errorss REstart mas be disabled.,
Here it will be necessary to exrlain the error and redefine
relevant rarameters before continuindg.

A successfully comrleted rum in non-auto mode will &lso
dicable REstartsy which would after a3ll be meanindless.

To stor when COLLSN is runnings see 8.8

2.2 INFD AMD RINFO,» FARAMETERS FOR REDUCE

INitizlise forces yvou to define these rarameters,
CHande 2¢ke wou if wou want to chandge thems and shows sou their
rrecent values before acsking for the new wazlues.

Moet of these sarameters can be left 25 their default valuyes,
3ls0 srecified,
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A detailed descrirtion of their functions is available at the
diffractometery 3 brief summary follows?

INFOC¢1) ~ first line -~ 1st. nuaber.
RETA The number of roints to be taken as ‘ search
backdround ‘.
Default i< 102 of rpoints.
If this 1is made 1larder than totazl nuasdber of roints:
different fixed backdrounds on each side can be srecified
in 6th and 7th nuabers of this line.

INFO(2) - First line -- 2nd nusber.

Ky sidnificance level in tests on auality of data.
Default is 5.

INFO(3) ~ First line -- 3rd number.
Number of roints to be added to the reak on either side.
Nefault is 1.

INFO(4) - First line -- 4th nusber.
My fixed backdround for FSQ < MEXSIGMA(FSA)
Default is 3.

INFO(S) - First line -- Sth number.
Choice of diffractometer.
Defzult is 4 circle.

INFG(S)(7) - First line -- 6th and 7th nuasbers.
If BETA is 1largder than total number of Pointses these
numbers are left backdground and right backsdground,
resrectively,

RINFO(1) - Second line -~ 1st number
Honitor count used to scale data.,

Normally this would be made the same 3s in MPA in LSDy and
tert fixed for the exreriment.
Default is 100000

RINFOD(2) ~ Second lime -- 2nd number,
Fs the rrofile share factor for reak width correction.
flefault is 2,

RINFO(3) - Second line -- 3rd number

By rart of rrofile which is used a3s backaround for INFO(4)
above.
Nefault is 0.3

RINFO(4) -~ Second line -- 4th number,
Dearf time in seconds for detector.
Defzult is 0.000007,
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RINFO(5) - Second line ——- 3th nuader.
Monitor counts/s. Used in dead-tise correction on sonitor.
Should not be siven if reactor i1s stadle.
Default is 0.

RINFO(4) - Second line -- é6th nuader.

Monitor dead-tise in seconds.
Default is 0.000015

RINFO(7) - Second line -- 7th nusber.
Sum of ( MURT )‘s for cryostaty (cylinders rarallel to PHI)

for andles = 0
Default is 0 (transmission = 100%)

8.4 COLLSN OFPTIONS
The COLLSN ortions are defined from the rroart
L X% ] Hit me ! -

[ %% 1 shows whether uwou are initiaslising or changing .
The rrodrams exrects one of the followins cossands

DISrlav - to set ur the tersinal disslay ortion.

PUNch - to set ur the outrut file ortion.

STAts - to setur the STATS ortion.

DATar - to set ur the DATAP ortion.

asc -~ to chande defauylts for the O0-scan disrlay routine.
G0 - to start the data treataent.

aQuit ~ to terminate the rrosramy» urdates the D-A file.

Anything else tured will resrond with a helr messase.

The rrodram willy to some extent, remeaber relevant parts of the
inFut. An examrle! 1If wou ture DIS for the diserlay routiner it
will 25k you what ortion you need and offer wou a3 further hels
messzde if necessary.,

Ify on the other hands vou know that it is disrlay ortion 4 that

yo0u wants turing

D1s 4

“will te immediatelu taken bw the rrodram 2and the ‘ Hit se 7
sromrt will be re-shown.


http://nue.be
http://nue.be
http://proe.pt
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8.4.1 THE DRISFLAY OFTION.

There are at rresent five different tyres of visual disrlay of
the standard scan data to be shoun on the terainal.

FULL GUTFUT means a detailed rlot rer reflection with a aaxisus
of infotmation diven after the ‘rlot’s (andles alons short
edde of the rarer» counts alons lons eddge of the rarer).

ONE LINE rer reflection wmseans Just that. A einisus of
informztion is diven on one line and no visual plot is done.

VERTICAL COUNTS disrlay gives some inforsation on the data rlus
3 schematic rerresentation of the reak as follows:

11211
1580928421
235698629605 6153586421
593757905257 61909606570827
c o
C0O0O0OXXSXXXIXXZXXZEXXZXZX2XX2000000

The actual count for each roint reads vertically.

The line containing ‘¢’ and ‘o’ shows the calculated and
obcserved centres of the scany If thev coincidey 3 ‘B’ is
shown.

The 13<t line shows how COLLSN treats the scan

Counts labelled ‘%’ are reak.

Counts labelled ‘0’ are backdround.

Counts labelled ‘-’ are discarded.

The ’ FIVE LINES '’ ortion is similar to the rreviousr excert
that it tries to give the form of the reflection as follows?

3 |
b i X
x
X% X X . S O &
0000O0T<xX s 000O00
c o
9 & 10 12 1S 1026 16 17 10 9 é
Herey the ‘heidht’ of the scan is divided into % levels. The

character shown for the roint has the same designation as
aboves excert that the saximum count is shown as ‘$’,

The line containing ‘¢’ and ‘0’ is as above.

The ia2st line shows the value of the may count in the centre.
Note- Not necesszrily the count at the middle of the scan.

On either side of this it chows as many backdround roints as
it can in the seace 2vailable, The format used is 1X,I3 so if
2 backdound count exceeds 999 it will scale the line to make
this roint eaual 999 and 3 messzde is diven.
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Display ortions are?

-1 = no disrlaw on terminal
0 = full print - one rpade rper refln. ( default )
1 = short print - one line rer refln.
2 = short frint excert for error and test reflns
- gives full erint.
4 = ' vertical counts - about ten lines rer refln.
S =’ five lines ’ - about ten lines rer refln.

For evere n.th reflection to be rrinted onluys add ( nk10 ) to
any of the above ortionss exaarler 54 saus disrlay only every
?ifth reflection with ortion 4.

Note however that error and test reflections will 3alwass be
disrlaved.

8.4,2 THE PUNCH OPTION

COLLSH will write tuwo files of reduced data on the datz disk.
These will be initialised at the start: for each new data disk
and et certa2gin rarameter chandes., DOtherwise thew will be
arrended tor 3nd assuming that the aeasurement is running
smoothlys thewy will be comrlete for each data disk, If COLLSN
is storred and restartedy the files will not be fradmented.

The LOKAL file contzins one line of data rer reflection with
headinds and resume of rarameters everuy 25 reflns.

It is wverw wuseful as a3 auick reference sheet for the
measuresent.

Jo ture ity stor COLLSN with KCO and QUit and then do

TYF DI1:LOKAL.COL ~ for automatic treatment.

TYP DR1:LOKAL.COL -~ for non-auto treatment.

Don’t fordet to REstart the treatment afterwards.,

The PUNCH file camn contazin varving amounts of data Fer
reflection., It is the reduced data that wou would take away
with sour transfer to another comruter via the modem lines.,

It’s name ca3n be re-srecified by the usedy default is FPUNCH.COL,

Funch ortiones are as follows?

no files written

Jusst LOKAL.COL file - default

LONAL ,COL slus PUNCH file contzaining 1 line rer refln.

LOKAL.COL rlus PUNCH file containing 2 lines rer refln.,

LOKAL,COL rlus PUNCH file containingd 2 lines rer refln
rlus raw data counts.,

LOKAL,.COL rlus FUNCH file cortaining 2 lines rer refln
Flus raw data counts

rlus their corresronding theta angles.
6 = FPUNCH,COL file for Q-scan containing

- bl = O e
oot

(4]
1]
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a listing of hebksrly recirrocal lattice vector (tau) in AA-1
(2FH1/d)» count.

Each scan i1s rprocessed seraratels from the screen terminzl.,

If PUNCH ortion = 6 is usedy the data will bhe prerared as

inrFut for the Aldol rrodrams QSCANFLOT or QSCANFIT under

usercode NEUTRON on BR7800.

1=t linet FF

2nd line!: scan number

Ird line: DNate - to run a3 rrodram on BR7800» the format
should be chanded to be dates monthy
yeary (e,.d,! 18»4,1982)

4th line! Title text

Sth linet! No of roints in the scans 19 1y 0.1y 3
The first three variables should be left
unchandged.,
The fourth variable corresronds to the
interval-length (0.1) of the inderendent
variable rlotted 3s S mm 3lond the abscissa.
The fifth variable indicates which one
of the Miller indices variabhle (h(i)»
£(2)y 1(3)y recirrocal lattice vector (4)) is
rlotted as the inderendent variable 2long the
abscissa,

6th and following lines: hskslstaurcount.

The DATAP ortionsy if endsdeds dives an additional line after the
second line.

The first line of the PUNCH file contains?

Numors HKLs Fsar sid(Fsa)y Thy Om» Chis» Phi, Dater
in the format!

16,314,2F10.,2,4F8,2,10A1.
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The second lines if reauesteds contains:

Numors L and R tkddsy Feak to Bkdd ratior» Time rer sters Monitor
county Foints in L bkddsy Feakr R bksds FWHHs FWBACKs Offset from
centrey Rande in Omesa and Thetar Sters in Omesa and Theta»

in the format!

16921592F7.291592X9231293F5.292F6.2922F5.2.

The lines containind the counts, if requested» contain?
Numor» Line number and ten counts per lines

in the format:

16»12,10F7.0

The lines containind the andlesy if requestedr contain!
Numors Line number and ten andgles (theta) rer line»

in the foraat:

16y12,10F7.2

WARNING:

Reware of the messade ERROR WRITING PUNCHFILE which will create
a8 new file called LOKAL.COL#2 and assidn the name LOKAL.COLS1
to the oridinal file.

To rlay safe do DIR DL1:X,.COL to get 3 directoruy at the finish
of the data treatwment.

8.4,3 STATS OFTION

COLLSN can keer statistics on the data that it is treating.
These 2re urdated as COLLSN runs and are kert in 2 direct-access
file STAYT.DAY on DLO?

They are disrlaved either every n reflections» if n is defined:
ors by defaultsy at evers drour of test reflns.,

The data file should onls be set to zero at the bedinning of 3
measurement. At 311 other timess COLLSN will take the old
vercion and urdate that., Statistics are done on the followindg:

Fsa/sid(Fsa) ¢t~-- You define N randes of Fsa/sid(Fsa).
( def 10y width O sid ),
It disrlayus the number of reflns in each range.
The number of nedative intensities.
The number f reflns which are dgreater than max, ransge.
The number of reflns where Fsa > T sid(Fsa).,
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Data as & function of Theta :--
You define N randes in Theta ( default 10 uidth & des )
COLLSN then tells wou the nusdber of reflns in each range.
Mean Fsa and mean sig (Fsae) for each ranse.
No of sidgnificant reflns (default >3 sisea) in each ranse.
Mean FUHH and FUBACK for each rande ( signif. reflns only ).

Centering anclusis:
You define N randes in Theta ( default 5y width 12 des ).
COLLSN then tells wou the nusber of reflns in each ranse which
are »>-2» -1y 0+ #1» >42» sters off ( sisnif. reflns only ).

ArFrroximate R factor
COLLSN ca2lculates ( SUN (sis(Fsae)) / SUN (Fse) ) for all data
collected.

8.4.4 Q-SCAN DISFLAY OFTIONS

COLLSN will dgive 3 visual rerresentation of 8-scan data on the
teleture.

The =»lot diven is similar to @ mixture of both the ’ Five
Lines ’ and ’ Vertical Counts ' disslau ortions.

You m3yy if uou wishs chanse the default for the nuabdber of lines
in the disrli3vy. Default is 10, Max is 20.

To create the PUNCH file correctly use PUNCH ortion 6.

In non-automatic modesr an ortion can be ensagedr where COLLSN
will treat only @G-scan data. Here, at the end of each
treataent, the user will be asked if he wishes to redefine the
mcxisum in the disrlav. It he answers wessy the prosras will
demand the new ma:isus and re-do the scan, It will then ask
adain if he wishes to redisrlay the scan.

If he answers nor the srogram will ashk for the next data-set
number to be treateds which it will treat for wou.

This ortion is terminated by asking for data-set -1 and the
routine gives the rromrt
COLLSN FAUSE, dive QUIT, CHANGE or RESTART:--

NOTE

FUNCH ortior 6 has been isrlemented for QSCANS by
Bente Lebechy July 1982, MNodifica2tions m2yw still be
necessarey and wili be isrlesented at the users
reauests,
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8.4.5 DATAF, ABRSORFTION CORRECTION FROGRAM.

DPATAFy 38 modified form of a8 rrodram obtained from S.U.,N.Y

(F.Correns)s can be run either sererately, on previously treated
datas» or 35 rart of the COLLSN data treatment.

DATAF a3s rart of the COLLSN routine.

FParameters are set ur inside the COLLSN routine.

COLLSN will reauest the fcllowing for DATAP.

1, The wavelendgthy orientation matrixy 3and cell rparameters.

If it feels that these have alreadvy been definedy it will
Frorose the rresent values and ask if the user wishes to
chande them.
The user defines them by one of three waus

a., Entering them via the kegsboard.

t. Reading them from LSD’s rarameter file FARA.LSD,

¢, Reading them from 3 data files in this case the data-set
number must be diven.,

2. The crustal must then be defined.
The number of faces is reaquested» followed bw
either - The indices of each face vith the rerrendicular
distance from 3 common roint inside the crustal boundaries
{distance in cm).
or - The machine setting andles for each face ( in the
diffractind rosition ) with the perrendicular distance as

apove.,

3. Then Mus the absorrtion coefficient for the crustal must be
dgiven ( units cm-1 ).,

4, Finally the number of drid roints along 3» by cy» to detine

the Gaussian dgrid for intedration are reauested., The
overall maximum is 1000y so for examrle 10 x 10 « 10 is the
limity ( or B % 10 % 12 ). These must be even inteders.

These rarameters are then rassed to DATAF which will set us the
dgrid matrix before 3llowing COLLEN to continue.

Iuring each dzta treatments DATAP will be r2ssed the HKLy and
Fsa from which it will returns to COLLSNs the rathlendgthss Tbar
and correcled intensityy which are disrlaved 25 an extras line in
the diselaw ortion, 3nd 3 surrlementary line in the PUNCH file.

DATAFP will be terminasted with COLLSN,
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DATAF as 3 stand-alone Frodram.,

DATAF can eaqually be reauested to treat data which has already
bteen reduced bw COLLSN.,

In this case» the rarameters are passed to DATAF via a file
DATAFP.DAT which has the following format!

line 1 Title

line 2a Cell ( if first number found is zero» cells UR matrix
’ and wavelendgth are taken from FARA.LSD

and DATAF does straight to line 3)

line 2b Orientation matrix ( first 1line )
line 2c¢ -t -t ( second line )
line 2d -t -*- ( third line )
line 2e Wavelensdgth

line 3 G6rid roints alond a3y by ¢ ¢ max = 1000 total )

line 43 No. of faces and face defining ortion

( ortion = 1 means define face by HKL
ortion = 2 means define face by setting ansdgles )
line 4b Indices for face 1 and rerr, dist, from common roint.,
line A4Ac -"- -~ =02 -t - -~

line 4d etc.
line 3 Mu (linear absorrtion for the samrle crustal).

The FULL srecification for the inrut file must be diven

( examprle DL1}JAKH3IL.COL ). This will be 2 PUNCH file already
written by COLLSN.,

The outrut file will be identical» excert that it will contain
one surrlementary line rer refln., containing the DATAP results.,
If the inPut file a3lreadys contained the ‘DATAP‘ line» this will
be overwritten by the new results in the outeput file.

Before terminatind, DATAP will ask if sou have more reduced data
files to treat.,

8.,4.6 THE QUIT COMMAND

QUit ceuses COLLSN to exit, It has the same effect whether
tyred the rromet ° Hit Me ! -~ 7 or
COLLSN FAUSEs dive QUits CHande or REstart (--

Before terminatindsy a3 bDrief resume of ¢the run +that is beind
storred/rauced will be givens

The file CSGET.OFF will be urdated.

Tacke CHSVRFY znd DATAF, if runningy will be terminated.,

COLLSN will then say if 3 restart is rossibler exit and return
2oty to the monitor,
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8.4.7 THE GO COMMAND.

If the treatment is beind initialiseds COLLON will ask if an
automatic data reduction is wanted.

If you say Yesy» assumingd no reflections have been wmissedsy data
will be treated a3s soon as LSD has finished writing it.

Data will be taken from dummy device DI1?

If you answer No» it will ask for the first and the last nusber
to be treated» and look for this data on dummy device DR1:¢

If wyou have Just finished @ rparameter chande and the previous
state was obviousle uncomrletedy COLLSN will remind 2ou of what
gou were doind and ask You if wou wish to carry on.

8.5 DATA REDUCTION

8.5.1 AUTOMATIC DATA REDUCTION

As we have alreadys statedy automatic data reduction w»seans that
COLLSN will read untreated data files from and write treated
data files to the dummvy device DI1?

This 1is where LSD will be writing its data files.

BRefore starting the treatment, you are asked whether wou wish to
catch ur some missed reflns before goind automatic or not. This
is necessars if COLLSN has been started some reflns after LSD
has bedun writind. These reflns will not be treated as COLLSN
haes not yet ’ learned ' the state of the measuremsent.

Once the treatment has startedy COLLSN knows the state of the
data disk and will checks .Just before treating each reflny that
the data disk has not changedr or that no dataz has been aissed
etc ete

If it finds that the data disk is emrtuyr ie a new data disky it
will dive 3 mescade and re-create the data-files a3s rnecessary.,
For thissy when restarting after having chanded the disky it is
rreferable to restart COLLSN before restarting LSD.

3.5.2 NON-AUTOMATIC DATA REDUCTION
Heresy dataz is read from 3nd writtern to dummy device DR1:?
COLLEN will ashk for the first and the last number ands assuming

no serious errors asre foundsy it will treat these data-sets and
then exit.,
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(Bon’t fordet that if wou are retreatind previcusly treated
d2tas 2ou mee be taking statistics on the same data twice.)

In both cases KCD will cause COLLSN to rp3use fros which roint
the treatment can be storreds chanded or restarted.

8.6 THE FROGRAM CSNCHK.

If the measurement is running smoothlyy wou will have on each
data disk 3 comrlete LOKAL files useful for a auick reference on
that disk’s datay and 3 PUNCH file.

The rrodram CSNCHK can be used to wverifuw the coarleteness of
sour PUNCH filesr 2ndy if necessarsy to amsend anw small rrobleas
with them.

Firstluysy sou must see how many FUNCH files usou have on the data
digh.,

DIR DLR¢PUNCH.COL#X will show sou a3l]l versions of this file
on the disks n is the number of the disk drive that holds the
data disk.

Under rnormal circumstances there will only be one PUNCH file»
but should there be <ceverals CONCHK will dive wou the
orrortunity to write them todether.

The Pprodrem will alsor in a2 way similar to COLLSNs do statistics
on the data that it finds in the PUNCH file.

If recuesteds it will create a3 file on the data disk containing
statistics on thet disk onlyg, It will 3lso offer the
rossibility of cresting and urdating a statistics file on DLO:
containind details of ceveral disksy this would be wuseful if uou
should lose wour COLLSN statistics.,

RUN CONCHK c2ll the rrodram.

It asks wou far the number of the disk drive that holds wwour
data disky norma2llye 1

It asks wou for the FUNCH file-name on that disk. If wou are
treatind one o0nf several files on the same disks wou must
give the vercsion number,

It will 3¢k wou if wou wish to re-write the file(s). This would
be useful to add todether several FUNCH files rroduced
inedvertantly on the data disk. It could 3lso be used to
cory the file(s) onto DLLO: for examrle.,

If wou s3y Yess wou are asked for the outrut file name and
whether it alreadue existsr in which case it will be
arrended to.

It sebe wou 1if wou want to do statistics on the date file.

I1f yow =2y Yess dou will haver when the rrodram has
terminated, a file on the data disk which contains
statistics on your PUNCH file similar to the COLLSN on-line
ortion,
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You can 3lso do statistics in a3 sisilar w3y on several PUNCH
files. If you sauy Yes to thisy it will ask wou if sou are
continuing a series of runses in which case this disks data

statistics will be incorrorated into it. The file for this
is written on DKO?.
Roth files have the FUNCH file-name with the extension ‘STA’.,

CSNCHK will then run through the file and infora sou of 3anu
anomalies in the seauence of nuasor.,

When it finds the end of filer it will disrlay the statistics
collected on the data read (if recuested)» and then ask wvou if
you want to carry on.

If You say Yesy it will ask sou if 4You are treatind a new disks
or continuing with the same. If vwou chande disk, it will
re-create the statistics file and/or the output file 3s
Necessary.,

8.7 THE PROGRAM STA.

This disrlaus the contents of 2 STATS direct-access file whether
written by COLLSN or CSNCHK.,

STA call the rrogras
It asks for the name of ¢the file that wou wuant to read»

examrle DL1:JAKH.STA
If vou dive “CR> it will look for the current STAT.DAT on DLO?

8.8 HOW TO STOP COLLSN
Ture KCO» the comruter answers

COLLSN FAUSE, give QUit, CHange» REstart -~
Then ture ‘QU’ and the comruter answers

REDUCTION STOFPED BY USER

8.9 ACKNOWLEDGEMENTS
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CHAFTER 9

CHANGE OF DATA- AND SYSTEM DISK

9.1 CHANGE OF DATA DISK

For each scan measureds LSD creates on dummy device DIl
{ normally assidned to DLLI! ) one comrlete data file named,» for
examrle R20342,.DAT31. The number 20362 corresronds to the data
set number shown on the LSD frintout and is in the rande 1 to
30000, NMNote that the file created is alwaws version No. 1.
This means that if the data set number is for any reason reset
in LSDy there is a larde risk that data will be overwritten.
The date disk will hold about 2500 such data files. When it is
full LSD will give an error messade and rause.
To avoid thiss rlease feel free to stor the measurement and
chande the data disk at any convenient time,
A warning is diven by LSD at the end of the 900thy and 3all
subseauent data files written.

Noermal runningy as a3lreads statedy ist--

Writind data to DL1: ( -- DL1:=DI1¢ )
Transferrineg data from DL1? ( -- DL1:=TR1: )

To chande data disks here DL1S? -~

Firsty Stor LSD,
Ering LSD to it’s first levelsy %’y with the rrogram PCF.
Ture FCP “CR> ¢ on a3ny terminal )
And answer the auestion with ‘3’
Thern stos LSD bw 1uyring FIN,

NOTE

FCF = 1y ( does to LSD FAUSE )y will normally NOT
pe sufficient to a3llow wou to dismount the data
disk, LSD is still running and accessindg files
on DI1, Should howevers LSl have an error on
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the data disky for examrler» a3 full disks it will
give an error messade andr» similarluyy do0 to LSD
FAUSE. You are here able to dismount the disk.

{ carry on with 3 clean disk with RES LSD. )

Then stor COLLSN?
Bring COLLSN to it’'s first level by tuyping KCO,
Thern exit by turing QUit,

Ensure that there are no other user tasks active an the sustem.
Examrlessy T11V10, DESIREs RAFIN, etc.

Ture ACT /ALL ( answerc for examrle :-- )
+++LDR
+ + +MCR
MCR. ..
F11ACP
SETTCU

I'o not tre to abort sustem tasks.,
Examrless +o+LDR +2++MCR F11ACP SETTCU s o o SPY

You are now ready to dismount the data disk.,

Ture DMO DL1:/DEV
The comruter answers:

M0 -~ TTOIDISHMOUNTED FROM DL1: XXk FINAL DISMOUNT XXX
k%% DL1? -- DISMOUNT COMPLETE

Stor the disk by releasindg the yellow ‘LOAD’ switchi the white
‘READY’ 1light thereby sdHoes out., Wait for the yellow ’‘LOAD’
light to come on. Full out the disk drive and oren the drive
from the tor., Remove first the disk tor-cover and then the disk
by liftindg it in the handle while the switch on the handle is
rressed to the left. When out, reassesble disk and cover.

Take the new disk and 1lift it from the tor-cover with the handle
while the switch on the handle is rressed to the left. Flace
the disk in +the drive and 1lay down the handle. Fut the
tor~cover over the disk 3nd close the drive, Press the ‘LOAD’
switchs the «ellow 'LOAD” listh should 40 out, (If it does not
the disk 1is srobably not correctly rlaced in the drive or wou
have forsottern the tor-cover)., W2it for the ‘READY’ 1light to
come ons then ture

MOU DL1:/0VR
The comruter answers!

This initiates 2z command string that initialise the new
data dish.

festart COLLSN with RUN COLLSN and FEstart, It should recosnise
that it has a3n emtuy data disc and re~initialise the reduced
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data files.

Restart LSD with RST.

?.1.1 SUMMARY FOR NORMAL ACTION

1, Stor LSD with PCF = 3
and FIN

2. Stor COLLSN with KCO and QUit.

I, Ture ACT /ALL to check that no user tasks are active.
4, Ture DNO DL1:/DEV

5. Stor and remove disk.,

Put in the next data disk in the seauencer
start drive and wait until drive is READY.

6., Ture MOU DL1:/0VR

7. Restart COLLSN with REstart,

8. Restart LSD with RST.
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9.2 CHANGE OF SYSTEM DISK

9.2,1 SUMMARY FOR NORMAL ACTION
1. As 9.1.1
2. As 9.1.2
3. As 9.1.32
4, Stor and resove disk.
FPut in the other sustea disk:s

start drive and wait until drive is READY

S. Bootstrar the sustea as in 13.1.1 and 13.1.2
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THE DISPLAYy VERIFY, SETPOS AND POSNUL PROGRAMS

10.1 THE DISPLAY PROGRANM

The disrlay rrodram DISPLAY is installed by the startus
command file STARTUP.CMDy during start of the sustems., The

disrlay rrodrams is norasally called by the LSD rrosrass but it
can 2lso be ca3lled by the orerator by turing

>RUN DISPLA

After start the disrlav rrodram reads the file
DLIC2109y2103BUTEES,LSDS

which contains the software offsets of the 4 axis., Hereafter
the rrodram enters 3n infinitiv loor doindg?

1) Susrend rrogram execution for 100 a$S

2) Read disrlauy SWITCH

3) Go to read seauence for device selected

by dissrlauy switch. Devices are!
PHI Encoder
CHI Encoder
OMEGA Encoder
2TH Encoder
F-AXIS Encoder
Not uced
Not used
Scaler 1
Sceler 2
Scaler 3
i1 Scaler rreset

12 Not used

4) Read selected device, 1T PHI, CHI» OMEGA or 2THETA
encoder is selected, then add offset value.

5) Dizplay value
6) Go to no.l

D ONO b N -

Howoanoa oo

10

oo

It zhould be noteds, that the software offsets is only read ones»
and not for each dicsrlay refresh,
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Therefore it is rpossibel to chande the contents of the offset
file while RISPLAY 1is runnindgy whithout affecting the disrlay
readingd.

NISPLAY must bhe aborted and restarted adain before the chande is
disrlaved,

10.2 THE VERIF FROGRAM

10.2.1 INTRODUCTION

The VERIF rrodram verifiess that the rpositions of the axis
are correct.
If there is a small deviations the srodram will make =
correction,
With a3 big deviation the rrogram can not make 3 correctiony and
it will be nescessary to estasblish a8 correction by manusl means.

10.2.2 USING THE VERIF PROGRAM
To run the VERIF rrodram ture
*RUN VERIF

thers the axis will start running, When the axis storss VERIF
will sive 3 messasde,
If 3ll the axis has been on a8 correct rositiony VERIF writes

10 - - - STOP

If there has been a small deviation (leses than 1.20 dedree) on
one or more of the axisy VERIF writes e.d.,

2TH= 0 OMEGA= -38 CHI= -90 PHI= 0

A small errors less than 1,20 desdsrees deviations is
automaticalle correctedy when the VERIF rrogram is runs so both
OMEGA and CHI are now on the correct rosition.

If there hae been 2 deviation on more than 1,20 dedrees VEKIF
writes e.9,
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2TH= 0 OMEGA= 120 CHI= -90 FHI= 0

In this ce2se no correction takes place for OMEGA» and 3
correction af the rosition must be established by manual means
of H.LERECH» F.KREBS LARSEN or M.H.NIELSEN.

10.2.3 DESCRIFTION OF THE VERIFY FROGRAM

The verify rrogram VERIF verifiessy that the zero reading of
the incremental rosition encoders coincides with the arrearence
of the zero rosition indicator rulses from the ortical =zero
~o0int detectors on the four axis,

The incrementzl rosition encoders are counters intedrated in the
CAMAC sterrind motor controller modules (F1082), These counters
counts the sters issued to the sterrind motors.,

Usry for rositiv direction and down for nedativ directions thus
keerind track of the motor rositions at all times.

As the osrtical zero roint detector rulses only exists during =3
travel of 1/100 dedrees it 1is convenient to detect them and
record theire rositiomnss while the 3xis are on the wove. This
ic carried out in the CAMAC zero roint detector module F1304,

The rositions of the zero roint rulses are recorded by cdunters
starting to count motor sters (in rFositiv direction only)s» when
the corresronding zero roint detector rulse srrears.

The motor should be storred before the maximum number of stersy
which is 240 (= 1,20 dedree)s hzs been accumulated., If 1t is
rnot storredsy the counter will staw at the maximum count which is
then interrreted 2s 'overflow® by the VERIF rrodram.

Nows VERIF works as Ffollows? First the current four
rocitions (incremental encoders) are recorded. Then 311 axis
are returned to ~2.40 dedree, The a8xis may or mayw not have
ragsced the zero roint.

Nexty 311 &xis are run 2 dedrees forwardy settingd 3ll rositions
to -0.6 dedrees., This assuresy that am axis having rassed zero
in the first oreratiornm will have reached overflow and therefore
has disabled counting until 3 new zero rosition rulse has heen
received., Then the four zero roint detector counters are
cleared to zero.

Nexts 211 &xis are runm 1,2 desree forwargd leaving them 2t what
ic ewrected ¢to be +0.,6 desree. The zero roint detectors are
then reads a2nd it is checteds that the reading is 120 sters =
0.6 dedree,
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If it is not 0.4 dedrees it is checked whether an overflow has
occured., If there w23s no overflows the incremental encoder
settind is corrected corresronding to the =zero point detector
readind. Thus» small errorsy less than 120 sters deviation, are
automatically correctedrwhen the VERIF Prodram 1s run.

The HURER mechanics does not make it rossible to erosition the
orFrtical zero roint detectors exactly a3t the nonius zero point.
Neither does it make it rossible to mount the ortical zero roint
detectors exactly at the same rpositions after removal.

To make nonius zero coincide with detector zeros VERIF therefore
contains four offsetsy one for each axisr which are the
distances in sters from nonius zero to detector zero.,

Thew arrear in the FORTRAN frrodram as D2TH,» DOMEGA» DCHI and
DFHI» and their values must be changed whenever the detectors
are removed a3nd mounted again.,

10.3 THE FOSNUL FROGRAM

The prodgram FOSNUL runs 21l four axis to the nonius 2zero
rositions. This makes it easy to verify that no sters has been
lost.

POSNUL is mostly used during lineur of the diffractometer after
the zero roint detectors have been removed and mounted =2dain.
To invoke FOSNUL ture

*RUN POSNUL
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10.4 THE SETFOS FROGRAM

The routine is used to set wanted nuabers into the rosition
counters in the four CAMAC wmotor control aodules. These
counters will nerazlly hold the rosition of the four axis but
e.d. after rower has been switched off their contents are lost
and new values sust bhe read in with the SETFOS routine. Ture on
the termsinal

>*RUN SETFPOS
The terminzl will srint
INFUTY FOSITION F1,FZ,P3-FP4;

Now ture the rosition of the four axis. Watch on the disrlay
that the four values tured are set correctly.

10.5 ACKNOWLEDGEMENTS

The DISPLAY»y VEKiIFY» FOSNUL and SETFOS rprodramas have bDeen
written by J.Bundsaard and P.Skaarur.
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CHAPTER 11

THE TEXT CORRECTION PROGRAM TECO

11.1 INTRODUCTION

TECO is a8 suystem rro3ram. TECO ca3n be used on any existing
ASCII file.
TECO uses 2 buffer which contains ur to o.e rage of characters
of wour file, This is auite a larde unit and most normal files
will not fill it., Therefore uYou will Frobably not need to cross
rades. If gouy do cross 3 rade ( see 11,3.1 £.,11-2 )» 2oy can no
longer edit on the rrevious radge without exiting from TECD and
starting over adsain,
The rrodgram is 3t any time rointing at some rosition in the
buffer, At the start the rointer is before the first character,

11.2 CALLING TECC

To edit a files the full command for calling TECO would be
for examele ¢

TEC DEVIFILENM.EXT?VERSION NO,

At exit of TECO 3 new file is created with the same name but a3
hidgher version number.,

Examrle: Following files of tyre RAFIN,DAT are sresent on DKO$
RAFIN,DAT3236
FAFIN.DATS 237
RAFIN,DAT 240

By uysind the command

“TEL RAFIN.DAT

the file FAFIN,DAT3240 is the source. At exit RAFIN.DAT$3241 is
the corrected file. RAFIN.DAT$240 isy in Frincirles unchanded.
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TECO resronds with a *x.

Commands are seraratedr» where necessarys with ¢ ( ESC or ALT on
teshoards knoun as an ALTMORE ).

Two consecutive $’'s cause TECO to act on the command strind.
Note therefore that commands are no londer terminated with <CR>.

Commands can be comrpoundedr» TECO acts on them in the order that
it finds them.

11.3 SIHKPLE TECO COMMANDS
A TECO manual is available at the machine containindg 311 TECO

comma2nds. Horefully thoudhs the followings short descrirtion
will demonstrate all the commsands that you will need.

11.3.1 POINTER MANIPULATION COMMANDS

J
Positions the rointer back at the bedinning of the buffer,
i.e. in front of the first character.,

nC
Moves the rointer across n characters.,
If n is ned., wmoves the pointer backwards along the line,
If n is ros., moves rointer forwards zlongd the line,
If n is not divensy it moves rointer forward one character.
MOTE ! Carriadge return is in fact TWO characters.

CARRIAGE RETURN + LINE FEED.

nL
Moves rointer n lines and rositions at the bedinning of
that line.
I n is nedg, moves back n lines,
If n = 0 moves rointer back to bedinning of current line.
If n is ros. moves forward n lines.

F'

Writes the content of the buffer onto the ocutrut filer then
clears the buffei and reads the next rade of the inrut file
into the buffer., The rointer is left in front of the first
character of the rnew rase.
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11.3.2 TEXT TYPE-OUT COMMANDS

nT
Ture n lines (n ros. oOr nes.). Pointer does not move.
If n is omitted, tyres from rointer to and including next
line feed character,
If n is ned. turpes the n lines esrecedind the current line.
If n = 0y ises, OTy types fram beginning of line ur to the
rointer.,

HT
Tures ocut the entire content of the buffer., If wou have a
big file» this 1is clumsy and midht take a while but for
small files it is useful. The rointer rosition does not
chande.

v
Tures out the current 1line without wmoving the rointer,
Equivalent to OTT. Take care sou know where the rpointer
15

11.3.3 TEXT DELETION COMMANIS

nl
['elete n characters.,
If n is ned, the n characters rreceding rointer are
deleted.
It n is omittedsy the character immediately after the
rointer is deleted.
If n is fFos, the n characters after the rointer are
deleted.

nK
Kill n lines
It n is omittedy the content of the buffer from the rointer
to and including the next <CR> is deleted,
If n is ned. the n 1lires frrecedind the rointer are
deleted.
If n = 0y the content of the buffer from beginning of 1line
ur to the rointer is deleted.,
If n is Fros., the n limes followingd the rfointer are
deleted.,

HK

lleletes the entire contents of the buffer, 1{1.e. for small
filesy deletes everuthing, Useful to clean out the old
file readwy to inrFut 3 new one.
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11.3.

4 INSERTION COMMAND

Ibaloneus

Inzerts the strind ’ balones ’ in front of the rointer.
The rointer does not wove.
If 2 1ine is to be inserted, remember the <CR> at the end.

11.3.5 SEARCH ( AND CHANGE ) COMMANDS

Splabla$

Searches for the next occurence of the strind ‘ blabla ‘ in
the current text buffer.

The rointer is rlaced immediately after the strindg if it is
foundy

If it ic not founds rointer is re-rositioned a3t bedinning
of text buffer.

Subsequentlys the same string can be searched for by Just
sading S,

If the command is rreceded by ny ( e.d, nShesn: Yy it
loaoks for the n’th occurence of the string ’ beans ‘.

Nblabla$

As before» but searches across rades. UDon’t wuge this if
not necessary 3s an un-successful search leaves rointer off
the end of the file and one has to exit and start over
again.,

FSbla¢blus

Rerlaces the next occurence of ’ bla / by ' blu /.,

If it can’t find ’ bla ’ it will dive an error and rointer
is re-rositioned at tor of the rade.

Characters can be deleted from wmid line bw savind» for
examrles FSbullshit$$s and ‘ bullshit ’ is removedr» or more
exactly rerlaced by nothind,

The rointer is left immediatelus after the string.

It the commznd is rreceded by ny the n’th occurerice 1is
chanded.,

FNchalk$cheese$

11.3

EX3s

As =2bove but it will search across rades.
If ‘chalk’ is not founds the rointer is rositioned off the
end of the filer so wou must exit and start adain.,

+6 EXITING FROM TECO

Cloces inrFut filer» moves current buffer into outrut filey
end exits from TECOy returning to the wonitor,
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CTRL-C%s
Uzed to a2bandon 3 TECO. It closes input file and kills
both the outrut file and the content of the buffer.

11.3.7 SOME USEFUL Q-REGISTER COMMANDS

“Uastringss
This inserts ‘' strind ‘ into the text storade area of the
Q-redister ‘a’. A QO-redister <can have any ascii label.,
The character ‘7"’ is the wurarrow found above the ‘467,

P~"Ua/string/$%
This is eauivalent to the above commands but ‘string’ can
contain ESCAFE (or ALTMORE) characters,
Useful to store a comrlex command strind which can then be
executed simrlyy and at will. See below.

nYast
Moves n lines into the Q-redister ’'a’.
If n is ros, the .. lines followind the rointer are stored.
If n is ned, the n lines before the rointer are stored,

xQ
The rrevipous command string is entered into the Q-redister
‘R’ This is useful to recover 3 faulty inrput strind for
examrle, You can then det the strind back - see below.
Note though that the stored strind will contain two
ALTMODES a3t the end and the faulty commands 3t the
bedinnindg.,
Note 3lso that ALTMOBES are riot needed to terminate this
command,

Ga%s
Inserts the content of the Q-redister '@’ into the buffer
irn front of the rointer.

Ma$$

Eecutes the content of the Q-redister ‘a’.,
Used in connection with the @ Ua/strind/ command.

11,3.,8 COMMAND LOOFS

ntcommand cstring>4%3%
Erecutes the commend string n times.,
If n is not divens 1t executes the command string
indefinatelsy until it finds an error,
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11.4

CREATION OF NEW FILES

Teco is c2lled without diving a3 filenanme. When Teco
resronds with 3 X» use the command EW followed by the new
filename and two ESC’S ($%)., This mas look like this?

*TEC

*EW NAME.EXTS$S

The new file NAME.EXT is now oren and sou m3y continue with
normal Teco orerations.,

11.5 EXAMPLE

We have the file LISHKL.DAT

110
130
RUBRISH LINE

13 5

-5 78
7 -7 7
000

We want

D WU | e e

an

N -

ow

t

NS O

o~

w©
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We could do the feollowing (comments in parentheses)

>*TEC LISHKL.DAT

IHTSS {tyre the whole buffer)

110 (tures the file -

120 don‘t do this if it’s a3 big file ! )
RUBRRISH LINE

13 5

-5 7 8

7 -7 72

000

22L TS (move 2 lines and ture)

RUEBBRISH LINE (tuyres new current line)

AKOLTSS {kill this line and tuyre new current line)
13 5 {new current line)

2FS1341 3$0LT$$ (chande 13 to I 3, ture line)

135S (ansuer)

LTSS (nove one line)

-5 7 8 (Bnswer)’

2S7%-C$1I-$0LT$$ (look for 7» back one character
insert '-’y re—-ture the line)

-5 -7 8

XLTSS (move 3 line)

7 =7 7 (new current line)

IKT$S (kill and ture the new current line)
000 (new current line)

2I5 S5 o (insert 5 S 6 <CR>)

$-LTss (finish inrFruty ture inserted line)
95 &

X3FS0814680LT1¢¢% (chande 3rd 0 ta 1465 ture line)

0 0 16

XJ100Tes {listind of file)

110

130

135

-5 -7 8

S 5S 6

0 0 16

XEXSS (exit)

If» on trying to exit fros TECO» you det the messade

* DEVICE FULL ', you have filled ¢the disk on which vou are
writing,

N0 NOT dive anv msore TECO cosmands before havindg msade sose room
on the disk.,

Go ‘> the other terminal a2nd rurde ac wmans files as rossible
excerts of coursey those which wou are currently editing., This
is imrortant as sou m3y have lost vour 1latest version in the
TECO error.,

In this c2se 40 back and TECO the rreviouws version which will be
unchanded.
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DATA TRANSFER

Data m2y be transferred to the Risoe central comruter EB7800 via
38 telerhone 1line. The B7800 CANDE sustem is used to receive

data from the FDP-11, I'ata m3y also be transamitted from E7800
CANDRE to PDF-11.

The FDF-11 rrodram that takes care of the data transfer is
called CANDBE2.T5K and is started from one of the indirect
command files B&6700,.CMD or R6700A.CHMNIy, derendind on whether 1200
baud or 300 baud transmission is wanted.

The connection to B7800 mau be set ur from any of the FIP-11
terminals, When the 1line 1is established the whole rande of
CANIE comm2nds may be executed from the terminal., A manual with
the CANDE landuade is flaced at the srectrometer.

In addition to the CANDE commands five special cosmands are
available.
These are

:TTA S FROM ~“FDF-11 filename:
~-send data from the srecified
FIF-11 file to 3 CAMAC workfile

'L TO ZPDFP-11 filename>
~-send date from 2 CANDE workfile
to the srecified PDP-11 file

HA R}
~erecify slow terminal

‘LA120
~erecify fast terminal

‘HELF
~-1list the srecial commands

To uce theze commands ture 3 ‘!’ on the terminal. The resronse
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on terminal should be

COMMAND ¢

Thereafter ture the rest of the command followed by a3 carreturn,

A data transfer secence is shown in the examrle below.
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Examrle on data transfer to R7800
+*@B6700 # Call start command file
*9
>y SETUF FOR CANDE ON TT72: - 1200 BRAUD
-

»SET /SPEER=TT2:1200:1200

>SET /FDX=TT2¢

*SET /RPA=TT2:

*SET /FDX=TTO?

>»RUN CANDE2

CONNECT MODEM TO RA700/CANDE

Now dial ur CANDE and
establish the line
(use extension no. 4206
for 1200 baud and no.
2121 for 300 baud)

TYPE CR

# When the line is

# established

3 ture carreturn on the
s terminal

$R£7800:128 CANDE 31,2805 YOU ARE TLF/2247(4)
SENTER USERCODE PLEASE
MHNIELSEN FLINT Malke yvourself knouwn

to CANDE

- W

$#ENTER CHARGECODE FLEASE.
150102

+# OGive the charge code
SESSION 0015 135 15307330 05/07/81 3 CANDE has accerted

§ your usercode etc.,

H and 1s now ready,
MAKE FINNO1 DATA s Srecifus a CANDE workfile
JWORKFILE FINNO1: DATA $# Accerted by CANDE
' ¥ Ture ¢
COMMAND LA120 s Srecifu fast terminal

$LINE = 120y FPAGE = 23, BUF = O0s SCREENs CONT.» °\°
¥ Accerted

: ¥ Ture 3

COMMAND :TTA S FROM DL1:C210,2101FINNO1.COLS51

Set us for data transfer

from file FINNOL1.COLj1

on UIC 210,210 on DL1

LB TR 13

$0K

$EEGIN TRANSHMIT
$END-OF-DATA

Data transfer starts
Data transfer comrleted

P 1}
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Wait for that.

More files say be send
and CANDE comssanis
executed

SLIST 1-300,END Urites lines 1-300 and

.
100 3 the nuaber of
209 # the last line
300 s of the transeitted data.
41400 # Nusber of the last line

SLIST 41200-END

41200 # Writes last lines
41300 s of transmitted data
41400
$SAVE # Save transesitted datas
* A new CANDE work ile
# can be srecifiec 3nd
s data transferred
SURITE # Workfile is eprin -d out
# (to be collected :t B7800
# cosrutercenter ur.ier
#¢ heading FLINT)
BYE 3 Exit fros CANDE

S$END SESSION 0096 ET=3:22.7 PT=0.1 10=0.1

SUSER = MHNIELSEN = 150102 15:37:12 05/07/81

CANDE sisns off

Ture CNTR(C) to leave
the FDFP-11 transsission
2rosrams

Reaeaber to sisn off
CANDE. WMe have allreadwv
done that with BYE
Another CHNTR(C) ends
the PDF-11 transsission
Frosran

o*® w W

SIGN OFF 7?72

W
-

CANDE FINISH

- W g W N Wy W

>® <EOF:
> NOW BACK IN NMCR

-y

The transfer rate is 120 characters or, secondr i.e. arrrox 1
block Fr. Y sec., The nuaber of blocks in the file to be
transaitted can be seeny when doingd 3 DIR commandg.

The data tramnsfTer rrodram was written by J.Bunddaard and
JpU.Olsen.
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CHAPTER 13

RESTART AFTER CRASH

A coarlete systes crash is unusual, and will norsally asean

3 harduware fault, If the systea does crashy, rlease infora
M.H.NIELSEN> B.LEBECH or F.KREBS LARSEN.

A bootstrar of the sustem can often be resarded as the ultisate
w3y of dettind out of a2 nasty situation. In this caser fTirstly,
comrare wour Frodblems with soee of the exasrles siven in the
following charter ° TROUBLE-SHOOTING °*. If nothins there helss»
then bootstrar. Be carefulsy howeverr as files can be lost
althoush this would be unusual.

In any caser write down roush details of the sroblems so that we
cans if rossibles take sters to avoid it in the future.,

Most of the following procedure will srobably be unnecessary to
clear gour rarticular rsroblesr but until sou feel that you know

the sustea well enoush to recosnise certain suysrtossr» follow
blindly the instructionsy and wou can’t 50 wrons.

13.1 BEFORE BOOTSTRAFFPING THE COMPUTER,

Ensure that rower is surrlied to the cosruter and to the camac
crate.,

Check that disks are runmning and "READY”,

Check that terminsls are on and "ON-LINE’

Then bootstrar the syctem

13.2 EOOTSTRAPPING
Fress CNTRL ar:d HLT/SS,

Fress CNTRL end ROOT.
Decwriter dives four numbers )
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Ture DL <CR:> at the Pecwriter.

The sustem will now g0 througsh the startur Procedures see below.

13.3 STARTUP PROCEDURE.
You are required to give the time and date in the correct
format,
e,d., 15:45 30-SEP-82 , ( If this dives a suyntax error enter
TIM 15:45 30-SEP-82 after the startuer, )
Then call LSD.
Restart measurement.
Restert anything else vou want runnind.,
X%kX NOTE XXXX
The startur rFrocedure sets the dummy disks as follows!
DL1:=DI1:
DL1:=TR1}
DL1:=NIR1:

Yous must re-assign this if mecessaryy i.e. it you’re
doind something nom-standard like writing data on DLO?
or transferring from DLO?
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CHAFTER 14

TROUBLE-SHOOTING

This chasrter dives 2 series of examrles of common Froblems and
how to get out of thewm

14.1 NO RESFONSE FROM TERMINALS

The comruter is either totalls blockeds or storred.
A storred comruter is recodnised by a srecific 3ddress beins
shown on the kevboard disrlay rather than 3 line of zeroes.
Also the ’ RUN ’ light will sHo0 out,
There is not much that wou can do in this situation excert to
bootstrar the sustem.
Checky obviouslyy that rower is present in 211 necessary rlacess
that the disks are running and ‘° READY 7
that terminals are on and do work -~ ¢try them in local for
examrle - .

When vYou have the sustem back:» check that there is room on the
disks by diving the command

FIP DLOY/FR

to see how ma-y blocks are free on [LOY» for examele.

If there is verwy little room left on DLO? this may be uour
#roblem., .

Purde f .es 35 necessary.

14.2 NO RESFONSE FROM TERMINALS EXCEFT MCR>

If 3 CTRL~-C dives a3 resronses but anu rrodram ca3lled will not
works then the sroblem is Frobably omne of the following ¢

DLOY ie not readuys Since this is the sucstem disk it can’t tell
yoitt, It will give 3 CHECKPOINT WRITE ERROR whern it ic readuy.



-84-

COMMON FROBLEMS AND FOSSIRLE SOLUTIONS FAGE 14-2

You have too mang Jobs runnind at once ¢

Try an ACT /ALL

If it works: abort Jobs which are least necessary and the sustes
should start to clear itself.

If ACT /ALL does not worksy wou will have to remember the state
of the system» 3and abort Jobs that You have called,

Your sustem disk is full ¢

If it rezalls has zero blocks left wou will rrobably have to
bootstrar to be able +to rurde filessy as the suystem blocks
comrletely.,

If it has still one or two blocks lefts wou can abort Jobs to
bring the system back and then rpurde files 3s nhecessary.

14,3 A JOB CALLED WILL NOT RUN

If 2 Job is called and it Just sits there doindg nothings it is
robably too big to dset into the core available.

Check that there are no unnecessars .Jobs runnind by wusind the
command ACT /ALL

Jobe can be a2borted from any terminal.

If you try to run a2 Job which is 2lready running» either the
suystem will dive an error sasingd TASK ACTIVE, or it will dive

the task name the terminal name 3s an extension and run it as
usual.

For examrle » 3 second TECO calledy from TT2: (fast modem)>
will be called TECT2 by the suystem.

It is not advisable to have more than one LSD running at the
same time. In 8nu case NEVER chande rarameters of a3 second LSD.

14.4 ERROR IS GIVEN IMMEDIATELY AFTER A JOB IS CALLED

It 3 Job dives 2 LOAD FAILURE immediatels after <calling ity the
chancee are thet +the disk on which it is kert is either not
mounted or not runnindg, Otherwise there 1is a software or
hardware fault.

The command DEV dives the current situation of a3ll devices
attatched to the sustem.

Mount disks with the command

MOU DL1:/0VR

for examrle, The command

M0 DLt

similarly diemounts a dishk,

A change of disk necessarily means 3 dismount 3nd wmount but
running 3 disk down and ur leaves it mounted and still readasble
by the suystemy 25 long 3¢ it is ' READY 7.,
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If the mescade "TASK NOT IN SYSTEM’ is divens it means that the

task file 1is not installed. Search using the coaaand WHE for
the TSK file and then install it. An examrle !

RUN HKLZIG

Scuctem resronds with ’‘task not in syustewm.

Do

WHE HKLZIG.TSK

Sustem tells wou that this file exists on DL1? in area

£200,2001.

So now install it as follows
INS DL1:C200,2003HKLZIG

The Job should now run.,

If» immediateluy after cz2lling 3 Jodbs the error amessage

OFEN FRAILURE is divens this wmeans that the file which the
rrodram wants to read from is LOCKED, This is caused: normallu,
by 2borting the Program while it was readind from this file.
Unlock the file with the command

OFN RAFIN.DAT for examrle.

The same arrlies for the error messade

‘File was not rrorerly closed’ in TECO,

14.5 ERRORS SPECIFIC TO LSD

Before taking actiony ensure that sou do have 3 dgenuine error,
Remember that LSD is very intolerant to turing mistakes.

Avoid doind ABRO LSD if rossible - it wmay cause you to lose
files,

Unfortunately sometimes there is no choice a3s FCP only works at
srecific times.,

14.5.1 FILE RESTAR,LSD NOT FOUNP ON DISK

You have done an ABORT of LSD and beern unlucky, - the named file
is emrty or has disarreared from the dishk.

Recover a8 version of the offending file by doindy for examrle:
the following

NEL DLO!RESTAR.LSD

{ this mas give an errory is.e, the file was reslly lost and rnot
Just emrtied )y then ture

COF DLOIRESTAR.LSD=DI1!RESTAK.,RAK

This rcories across from 11! -~ the data disk - a version of the
file from the last time that the disk was initielised,

Check that wou have 31l the files vwou need by divind the command
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DIR DLOMX.LSD; %
This should give THREE files onluyy ALL should be version No. 1.

FARA.LSDs 1
RESTAR.LSD 1
BUTEES.LSDs51

Now call LSD,

Refore starting the measurement 9ou aust modify various
rarameters.

For examrle NUM has the value from the bedinnind of the disk,
¥2%X This MUST be chanded or u0ou will overwrite data. %X

Alcso the RST command will not continue the measurement from the
correct rosition.

In any case CHECK ALL vour parameters and watch the first few
reflections after the crash,

14,5.2 LSD IS NOT DOING ANYTHING

This could be one of mang thinds. Try some of these !

Check that the beam 1is oren and ma3ke sure the reactor 1s
running.

Ensure that the terminals are not blocked,
Any character(s) tured without 3 <CR> block(s) the terminal for
311 outrut.

Any .Job which calls the CAMACy disables the CAMAC for a3ll other
Jobs. The CAMAC is not re-enabled until that Job is terminated.
Ensure that sou do not have another LSD or CERTRA running out of
view.

I?f wou are denerating HKL’s» -~emember that limits in H K L which
are a3 long way outside the Theta limits will waste a3 lot of time
in uselecs dgenerating of unmeasurable reflections. Keer wour
HKL limits 3s tight as vou dara around the Theta limits.

I wou want to read from 2 list and have not set MIN and PIN
srorerlys csee arrendix As LSO w3y do some strande thindgs
inciuding giving a3 line of darbadge 2nd then stor,
In this case you will have to abort and trge 2dain.

14,5.,3 CAMAC-MOTORS STOFPED MANUALLY

This mecssade is given when the machine runs into 3 hi3rdware
limit, Ensure therefore that wour software limits are inside
hardware limits,
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CHAFTER 15

RUILDING YOUR OWN PROGRAMS

15.1 USING FORTRAN

The comruter uses FORTRAN-1V. A m2nual 1is available which
contains details of the landuader commands and functions that
are rermitted on this sustes and 3 list of all rossible error
messades with their exrlanations.,

Maker using TECOs your rrodram in 3 file with extension .FTN

Things to note ¢

The terminzal ic stream 5 for both inrut and outrut.

The commands TYFE and ACCEPT can 3ls0 be used for interactave
communication with the terminzl.,

Streams 2.3 and 4 are assidned automaticallyy to files
FOR0OO2.DATsy FORDO3.DATs FORO04.DAT resrectively for both inrut
and outeut, It is not advisable to read and write to the same
file,

Any other streem must be assidned using the coamand

CALL ASSIGN (stream no.ry FILENAME.EXT’)

Followed busy 2t the end of the rrosran

CALL CLOSE (streawm No.)

The device where these files are ¢to be found is DLO? by
default. It carn be re-assidneds either in tne filename above or
in the task builder stade,

When zou are harry with the FORTRAN SOURCE file truw to cowmrile
it.,

15,1.1 THE FORTRAN COMFILER

The comriler ¢ FOR> ) takes the FORTRAN ( FIN ) file and
~roduces an ORJECT ( OBJ ) file and 2 LIST ¢ LST > file.

Call the comriler with FOR <CR>
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FOR:>PROG»FROG=FROG

W1ill sroduce from the latest wversion of PROG.FTNs a file
FROG.0ORJ for the task builder and a file FROG.LST which contains
the rrodram with line numbersy diadnostics and details of all
the variables used, functions called etc. etec.

Equally

FOR>PROG=FRQOG
Produces Just the OBJ file from the FTN file.
This is for confident prodraamers.

FOR> » PROG=FPRDG
F- 2duces Just the LST file from the FTN file.

FOR>DL1:PROG,DL1:PROG=DLO:PROG
Will rroduce both files on DL1: from the FTN file which 1is on
DLO:.

FOR>CTRL-Z
Terminates the comriler a2nd brinds gou back to the monitor.

15.1.2 THE TASK RUILDER

This takes the OBJECT file ( OFJS ) 2nd builds a core imase TASK
( TSK ) file wnich is the runable srodram.

TKR <CR> ( ralls task builder )
TKB>PROG=PROG ( build PROG.TSK from FROG.ORJ )
TKEB>/ ( a3luaus )

ENTER OPTIONS @ ( answer )

TKE>L1BR=FORRES:RO ( 2aluaus >

TKB>ASG=DL1:2:3 ( ortional 1liner see below )
TKB>// { start task builder execution )
: comes back with ( > ) when finished

I1f this is successfuls wou will have a2 file FPROG.TSK which is
ready to be installed and run.

If vou have more than one unit from which to build the task» the
second line could have teens for examrlc
TKB-FPROG=FROGsSUB1,SUR2,DL 1 :SUE3

The line

ASG=DL1:2:3

Acsigrc streams 2 2nd 3 to DL1?

1f you do mot dive the liney streams 2 3and 3 will default to
DKO:
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15.1.3 INSTALLING THE TASK

Retzils of the task should be recorded in core for the RUN
command.

This is done with the cossandy for exasrle

INS FROG

or

INS DL1:0200,2001T70TOD

The coessand
RUN TOTO
will then execute the task TOTO.TSK on RL1:C200,2001

If sou build a8 new TOTO0.TSKy wou must do

REM TOTO and
INS TOTO
which will record detzils of the new TOT0,.TSK -- otherwise the

rrevious TOTO.TSK will be executed.

A bootstrar removes 3ll1 Jnbs installed since +the rrevious
bootstrar so uou will have to re-install them.

15.2 USING BASIC

The BASIC available on the sucstem is a fairly crude version and
is not recommended for execution of prodramss.

It does however» have the advantade that it can be wused to do
simrley on-liney calculations.

RUN BASIC
RSX BRASIC (answer)
READY (answer - readuy for comsand)
RUN DIKO 3 XXX (executes rrodram XXX,BAS on DKO:)
FEADY (answer - ready for command)
LET A = 550
LET B = 3.8
LET L = SOR(A/B)
FRINT C
12,.03066 (dives C)
STOF (end srodram)
READY ({answer - ready for comsmand)

CTRL-Z (styrs BAGIC and returns to monitor)
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AFPENDIX A

SUB SECTIONS OF LSD

This is a fairly detailed descrirtion of the various
sections of LSD. A auch more detailed manual is available at
the machine ( in french )y buts with lucks sou will never need
it.

INDEXy see ».A-18
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CaANd

SECTION CAM

The section CAM is used for 3ll simsrle CANMAC functions. It
is used for such commands 23si: read encoderss rosition
shaftss do 3auisitions: do siaple scans.

It is called from the ‘%’ (first level) bu turina CANM.

The systems will then enswer with a ‘C’.

A.1.1 READPING AND POSITIONING SHAFTS

PTH

FOM

FCH

FPH

FPP

A1

SOM

To read a shaftr e.4.FPHl» do PPH <CR>

To rosition a shafty e.s. FPHI to 99s do PPHI90 <CR>

Fosition (of) 2Theta (i.e. detector ).

Fosition (of) Omedsa.

Position (of) Chi.

Position (of) Phi.,

Position (of) all four angles (2Thetar Omedgay Chir» FPhi)
( es PPPISO0 30 0 -30 )

2 SIMFPLE SCANS
Here the format is alwaus of the form
SOM:I19 21 .05 30000 O 1 <CR>

i.e, scan from 19 to 21 with ster ,03» counting 30000 on
wonitor (= 0 3 or 1 = tise s 2 = detector).
The final 1 says write scan details as data on disk.

(0=don’t)

If wou then sas SOMW adainy it will wake the same scan
assins excert that it takes the scan details from SPS in
FAFR .

This is useful if wou wani to do the sazae scan many tiwmes,

Scan omeda.,
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STH

STV

CAN

Scan 2Theta» dive real 2Theta values.

Scan Oneda-2Thetar sive Theta values.

Scan Chi.

Scan Phi.

A.1.3 NISCELLANEOUS

ACa

END

ACB:300 1 saws counts a3t this roint,

{0O=monitors

NOTE.

This ftinishes the section CAM and suts wou

level

1=tiser 2=detector)

PAGE A-3

for 3 secs .

time is a2lways given in hundredths of a second.

(‘%’).,

back to first
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FAR

A.2 SECTION PAR

Turing FAR <CR>> when wou have the star of the first levels gets
wou into the section PAR. The terainal will resrond after each
comaand with a2 F.

This section contains all the raraseters for the running of LSD.

To read a drour of raraseterss e.9. MRE - Your resolution
curver Tuyre MRE <CR> and the set of raraseters will be
outrutted.

To changer» for examrle the fifth rarameter to 25y ture
MRE:= = = = 2% <CR>

To det back to the first level of LSDs Ture END<CR> and the
terainal will resrond with a %.

NOTE

The section PAR uses and urdates the files FPARA. _SD»
BUTEES.LSD» RESTAR.LSD. In the case of serious
comruter crashesy these files can be lost. For this
eventualityr the files are writtensy as a2 backury on

the data disc at the tise of initialisation. It vou
find vourself without any of the files - LSD will make
it auite rlain what is wrondg - ywou aust dor for
exanrle -

DEL SY:RESTAR.LSD
COF SYIRESTAR.LSD=DI1:RESTAR.BAK

This then cories back the file to where LSRR can use
it. Reseaber that the file will need modification as
it is from the tise of the srevious disk change. If
you are luckyy it will only be NUM that needs
chandingd.
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FAR
A.2.1 PARAMETER LIST

MCO

MUT

WAV

LAT

MUR

MRE

ZER

Coaments

To change tuyre MCOIKCR>» then enter new text.

Name of exrperimentalist and local contact.,

Two times six characters for these two names. e.d,
ALIBONLEHNAN

To chande ture MUTI!KCR>» then enter new text.

Navelensth

Lattice constants. ( Real cell ).

Needed for IND command for examprle.

Drientation matrixs Busind and Levy convention.

When changingd, 3lwaws ensure that it has been entered
correctly,

Resolution curve
Used when IDELTA in SPS is set to 1,

Number of roints - MAX = 5

Followed by the arsgles - THETA,

Followed by the resrective values of
total scan width in Theta.

Machine zero offsets

Do not change without consulting M.H.Nielsen» B.Lebech or
F.Krebs Larsen.

I? ZER is changed then the disrlav shows the wrong ansles
until the rrodram DISPLA has been storrped (use ABO DISPLA)
and restarted (use RUN DISFLA).

In the order ! 2THETAs OMEBAs CHI» PHI,
Note- Crustal ansle = Encoder angle - 180,00 + Offset
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RUT

MIN

NUM

MEX

SFS

FAR

Machine software limits

Do not chande without consultindg M.H.Nielsen» R.lebech or
F.Krebs Larsen.

The software limits must 3lwayus be inside the hardware
linits.,

Values diven are observed values minus values found in ZER.

H K L Generation rules

1Z162A : 0 = H K L Given in file ( see also FIN).
1 =H KL Generated internally buy LSD.
2 =H KL 2THETA OMEGA CHI PHI Given in file.
NOTE: For IZIGZA = 1 set IE = 5 in PIN.
THGEN

)
IKGEN ) ¢ Relative srevds of variation. 1=Fastests 3=Slowest
ILGEN ) IHGEN + IKGEN + ILGEN = 6 ==>ILGEN NOT GIVEN

( SUFPERFLUOQUS ).

Then t Ned H Limity Pos H Limit, Ned K Limit,
Pos K Limity Neg L Limit, Pos L Limit,
Don’t gdive wider limits than necessary.
Generation can waste 3 lot of time.
Then $ Three Nos. for elimination of H<K<L for examrle.

Normally 0 O 0. Rareluy used.,

Number of previous reflection measured by LSD,

Do rnot chandge unless absoluteluy necessary !! ( but must be
chanded if RESTAR.LSD is 1lost and an o0ld version is
recovered, )

Extinction rules

Nine numbers» see arrendix B.

Scen details (see 3lso SCA r.A-7)

CONS t Preselected No, of counts for each roint on $--
JCODE $ O=Monitors 1=Timer 2=Detector.
IDELTA | Fixed scan width ? 0=Yessy di1ven below.
1=Nps Calculated in MRE,
DELTAV ! Scan width if IDELTA = 0.
( If IDELTA=1, This is the scan width calculated by MRE )
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FAR

St1
Limits on theta ( not 2-theta ) for scans.,

Used if wou want to collect data in shells, Must be
inside the hardware limitsy including scan width.

sCaA
Scan details (see also SPS ».A-7)
LCODRE ¢ Usually either 2 = Omedga-scan orv
S = Omeda-X Theta scan.
NK ¢ Number of rpoints fitted in scan width.,
IX t For courling factory- 0=6Giveny 1=Calculated.
X t I? IX=0, this is fixed courling value.
( If IX=1 3 courlind curve is diven (5 Points))
THETAX ¢ The five ansdles.
xX t And the five corresponding values.,
MBG
Serarate sters in backsground.
Use only when gou want e.g. long sters outside reak to
ensure detting down to backsrounds or short sters teo
avoid running into next reak.
No. of points on each side.
Ster lendgth between roints,
Monitor count ( Usually same a5 in SPS ),
NTE

Test reflections.,

Number of test reflections.

Freauencys of test reflecctions,

Start with test refls after MES ? 1=Yess» O0=No.,
Followed bu H K Ls for ur to four test reflections.

WARNING: The test reflection is measured for rpreset
Monitor.
Preset Monitor is siven in CHA 335.
To chande Monitor e.d, to 10000 ture
CHA? 335 1 10000 <CR>
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CRY

PIN

CEU

CED

FAR

Faraseters for when wou’re using 3 cruostat.

ICRYO
IANAL
ISN

VoL

CIMINI

InFput

IE

IRESTA

0/1 For without/with cryostat.
0/1 For without/with analuser. (usuzallus 0),
To position PHI.
-1 Always arrives turning nedgative.

0 Takes shoriest route betueen roints.

1 Always arrives turning positive.

2 Does not g0 throudgh 180 Ded. (Oblidatorus if

vou’re usind a cruostat ).

0/1 For don’t read/read thermocourle voltade
at end of each scan., For this to works the switches
in the section MESURES should read Al, Bl, C1.
¢ Min CHI value., Serarate test to that in BUT.
Normally set to more nes. value than that of BUT.

i N ee o0 oo

oo

of HK Ls for NMES, ( see also MIN )

Mode of entry

1 For when you are generating HKL’s.,

2 Via a file called FORO02.DAT.

3 Via & file called FOROO3,DAT,

4 Via 3 file called FOROOA.DAT,

S Direct by keydboards finish with CTRL-Z.

0/1 For non-authorisation/authorisation of restart.

H | B T2 | T

Constents for centering routines.,

ITYPE
ICYCE
ISCCE
NFTS

¢t 0/1 For centering by Peaks/Half-shutters,

t Number of cucles., (Unlimited but usuzlly 2 or 3).
t 0/1 For No/Yes to Omedga scan at end of centering.
¢ Number of roints for centering scans.

Parameters for centering routines.

GRANDD
FETITD
COURS

! Distance between samrle and detector.
i Detector asrerture in cm., (Make it 30% larder)
t Three angles in Theta,

Followed by their resrective scan widths,

( This is for centering of Omesga only - not for MES, )
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FAR
CET
Parameters for centering routines.
RATI0O ¢ ed 0.3 ->Max is in center of half heishts,
CPERL ¢ eg 0.1 for 10X difference in half-shutter readinss.
AMEIL ¢ Scan width AMEIL % COURB at second scan atteart.
COUNMIN : Minisua counts for a3 reak.
TENMAX ¢ Maximum counting time for a roint.
COUNCOR : Normal countind tise for a roint.
FARTTH ¢ Max error between cucles on 2Theta., )
FARTD ! Max error between cucles on Omeda. ) Conversence
FARTC : Max error between cucles on Chi . ) Criteria.
MOU
Scan outrut details.
ISOR ! Outrut format for counts.
= 0 No output of counts at teleture.
= 1 Qutpruts 10 counts rer line.
= 2 Outrputs andle and count line bw line.
= 3 As 2y Plus 3 star to rerresent rrofile.
Lodaritmic scale
NOTE: MOU = 3 can not be used for
’ simple scans (see A.1.2y P.A-2)
IVISU ¢ 0/1 For don’t disrlay/disrlay scan on screen.
(MAKE SURE SCREEN IS CLEAR OR ELSE THE SYSTEM BLOCKS )
IF2 Rarely used.
MIL
Current H K L being measured
Rarely useds HKLs for restart are stored elsewhere.
MFA
Miscellaneous rarameters for scans.,
IPARA ¢ 0/1 For bisecting/rarallel deometry.
IBLIND ! In cases where a reflection is outside limits,-
= 1 Go to next one.,
= 4 Toes -H -K -L,
= 6 Goes to 180 - Chi » 180 + Phi.
Do not use IBLIND = 6 Withouti consulting one of us exrerts,
NORM t Monitor count to which FSQ, is scaled.
CONSM 3 (7tnh rarameter) Moritor count for a3 fast scan

to check whether 3 reflection is observed in
OFPT2 and OFT3s (see r.A-10)
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FAR
SKNM1  (8th rarameter) Limit for observed reflections

in OPT2. We measure four roints in the reak.

The first point (C1) at the dbesinning of the scan»
the second (C2) at 3/8 of the scans (C3) at S/8
of the scan and (C4) at the end of the scan.

It sisms (I)/] = SART(C14C24C34CA)/(C24C3-C1-CH)
is dreatsr than SKNM1ly then the reflection is
skirred.

Turical SKNM1 is around 0.75.



-101-
SUR SECTIONS OF LSP PAGE A-11
FAR —-—- CHA
A.2.2 THE COMMAND CHA 1IN PAR.

Some raraseters which are chansed rarely are only
accessible using the command CHA. There follows a short
list of the ones that wou are wmost likely +to come up
against.,

To read a2 value» es Paramneter No. 3625 Do-

CHA 362 1

To change raranmeter 362 to 5000y do-

CHAI362 1 5000

The terminal will confira by tellin =33 which saraseter
you have chanded and to what.

FParameter 53
Character used to disrlas roints on screen.

0 Character is "+’
Character is ‘+/,
2 Character is ‘%’,

nnn
[

Parameter 79
Landuase of errorss french
english

german,

|2 S
W HM

Paraseter 85
Sters rounded off to nearest hundreth in scans.
O = Yes ( ed sters of .020 )
1 = No ( es sters of ,0233 )
Normally we use 1, it saves time.

Parameter 362
Scale of disrlas on screen, Y direction

Paramseter 335

Freset value for Monitor for test reflections
To change Monitor ex. to 10000, ture
CHA: 335 1 10000 <CR:>

A.3 SECTION CAL

CAL is for calculating andles.,

CALO HK L
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CALO

CALA

CALS

CALS

A.4

HKLO

CENO

CEN2

CENA4

CENS

CAL

Calculates from NUER and WAV the andgles for H K L.

H K L PSI
As abover but with a the PSI andle srecified. Will no
longer be bisectind.

Calculates H K Ls 35 in MES. Will ziszag according to MIN
and SLI. Stor it with PCP = 3 when wou have seen enoush.

Calculates H K Ls Trom 2 fTile FOROOX.DPAT Where X is diven
in PIN.

H K L PSININ PSINAX PSIPAS

Calculates andles for HKL with PSI varuing from PSIMIN to
PSIMAX in sters of PSIPAS.

Useful to do before a2 Rennirier scan» see RENOy to see what
is 3llowed by machine limit:..

SECTION HKLO

H KL (PSI)
Calculates andles and rPuts machine there» if it can,

CENTERING ROUTINES.

H KL
Calculates ansles from MUB and centers from that roint.,

H KL 2Theta Omeda Chi Phi
Centers from these angles., H K L has no isrortance here
but should still be siven.

H KL
Reads current machine andles and centers from this roint.,
H KL has no imrortance heres but should still be siven.

Centers from H K Ls diven in FOROOX.DAT where X is dgiven in
PIN,
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CEN

A.6 COMMANDS INV AND IND1

INDL HK L

Calculates D-spacing and Theta ansle for H K L from UAV and
LAT only. Useful when searching for reflections.

INV 2Theta Omesa Chi FPhi
Inverse of CALO» using MUB and WAV, it sives you the H K L
corresronding to these ansles. (assumes bisecting)
Useful when truing to index crustal faces for exasrle.

A.7 CONMAND XBU

The command XBU causes LSD to accert its comsmands via a2

buffer. The file wused as the buffer is called COMAND.LIS on
pLO:.
Therefore ify using TECO» you Put in the file the series of
coamand that wou want executed and then ture XBU in LSDy these
coma3ands will be executed as if wou were entering thea on the
terminal. At the end of the file 3 nessase is dgivens and the
inFut stream is dgiven back to the teleture.

Examrle
The file COMAND.LIS might contain

PAR

PINI2

MCO:

FIRST DATA SET - STRONG REFLNS
8PS:20000

MBGi= = 20000

END

MES

FAF

FIN:3

HCO3

CECOND DATA SET - WEAK REFLNS
SPS8:100000

MBGI= = 100000

END

MES
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HEASURENENT ROUTINES

A.8

BES

RST

MEASURENENT ROUTINES

When wou are harry with sour orientation satrixes and have
setlt such things as scan widths, detector arertures> etc.

etc. wou will normally start the aeseasureaent using the
coamand NKES.

Before starting» LSP checks whether the beas is yen or
not. If noty it dgives wou a messase. The check can de
overuritten (if the reactor is joun) with a Q.

The first thing LSP will do is to see it it should start
with the test roflections -~ thereby initialising their
values for subseauent checking., Once it has finished this,
it will look at IZIGZA in MIN to see wvhether it should
senerate refns or read froa 3 list.

It will then seasure HKLs assuaing they are inside softuare
limits and also srecified Theta lisits. When it has
finished the seriesy it will come back with the '%° of the
first level.

If You want to interrurt ity wou should use PCP -see next
section- and then restart - see RST.

This cossand automatically causes seasuresent of the last
HKL starteds then the aseasuresent carcies on froa that
foint.

I1f sou are measuring from 3 listy wou aust exit froa LSD
2nd then re—enter before doing RST.

The HKL being seasured is reseabered by recording the inrut
file srointer srosition. This is written in the file
RESTAR.LSD so if wou touch weur inrut filer e.s, cory ity
TECO it etc. RST will no longer work. Eeuallus if wou
have lost wour file RESTAR.LSD and bDrins bdack an old
versiorny RST will not work,

In 2nw caser you should watch the first reflections after a
RST to check that 3ll is well.

I? RST will not works wou must stor LSDy TECO out the HKL'Ss
that »wou have already measured and do a MES to start at the
tor of the new list.

If vou are generatings wvour current rosition is remsesbered
by recordindgs in the file RESTAR.LSDy the current HKL and
the directions in which Hs Ky L are ziszadging., These Nos.
can det scrambledy althoush this is rarer watch the first
reflections after a2 RST to chectk that all is well.

Yoy can restart from 2 specific HKL (if wou are senerating)
by turindg ¢! FKST H K L a2nd then the directions in which WKL
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BEASURENENT ROUTINES

oFrT12

RENO

FS1

asc

are zidzad94ind. e.d9., -~--

RSY 10 -4 12 -1 1 1}
( H vas g0oins nesatives K and L ros.)

or OPT3

There is 3 facility vhere vou can euvickly scan a reak using
(OFT3) or (OPT2) roints to see if it is worth seasuring.
Obviously this will save enoracus amounts of tise if wmost
of sour reflections are weak.

See NPAy F.A-9 for details.

H K L PSININ PSINAX PSIPAS

This enables vou to do Renninger scans» i.e. turnins
around the scatterins vector. You srecifuy froa FPSININ to
FSIMNAX uith the desired ster in PSI.

The machine then measures if it can. Reaeaber the msachine
does out of bisecting unless CHI is exactlu 9C des.

REN does a3 coarlete ster—-scan for each srecified value of
FS1sy so the same raraneters for NES are needed for REN.

Does senuine Renninger scans» i.e. aeasures only one roint
at each value of PSI. Useful to check sultirle scatterins,

This command enables wou to do B-scansy any scan along
srecified straisht line in recirrocal srace,

You give ain and sax HKL values and the WNo. of roints.
The machine is rpositioned at the sinisum HKL and 3 count is
snade., HKL is then increasented according to the nuadber of
sters asked for and the sin and max values.

It does No. of roints,

Called with ! QSC POINTS HNIN HNAX KMNIN KNAX LMIN LNAX
Examrle ¢ @SC 10 .8 1.3 .8 1.3 0 O

Measures the followind secuencer» one roint at each HKL ¢

0.8 0.8 0
0.85 0.85 ©
9.9 0.9 0
0,925 0.95 0O
1.0 1.0 0
1.05 1.05 O
1.1 1.1 ]
1,45 1,i5 O
1.2 1.2 0
1.25 1.25 0
1.3 1.3 ]

Eewaresr since wou are doind only one roint at each HKLy
your UB wmatrix wsust be 9004 enoush to ensure accurate
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MEASURENENT ROUTINES

defining of sour rosition in recirrocal srace.
Your saarle and slits should both be saazll.
The monitor count is taken fros SPS in PAR.
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FCP

FCP and VIS

FCF (INTERRUFTION OF LSD?

This is an external rrodram which rermits 4ou to interurt a
measurement.

IT MUST BE USED ONLY WHEN THE MACHINE IS COUNTING as it
acts at the end of an aauisition.

( It also works durind a3 series of andle calculations
{ cal ) so is used to stor CAL4 for examrle ). Turing PCF
runs a3 rrodram that demands a3 number from ¢ thro’ 4.

PCP does nothindgy i.e. PCP is not executed.

LSD does into a rpause. It can then be restarted from that
roint by turind RES LSD. LSD can not be accessed in the
meantime,

The HKL beind measured is immediately storredy and the next
is started.,

LSD returns to the ‘X’
LSD returns to the %X’y and terminates XBU command eprorerly.

As 3l.eady stated PCP acts at the end of a3 counting roint.
Therefore if LSD continues countinds trw adasin.
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INDEX

RENO L] . . .
RST * * * + *
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APFENDIX R

RULES LIMITING POSSIBRLE REFLCCTIONS

Bel HK L
0 ¢ No conditions
1 $ H+4K+L =2n
2 2 Hy Ky L 21) even or 311 odd
I P -H+ K +L =1In
4 ' H=K 4+ L =3n
S T H ¢+ K = 2n
6 ¢t K+ L = 2n
7 T H+L = 2n
8t HETK+L = 6n
2 ¢ Hy Ky L 811 even
10 ¢ Hy Ky L 311 oddg
11 ¢ IPf H - K = 3Iny then L = én
B:.2 HK O
0 : No conditions
1 ¢ H = 2n
2 %2 K = 2n
3¢ HttK=2n
4 ¢t H 4+ K = 4n
B,3 0K L
0 ¢ No conditions
1 ¢ K = 2n
23 K+ L = 2n
I ¢ K+ L = 3In
4 : K + L = 4n
S!IL = 2n



RULES LIMITING POSSIBLE REFLECTIONS

B.4 HOL

WO

s e o0 g0 o0

ot - O N -O
*e 9

[S R~

P~ SR ]

e oo oo *e oo @

*e 96 e o *O

No conditions

L= 2n

H=2n

L+ H= 2n
L+ H= 4n

No conditions
L= 2n

H=2n

2H + L = An

No conditions
L= 2n

No conditions
K =2n
K = 4n

No conditions
H=2n
H = 4n

No conditions

L= 2n
L =In
L = 4n
L = én
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FAGE BR-2
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APPENDIX C

NEUTRON SCATTERING AMPLITURES

Coherent neutron scattering amrlitudes in units of 10 E-12 cm.
Comrlex amrlitudes corresrond to Lambda = 1A

G.E.Bacon

Element Isotore b Element Isotore b
H 1H -0.374 Cl 0.96
2 H 0,667 35 C1 1.18
I H 0.47 37 C1 0.26
4 H 0030 AT 0020
He 4 He 0,30 36 Ar 2.43
Li -0,214 K 0,37
6 Li 0.,184+0,025i 3?2 K 0.37
7 Li -0,233 Csa 0.47
Be 0,774 40 Ca 0,49
B 0,5440,0211i 44 Ca 0.18
i0 B 0.1440.111i Sc 45 Sc¢ 1.18
11 B 0,60 Ti -0.34
C 12 C 0,665 46 Ti 0.48
13 C 0,60 47 Ti 0.33
N 14 N 0.94 48 Ti -0.58
15 N 0.69 49 Ti -0,08
) 16 0 0,580 50 Ti 0.,5%
17 0 0,578 vV 51 V ~-0.,038
18 0 0,600 Cr 0.352
F 19 F 0.56 52 Cr 0,490
Ne 0.46 Mn S3 Mn -0.,37
Ne 23 Ne D36 Fe 0,99
Ms 0,92 4 Fe 0.42
24 Mg 0,39 56 Fe 1,01
25 Ms 0,36 S7 Fe 0,23
26 Ms 0,49 Co 59 Co 0.28
Al 27 Al 0,35 Ni 1.03
Si 0.42 S50 Ni 1.44
F 0,51 60 Ni 0,28
] 0,28 61 Ni 0,76

62 Ni -0.,87
64 Ni ~0,04
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Element Isotore b Element Isotore b
Cu 0.76 Ce 0.48
63 Cu 0.67 140 Ce 0.47
63 Cu 1.11 142 Ce 0.45
in 0.57 Pr 141 Pr 0.44
64 In 0.53 Nd 0.77
66 In 0.463 142 Nd 0.77
68 In 0.467 144 Ng 0.28
Ga 0.72 146 Nd 0.87
Ge 0.82 Pe
As 0.64 Se
Se 0.80 149 S -1.944.5i
Br 0.68 152 Sa -0.35
Kr 0.74 154 Sa 0.%96
Rb 0.71 Eu 0.48
35 Rb 0.83 Gd 1.3
Y 59 Y 0.76 180 Gd 0.91
Zr 0.71 Tb 159 Tb 0.76
Nb 0.71 Dy 1.69
Mo 0.49 160 Dy 0.67
Tc 0.48 161 Dy 1 3
Ru 0,73 162 Dy -0.14
Rh 0.58 163 Dy 0,50
Ad 0,60 Ho 165 Ho 0,85
107 Ad 0.83 Er 0.79
109 As 0.43 Te 0.72
Cd 0,3740.16i Yb 1.26
113 C4 -1.5+41.2i Lu 0,73
In 0,39 Hf 0.78
Sn 0.62 Ta 0.70
117 Sn 0,64 182 W 0,83
118 Sn 0.58 183 W 0,43
119 Sn 0.460 184 ¥ 0.76
120 Sn 0,64 186 W -0.,12
122 Sn 0,53 Re 0.92
124 8pn 0.59 0s 1.07
Sb 0,56 188 0Os 0.78
Te 0,58 189 Os 1,10
120 Te 0,52 190 Os 1.14
123 Ve 0,57 192 0Os 1,19
124 Te 0,55 Ir 1.06
125 Te 0,56 Ft 0,95
1 127 1 0.53 Au 0.76
Xe 0,48 Hs 1,27
Cs 0,59 T1 0,89
Ba 0,52 Fb 0,94

La 0,83 Bi 0.86
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Elenent Isotore b Element Isotore b
Fo ] 0.85
At 235 U 0.98
Rn 23g L 0.85
Fr Nr 1.05
Ra Fu 0.75
Ac 240 Pu 0.35
Th 232 Th 1,03 242 Pu 0.81
Fa 1.30 An 243 Am 0.76
Ca 244 Ca 0.7

The values of b siven above have been derived by a variety of
sethods and in somse cases their precise accuracy is uncertain,
It is rointed out that for nuclei dgiving resonance scattering,
and not serels for acknowledsed comrlex scatterers like Cdy b is
not wholly inderendent of wavelength. The values of b should,
therefores be used with discretion when lasbda is not close to
1A.

Published by the Neutron Diffraction Newsletter:
W.B.Yelonsy Editor.
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AFPENDIX I

SYSTEM COMMANDS AND FROGRAMS

This arpendis is aimed at divindg you 3 reminder of 3ll the
suystem commands and rProdrams that vou wma2s need during ygour
experiment, It 3lso tells wou where to find the more detziled
descrirtion of the command in the manuzl.

D.1 COMMANDS FOR THE SYSTEM.

RUN XXX
Executes the rrodgram XXX,
It looks for 2 Tile XXX.TSK which is the tack image file of
the prodram, It nmust be installed but this has rnormzlly
teer: done for 4wou.

INS XXX
Installs the Frrogram XXX, Escsentizally, this command
records details of the tasky it’s location etcr in coresr so
that the RUN command can te executed.
Most tasks will 3lready be instzlled but if wou build vour
own rrodramy vouw must do this before executing it.
See charter 17 for more detzils,

REM XXX
Not 2 command that gou will normallys use,
This removes the task XXX from the task tables.
See charter 17 for more details.

ABD XXX
This aborts the task (rrodram) XXX
It will work from any terminal.,
Avoid doingd ABO LSh and ABO ADVENT, wou will destrovw files.
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ACT /ALL
Shows all rrodrams running at the mosent. Examrle
+ LDR,
++ + MCR
[ N .SYS
F11ACP
*e OLSD
T11vio
«s o TEC
Showing LSDy T11V10 and TECO are runnind. The first four
tasks are system Prosrams.

ASN DL1:=TR1:/GBL
Assigns the dummy device TR1 to the disk DL1?
See section 2.3.1

ASN /GBL
Gives the current status of dummy disk assidnments.
See section 2.3.1

MOU DL1:/0VR
Hounts DL1: ready to be read by the sustea.
This does nothindg to the disk.

DMO DL1¢
Dismounts the disk DL1¢
DEV
Tells wou the status of all devices attatched to the
sustem.
i,e, whether they are loadedr mounted etc.,
TIM
Gives comruters time and date.
To charnde dive the followind command and follow strictly
the format.,
TIM 10:S6 19-0CT-79
HEL
Command to lod onto the sustem.
See section 2.4.
BYE

The command to lod~-off the sustem.
See section 2.4

D.2 PROGRAMS ON THE SYSTEM.

LsSD

The main rrogram for driving the diffractometers doing the
measurement etes etc.,
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It uses the files PARA.LSDy RESTAR.LSD and BUTEES.LSD.

It will read HKL’s fros FOR002.DAT, FOROO3.DAT, FOROO4.DAT.
Other files it say use are COMAND.LIS, FOROL12.BAT.

See charter 4 and arrendix A.

RAFIN
The rrosram to refine the orientation matrixy cell
constants» wvavelensth and/or sachine zeroes from srecific
reflection rositions.
See charter J.

INDEX
This is a rrosram to index reflections according to their
rosition in recirrocal srace.
It reads froa INDEX.DAT and will create RAFIN.DAT for
RAFIN.
See charter 5.

HKLGEN
This is the srosras to denerate 3 1list of HKL’s froa
orvientation satrix.
See charter 6

COLLSN

Data reduction rrosraes.
See charter 8.

LISCAR
Gives the content of the data disk DL1?
See charter 7.

DATFIR
Gives detailed inforsation about what is stored on disk for
38 srecific reflection number, .

See charter 7.,

2B6700
Prosram to transfer data to BR7800y see chaster 12,

CENAUT
This is a commznd string connecting 2 series of rprodrams to
helr vou to center and refine the orientation of wour
crustal, The prograes 3re |
DEFHKLs which writes t~- DEFHKL.DAT.,
CREHKLs which writes to CREHKL.DAT»
CENTRA» which reads from LISHKL.DAT,
and writes to CENTRA.DAT and RAFCEN.DAT.
RAFOTOs which reads from 2l) the filec created zbove.
See charter 10,
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PARANE
Prosras to sive sou details of wour raraaeters in FAR.
Gives uwou exact details of 3ll1 wour raraseters.
See charter 4.6

TECO
The swustes rouline used to edit and correct any file.
See charter 11.

Ew
To create 3 new Tile tyre
>TEC

SEU NANE.EXTSS
p |
see charter 11.4» r.11-6

The rrosras used to interrurt LSD.

Should alwaws be used rather than ABO LSDP as this causes
lost files.

See section A.Y9.

KCO
The rrosras used to stor COLLSN when it is running in
autoaatic so that one doesn’t lose data files.
See charter 8.

NOTE

The prosrams: LSD» TECy PLP and KCO
are activated by name only.

The rrosraas: RAFIN, INDEX, HKLGEN, COLLSN,
LISCAR, DATFIR, @B5700, CENAUT and
PARANE
are activated by RUN fo)lowed by the name.



Rise National Laboratory

Rise- M - [2344

2344

Risg-M -

Title and author(s)

Write-up for the diffractometer D1 at Risg

Edited by J. Bundgaard, F. Krebs Larsen,
B. Lebech, M.H. Nielsen and P. Skaarup

Date May 1982

jDepartment or group

Group's own registration
number (s)

120 pages + 0 tables + 5 illustratjons

Abstract

sed to control the 4-circle neutron diffracto-

eter D1/TASII at DR3, Risg. The mechanical part
of the diffractometer consists of a monochromator
part which allows an easy change of incident
neutron wavelength and a four-circle HUBER
goniostate consisting of an Euler cradle (HUBER
512) and two horizontal goniometers (HUBER 440
and HUBER 430). The goniostate is compvrter con-
trolled by a PDP-11/34 interfaced via CAMAC
jmodules. The PDP-11/34 computer has a 128 k byte
memory, two hard magnetic disc stations, a fast
DEC-writer terminal and a screen terminal. The
diffractometer can be operated remotely via modem

I:anual for the crystallographic program system
u

such as the University of Arhus and ILL, Grenoble
Minor parts of the software used to control the
diffractometer were developed at Risg while the
major parts of the control and data reduction
software were a generous gift to Risg from
College 5, the diffraction group, at the Institut
Laue-.angevin, Grenoble, France.

Availadsle on request from Risg Library, Risg National
Laboratory (Risg Bibliotek), Forsegsanlag Risg¢),
DK-4000 Roskilde, Demmerk i

Telephone: (03) 37 12 12, ext. 2262, Telex: 43116

and telephone line connections from remote statiops

JCopies to
Library (2)
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