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1.

Introduction

LA Photon Factory, National Laboratory for High Energy Physics, KEK
' The Photon Factory (PF) consists of a 2.5GeV electron/positron linear accelerator, a 2,5GeV storage
ring as a dedicated synchrotron light source, and beamlines and experimental stations to serve users
with synchrotron radiation (SR) for research.
" The 2.5GeV linear accelerator, housed In a 450m long enclosure, Is used as an Injector for both the PF
ring and the accumulating ring (AR). It Is currently capable of injecting positrons or electrons. The AR
has been partly used as high energy synchrotron radiation source from Its bending magnet and partly
augmented with a new Insertion device to produce elllptlcally polarized radiation. It has been
operated for synchrotron radiation users at an energy from 5.8 to 6.5GeV.
" With the electron beam In the storage ring for synchrotron radiation research, the instability of the
beam Is more or less Inevitable arising from ion or charged dust trapped by the beam. Therefore.
positrons are used instead of electrons in the PF ring in order to completely overcome this difficulty.
" The Wlggler produces vertically polarized radiation in the range of photon energy with a magnetic
field in the horizontal direction. The new wiggler consists of five pairs of superconducting magnets with
iron poles. The three inner pairs can produce a maximum field of 5T on the beam orbit and the two
outer pairs are used to correct the beam orbit. The gap of a magnet was chosen to be 66mm in order
to get an aperture wide enough for injection.
The superconducting material NbTI is well suited for obtaining high magnetic fields. The beam Is
wiggled on the vertical y-plone, the effect of edge focusing gives a finite horizontal tune shift, but it
cancels out for vertical tune shift.
' Each beamllne has the following components: two vacuum valves, beam shutter, water-cooled SR
absorber, fast closing valve and interlock system.
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General Parameters of the Storage Ring as of 1991

Energy

2.5GeV (0.75GeVto3GeV)

Initial stored current

350mA, max. 500mA (multibunch mode)
40mA, max. 104mA (single bunch mode)

Emittance

130nm.rad (horizontal)
-2nm.rad (vertical)

Circumference

187m (bending radius=8.66m)

RF frequency

500MHz (harmonic no.=312)

Injection

2.5GeV (positron)

Beam lifetime

60hrs (at 300mA)
K> 1.6 A'h (at -250mA -350mA)

Vacuum pressure

10

£3.0xl0' rorr (at 300mA)
10

P/l~1.8xlO" Torr/A (at -250mA, -350mA)
n

-3.0xlO" Torr(atOmA)
Insertion devices

superconducting vertical wiggler 5T (BL-14)
60 period undulator k= 1.78 - 0.1 (BL-2)
26 period multiple wiggler/undulator 1.5T - 0.04T (BL-16)
four way revolver type undulator (BL-19)
14 period multiple wiggler (BL-13)
elliptically polarized multiple wiggler (BL-28)

SR channels

SR experiment 22 (1 under Installation)
beam diagnosis 3

6
l.C

Beam Parameters

Horizontal tune, n

8.45

Vertical tune, ny

3.30

Compaction factor, a

0.015

Natural chromaticity, z

-15.8
z

Bunch length, s

y

-8.6
1.5cm

2

Transverse clamping time

7.8msec

Longitudinal damping time

3.9msec

Energy spread

7.3xl0'

Radiation loss

400KeV
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7. D Beamline Station 6A2
Macromolecular crystallography by Welssenberg camera (Dr N. Sakabe)
- High resolution macromolecular crystallography with high s/n ratio.
- Equipped with multi-layer line screens (not normally used).
- Cooling unit by N„ gas.
- Wide range of co-axis rotation.
- Source is a bending magnet B6.
- Spectral range is X-rays.
- Horizontal acceptance angle Is -1.5 mrad (maximum 4mrad)
- Typical beam size Is 2.5Hmm x 1 Vmm before colllrnatioa
- Monochromator crystal is a bent Si(l 11)
o

0

(a=0°,6.0 ,7.8°.9.5 ,11.4°, 13.7°. 16.5°)
- Energy range Is 5-25keV.
- Mirror is a Platinum coated bent plane of fused quartz.
- Line Is under vacuum up to the monochromator unit which is In He gas.
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Notes on Revisions by Peter Rehse

With the exception of Section 3, most of the changes are relatively minor. As with Section 3, they
mostly reflect the introduction of a new camera system and supporting software along with other
additional equipment (ie. new image plate eraser, exabyte) and programs (Simulation program on PC
at the beam line, Auto-Indexing, and multiple crystal merging -CRYSMERG). There have also been
some minor changes to running the WEIS program. Although Vllma Zubak's version Is very detailed
there have been suggestions by users for expansion and these are being added as they arise. See the
Introduction to Section 3 for a more detailed description of the changes therein.

NOTE: During the remainder of my stay at the Photon Factory (about one year), I plan to continue up
dating this document as shortcomings become obvious. If as a user you find something
unclear, missing or In need of expansion please let me know as someone else will probably
feel the same way. Please keep In mind, however, that this is supposed to be a guide to using
the beam line and not an exhaustive manual.

CHANGES TO THE NOVEMBER 1991 VERSION:

The November 1991 version was distributed to the

members of Sakabe's group, Vilma Zubak. and of course the users. Vllma had entered her
corrections onto disk (January 1992) and the comments from others were added to her changes.
Several users took my plea to heart and provided extensive suggestions. This was especially true of
Janet Smith. Thanks to all.

,
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2.

Guideline

:
n\'
!

2.A Order of Procedures

'/,

1. Perform simulations on your crystal if the unit cell parameters are known. Computer simulations can

!

!

i

now be performed using a simulation program on a PC located by the station (see Appendix 7). If
your crystal's unit cell parameters and space group have not been determined prior to your visit to
the synchrotron, go on to step 2 and perform the simulations afterwards.
2. Optical alignment.
3. Setting photographs.
4. Data collection and scanning of Imaging plates. Minimize Imaging plate storage. At the end of data
collection It is advisable to repeat the first frame under near Identical conditions to monitor radiation

"*?

damage and also to take three small angle (0.3-0.6°) oscillations for the autoindexing program. The

ti

latter has shown Itself to be extremely useful in obtaining the orientation for data processing.

|;

Although only two oscillations are necessary and the particular co angles are flexible, three are

?

suggested with two crystal axis perpendicular to the x-ray beam In two of the cases (ie, 0,45,90°).

1
'-

5. Orientations of your crystals. Even If you do your processing proper at home, it is a good idea to get
your orientations here.
6. Data processing. Can be done either here or at home on a silicon graphics if you have one.
Although the description contained herein refers to the FACOM computer many of the statements
and lessons learned can be applied to the silicon graphics version. An X-wlndows VAX/VMS

t

version Is also apparently available although Its exact stage of development is unknown. If you want

'"

It ask and I'll forward the message.

9

2.B

Checklist

of Items to Take to

Japan

Most of the equipment necessary to deal with your crystals is usually available.

However, no

guarantees are made. This Is especially true for mounting equipment.
1.

A decent millimeter ruler. It Is recommended to take along two; one of -10cm size to be used in
Setting Photographs (section 3.B), and one of 40cm size to be used In Measuring Fiducial Points
(section 7.B).

2.

A protractor to align crystals (see section 3.C.2).

3.

Mounting tubes, sealing wax, filter paper strips, and glass capillaries as required for a particular
crystal, Just as a precaution.

4.

Mounting wax.

5.

Calculator.

6.

Pens and paper to record results.

7.

This manual.

8.

Most important of all, your crystals! And details pertaining to your crystal.

9.

6250 bpi open reel magnetic tapes to store your data. Make sure that you allow, at least two
tapes per data set. It is now possible to copy your data to EXABYTE and There are usually enough
tapes available for temporary storage. Although one Exabyte tape is enough, bring four. A
second backup is usually performed (see Appendix 8 for transferring data to Exabyte).

10.
11

Polaroid film (type 57) for setting photographs.
Wrapping or masking tape and string to secure your printed matter with on the homeward
journey. Discarded computer paper boxes can be used to store your printed matter. If you are
mailing the output back to your own country make sure that you take care of this before you
leave and do not leave it up to Dr Sakabe or his assistants.

12

A map of Tsukuba and Japan.

13.

A Japanese phrase book could come in handy.

14.

Note that travellers cheques can only be changed In banks located in the commercial center of
Tsukuba. Credit cards are not commonly accepted in the restaurants of Tsukuba. Therefore, It Is
advisable to take hard cash (I.e. Japanese yen) with you.

15.

An International Driver's License if hiring a car. The telephone number of the NIPPON car rental
service at Narita Airport is 0476 32 0601 and the fax number is 0476 32 0632.
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3.

Data Collection on the BL-6A2 Beam Line

3.A

Introduction

Due to the introduction of a new camera system and supporting software, this section has undergone
major revision from that written by Vilma Zubak, The instructions for the alignment of the camera have
been removed since, because of the weight of the new camera, It is not considered likely to be
necessary. Any question concerning either the alignment of the camera s i the microscope should be
directed to staff. The alignment of both Is extremely tiresome so please do not adjust the three screws
associated with the microscope without permission. Care should also be taken with the beam stopper.
The section on Marking of Fiduclals has also been removed as this Is now done automatically.
Central to both crystal alignment and data collection Is the camera control program written by.Dr.
Nakagawa. The program will be outlined first with specifics pertaining to individual procedures added
In when necessary. Specifics relating to the new camera are given In Appendix 2.

3.B

Camera

Control

Program

The program Is menu driven and fairly easy to follow, in addition lo the main program menu there are
also a series of function keys which themselves can call sub-menus. The names of the various function
keys are given In yellow boxes at the bottom of the screen aligned with the function keys themselves.
Only the first three are available with the main menu. Movement up and down the various menu and
sub-menu options is performed with the up and down arrow keys, respectively. Choice is entered with
the ENTER key,

3.B. 1 STARTING THE PROGRAM
If the PC has been switched off. you will need to restart. Depress the power switch at the bottom right of
the PC's front. When a menu comes up depress the Fl function key and when the next menu is
displayed depress 1 for the Welssenberg driver. You are now In what is refered to as the Main menu.

3.B.2 FUNCTION KEYS
END (Fl)

Returns from sub-menus to higher level. The program
asks for a confirmation (Y/N).
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REMOTE(F2)

Allows the control of the spindle rotation ( o m e g a ) within
the hutch. The p r o g r a m asks for a confirmation (Y/N)
a n d then gives Instructions for the setting of t h e RS-232C
switch (to 2) f o u n d o n t h e camera control box b y t h e
hutch door. O n c e e n g a g e d the Instructions for returning
to computer control are given on the PC screen. The
Instructions for the REMOTE terminal are given below,

CASSET(F3)

Displays t h e available c a m e r a types. Correct c h o i c e Is
:

mainly l r pnrrc. '• < >r u T.jclal placement.
MARK(F5)

Used t o c h a n y c oefault flduclals for the various cameras
types. At the m o m e n t this must b e d o n e for certain types
(see Staff concerning Information a b o u t c a m e r a types).

F6

Controls the coupling m o d e of the Welssenberg c a m e r a .

F7

Controls the m e t h o d of determining exposure. The key
should display #OSC (number of oscillations) but c a n be
set t o time.

AUTO/1 SHOT (F9)

Controls whether a single shot will be taken or if t h e
parameters will b e u p - d a t e d for the next exposure.

SET(FIO)

Begins exposure o n c e confirmation (Y/N) is given.

3.B.3

REMOTE TERMINAL

The REMOTE terminal works by touch. Press the screen over the desired omega angle (the present
angle is given at the top of the terminal). Once depressed the options GO and CANCEL are given at the
bottom of the terminal. If the terminal has been switched off, one of the two options at the bottom of the
terminal may be CRYSTAL ALIGNMENT. If so select it, When using the REMOTE terminal make sure that
you also use the RS232 switch located on the control panel.

3.B.4 MAIN MENU
The choices are described within the individual procedures.
WEISSENBERG and that for OSCILLATION.

Only two need to be used, that for
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3.C

Crystal
3.C.1

Alignment
OPTICAL

1. Place the crystal on the goniometer in the desired orientation. The distance from the tip of the
goniometer head to the center of the crystal must be within the range of 10-30mm, otherwise the
crystal cannot be placed In the beam as there are limitations on the z'-axis. The ideal distance from
the tip of the goniometer head to the center of the crystal is 20mm. It is advisable to orientate the
capillary such that the point where the crystal touches the glass Is on the same side as the
graduations of the major arc.
2. Place the goniometer on the spindle, give control to the REMOTE terminal, rotate omega to 0 ° and
translate the spindle axis so the crystal is near the crosshairs.
3. Change omega to 45°. translate the goniometer head Into the cross-hairs, rotate to -45° and again
translate Into the cross-hairs. If there was a significant translation at -45°, repeat the translation at 45°.
There Is no need to be too accurate about the centering at this stage as adjustments will have to be
made later. The microscope alignment is checked periodically so that, unless a previous user got
clumsy or didn't listen, the cross-hairs are the center of rotation. If not let the staff know and they will
re-align.
4. Examine the crystal at an omega of 90° and 0°. adjusting the goniometer head arcs to roughly align
the crystal optically. This step will often save some grief.
5. Repeat step 3 as many times as necessary to center the crystal. The crystal should remain in the
cross-hairs through an omega rotation of 180° (-45 to 135° or 45° to -135°). Absolute accuracy is
not required as you will need to repeat this step before data collection.

3.C.2 STILLS

If you feel relatively confident with your optical alignment and are worried about the sensitivity of your
crystals, leave this step till after your data has been collected. I've been forced to do this on certain
occasions and have had no trouble. There Is an auto-indexing program available which may help
even in situations where optical alignment was less than successful. The STILLS are in fact small
OSCILLATIONS, the rotation range determined by a requirement for a relatively large number of spots
for alignment purposes.
1. Place the Polaroid camera containing a Polaroid film on the rail (Appendix A on Loading Polaroid
Film).
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2. It you have been using the REMOTE terminal follow the Instructions to take you to terminal control and
switch off the RS232 switch.
3. Depress the CASSET Function key and move the selection to the top (Type 0 Polaroid) and press
ENTER.
4. From the main menu choose option 2 (Oscillation Photograph). Initially an oscillation centered at 0° is
taken typically with a speed of 2°/min and a rotation of 2°. The exposure time Is controlled by the
number of oscillations. When ready depress the SET Function key. The program will then ask for
confirmation (Y/N) which should only be given In the affirmative once the beam Is turned on (see
Section 3E).
5. If F9 Is AUTO, depress and change to 1 SHOT.
6. Develop the Polaroid (Appendix 3.B on Developing Polaroid Film).
7. Make the necessary corrections.
Draw a horizontal line through the fiducial points and draw a line through the diffraction pattern
(hopefully but not necessarily through the center of the beam). See the diagram and photograph
on the following page.
If the diffraction pattern Is tilted off to the right of vertical then the vertical arc needs to be decreased
(I.e. the arc is physically moved downward), the opposite If the diffraction pattern is tilted to the left.
Take note of point 2 in Appendix 3.A as to which way the Polaroid sits in relation to the X-ray beam, so
that you don't get confused. To those with large unit cells or other problems who would rather look at
the bigger picture, you can use the pictures produced by Image plates Just as well. However,
remember that the picture you get from the image plate Is directly opposite to that of the Polaroid.
8. Repeat Steps 6 to 7 but take the oscillation photograph centered at <o=90 . Note that it is not usually
necessary to realign the crystal at this stage since the arc correction last made is, after a 90°
rotation, in the plane of the x-ray beam. The exception is after a very large correction (eg. 7° or
greater).
9. Align the crystal optically as described in Step 5. If the crystal was very much misaligned (eg. 7° or
greater) It may be worthwhile to redo Steps 6 to 7 for the omega setting in question. An error of one
degree in the alignment of the crystal can be accounted for in the processing of the data using
WEIS.
lO.From the Polaroids choose the omega correction to bring the desired crystal axis parallel to the
beam. If the axis Is to far off to determine accurately, or If you wish to check the alignment, you may
wish to take a final Polaroid.

14
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3.D

Data

Collection
3.D. 1 SETTING UP THE CAMERA

1. Depress the CASSET function key, move the selection to the desired camera type, and press ENTER.
This serves mainly to change the positions of the fiduclals to the standard position for the camera
type. Fiducial markings can also be changed with the MARKS function key although this is not
normally done.
2. Remove the Polaroid casette from the camera.
3. Remove the collimator by unscrewing the clips.
A. Lift the desired camera casette Into position and slide It onto the rail. Be careful, even the smallest
camera Is heavyl If you are too rough In placing the camera Into position the vibrations may cause
damage to your crystal (It happensl). It is suggested that while one person Is positioning the
camera, another person can be guiding him/her.
5. Slide the sample helium sleeve Into place.
6. Replace the coillmator, making sure that it is in Its proper position and tighten the screws (don't over
tighten). The correct position Is snug against the sample helium sleeve. The monochromator side
of the collimator Is extendable and is shortened for installation. Once installed, extend it so that both
sides of the collimator fit snugly.
6. Attach the helium lines to the sample helium sleeve and the casette. The line leading through the air
conditioner (marked by red tape) must be attached to the sample helium sleeve. A third line should
be permanently attached to the beam stopper housing.
7. Go to the rear of the hutch to turn the He on. There is a short cut under the beam pipes but use it at
your own risk. The journey requires unnatural body contortions and has resulted in scraped backs
and split heads, be careful of the leads. You only need to adjust the regulator at the front of the left
He cylinder. Turn the front regulator until the marker Is at 6 liters/min. After lOmins of the He being
evacuated into the camera cassette data collection Is ready to begin. Check the flow meters
inside the hutch.
8. Set the desired temperature for the experiment. The temperature control Is located at the opposite
corner to the hutch door, near the He cylinders.

He cylinders Q O f~
beam

door \

/

3.D.2 COLLECTING DATA
1. Choose your start and end rotation angles ensuring that you have several degrees (/e. 10°) on either
side beyond what's absolutely necessary.
2. Choose whether you with to take Oscillation or Welssenberg type data. If necessary return to the
Main menu to select data collection mode,
3. From the simulations choose the desired rotation angle and, if using the Weissenberg mode, the
coupling constant (degrees/mm).

If you have trouble changing the rotation angle in the

Welssenberg mode depress the F6 function key and choose the middle option. Also choose the
rotation speed (typically 2°/mlnute) and the number of oscillations.
4. Ensure the F9 function key is set to AUTO.
5. Recheck your entry and If correct depress the SET function key. Do NOT at this point answer the
query In the affirmative.
6. Place your image plate(s) in the casette, TURN OFF THE LIGHTS in the hutch, turn on the beam (see
next Section), and enter Y on the terminal.

3.E. Turning the Beam On
1. After you have completed making adjustments etc. press the yellow button in the hutch. This will set
off a siren and everyone must exit the hutch quickly.
2. Shut the door (please do not slam). Look up to the left side panel of the hutch, a green light will be
flashing; as soon as the green light stops flashing turn the key up to lock the hutch. If you do not do
this correctly a light will come on that Indicates that the locking procedure has failed. Then you must
go Into the hutch again and press the yellow button. If performed correctly, the "HUTCH CLOSED"
lamp will be lit.
3. Use the same key to switch on the beam on the control panel.
4. Push the red button on the control panel and the beam will turn on.
5. Push the green button on the control panel and you turn the beam off.
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6. You can switch on the beam with the key without necessarily activating the beam with the button until
you need it. Although your crystal will not be exposed until the beam shutter is opened, when the red
button Is activated ozone is produced (not good for you).
Aside: The main beam is turned off when the beam current decays to a certain point, so that fresh
positrons can be injected Into the accelerator. When returning to your experiment on the
beamline, push the button marked MAIN BEAM. This occurs regularlly at 9:00 a.m..
WARNING: Be very careful with th. > button marked BEAM DUMPIII This will shut down the whole
complex. Only use it In the case of an emergency.

3.F. Unexpected Problems
Occasionally the camera will produce drive errors or will appear to lose Its way. Press the END function
key, answering In the affirmative, until you are one menu higher tnan the main menu. The main menu is
the one offering you your camera choices.

Option 5 of the higher menu Is "Reset Weissenberg

camera", Execution of this option will usually clear the problem, just answer yes to any queries. Option
7 then takes you to the main menu. If the problem persists you will have to turn off the computer and
restart as described In Section 3.B.I.
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Imaging Plates

An Imaging plate is an integrating area detector that operates on the basis of loser-stimulated
2+
luminescence from a storage phosphor (BaFBnEu

) screen. The Fuji Imaging Plates used to collect

diffraction data were Initially made to be used in autoradiography (Type BAIII, 20 x 40cm). The imaging
plates are sensitive to light and cosmic rays.

4.A

Preparing Imaging Plates Before Exposure to the Beam

1. The plates must be kept very clean so as not to Interfere with any data collection points. The plates
are cleaned by wiping them with a Kimwlpe, and for any stubborn marks by removing them as you
would fingerprints from spectacles.
2. The plates are erased by placing them In the eraser positioned by the beam line. When the red light
Is on the Imaging plate Is ready. It takes approximately 3 minutes to erase the plate, the light
Indicates that the drawer has been closed for at least 5 minutes. Leave the plates in the eraser until
use.
3. Place the imaging plate on the camera with the numbered side facing away from the beam and the
number located at the top left hand corner for vertically mounted imaging plates or the lower left
hand corner for horizontally mounted imaging plates.
4. After collection, place the imaging plate in the envelope so that the number on the envelope
overlays the number on the Imaging plate. Fold the top of the envelope down to prevent light from
entering.

4.B BA100 Imaging Plate Scanner Procedure
Note: When the imaging plates containing data are not being read by the scanner they are stored in a
lead box with a copper sheet interior. The lead protects the plates from cosmic and light rays, and the
copper protects the plates from the rays that the lead emits. Dr Sakabe has found that there is a decay
in the quality of the data over a period of time if the imaging plates are kept just in a darkened room.
The 'lead' box preserves the image plates for a longer period of time (although not indefinitely,
approximately 24 hours). This is necessary as the scanning process is slow.
1. If the PC Is off. use the following procedure to BOOT the system.
la.

Ensure that the BA100 disk storage unit Is turned on before you start with the key.
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1 b.

Ensure the BA100 Image Analysis BA100SF program floppy disk is inserted into the PC disk
drive.

1 c.

Turn the power on, the system should boot itself..

2. After booting up the system a menu will appear on the screen, input 1 to select the SHEET
MANAGEMENT UTILITIES option. If only a > prompt appears type in BA100SF and return in order to
reboot.
3. Another menu will subsequently appear on the screen, use the function keys to select the READ
mode. This will display a table of parameters. Use the arrow keys to select each parameter.
The typical scanning parameters are:
Imaging Plate Data Size (IP):

20x40cm

Pixel Size:

100mm

Data:

256 i.e. 8 bit. 2

Latitude:

4

Sensitivity:

10000

8

Make sure that all these parameters are set as the image plate cannot be re-scanned. Also make
sure that the pixel size is the one you require (the default setting is 200mm). for if left on the default
setting the image plate is then difficult to process using WEIS (actually, impossible).
4. Press the SET function key which will set the parameters selected.
5. Enter the name of our crystal, identification, exposure number and any other relevant information
on the next screen which will ask for;
Sheet Name: (e.g. use an overall sequence number)
Comment: (e.g. use an image plate number)
Please note the both Sheet Name and Comment need to be entered as capital letters. The FACOM
printer Is problematic.
7. Press the GO function key.
8. Open the lid of the BA100 scanner.
9. Place the envelope containing the image plate which has been exposed to synchrotron radiation
face down onto the scanner window. Face down means that the sensitive side is being exposed on
the scanner window and the side marked with the plate number Is on the top (facing you) left hand
side. The opening of the envelope Is to the left, with the flap being up towards you. Carefully slide
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away the envelope making sure to have minimum contact of the image plate with your fingers, and

•J
11

il.

keeping the image plate flush against the lower edge of the scanner (i.e. the longer edge closest to
you) and the right hand edge in line with the two flashing, red LEDs.
NOTE. The scanner room must not be exposed to any direct light during the manipulation of the image
plates.
0

LED

opening
#

'

flush

I

13. Shut the lid of the scanner window.
14. Press the START button on the scanner which is slightly to your right.
15. When the imaging plate has been read a green bar will appear on the lower screen of the
computer terminal indicating the volume of disk space that the Image plate has taken up (this is a
memory map).
16. There Is space on the disk for only five imaging plates if the typical scan parameters are used.
When full, the data must be transfered onto magnetic tape (see section 4C). The file space Is
recovered after transfer by depressing the ERASE function key followed by the displayed ALL
function key.. Alternatively to the ALL option you can choose specifically.
17. After the Imaging plate has been scanned the imaging plate should be recovered from the bin at
the far right of the BA100 unit. Do not open the bin while an Imaging plate is being scanned, the scan
will fail.
18. The Imaging plate is normally erased at the beam line in the eraser (see Section 4A, point 2) but can
also be erased by placing It face up In a tray that slides out from the main unit, located to the far right
hand side. The Imaging plates are erased by UV light. A red light located near the tray will turn on
when the erasure is complete (approximately 10 mins).
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19. Do not leave more than four imaging plates in the exit bin at any one time as this may cause the
scanner to jam losing the current scan.
20. The imaging plates can be erased at the same time as others are being scanned. Make sure that
you do not open the exit bin while you are preparing your fresh imaging plate to be scanned, as the
light emitted from these areas could affect your Imaging plate.
21. If at any time the scanner jams or does not appear to work; turn off the instrumentation and the
computer, and reboot the system from scratch. Best to call the staff for help but the proceedure Is
as follows:
a. Turn off the scanner computer by first pressing clear, then press stop and then turn the key to off.
b. The off switch for the scanner Is on the right hand side of the scanner near the upper front corner.
c. Turn off the PC using the power switch on the right hand front of the cpu.
d. Turn of the scanner. You will have to wait lOmin for scanner A and 45-50mln for Scanner B to
become "READY" (see the display on the scanner).
e. Once the scanner is ready turn the scanner computer key to ON and then to LOCK. When boot is
complete its display will show all 0s.
f. Follow the instructions given in Section 4.B with respect to the PC.
22. The scanner digitizes intensity data from the imaging plates.

4.C Dumping Raw Data to Magnetic Tape
After five Imaging plates have been read to disk they must be transferred onto 6250 bpi magnetic tape.
1. Load a blank tape with the write ring on, onto the tape drive and press the LOAD button on the tape
drive unit.
2. Press the ON LINE button on the tape drive unit once the tape has been loaded.
3. On the PC. press the AUX function key which will take you to another menu,
4. Press the MT (magnetic tape) function key. The terminal will display the MT options.
5. Press the SAVE function key.
5a.

If a new tape is being written to, use the arrow keys to answer
YES to Initialization. The tape should be 6250 bpl.

5b.

The MT can be either SL or NL. Usually SL Is used but If you wish to transfer your

data to a non-IBM system NL Is prefered.
5c.

Press the SET key.
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Warning: Initialize through the SAVE option NOT the INIT option. Also. I know this Is obvious but it has
happened, do not initiallize if you are just adding more data.
6. Press the ALL option if you wish to save all the flies on disk.
Alternatively you can select the disk tiles to be saved to tape.
7. Press the END function key to return to the reading menu.
B .The 6250 bpl magnetic tape will hold sixteen Imaging plates that have been scanned with a lOOu.
raster and with data set to 256.
9 Jo unload the magnetic tape press the RESET button on the tape drive to take the tape off line
followed by the UNLOAD button.

4.D

Viewing Images on the Screen

1. With the END function key exit to the main menu screen in which various options are listed and select
GENERAL PURPOSE AUDIORADIOGRAPHY.
2 Choose the file that you would like to view. It is advisable to view the first imaging plate and the final
imaging plate of the data collection in order to make a comparison of the data with the final imaging
plate taken under near identical conditions.
3. On the next menu select the ANALYSIS option which allows you to view your data.
4. Move zoom box with either the arrow keys or by placing the mouse cursor inside the box and
dragging while depressing the mouse button.

The ROLL UP. ROLL DOWN keys, found to the right of

the F-10 key, allows the selection from 4 zoom levels.
mag=2 corresponds to 1 cursor step=4 pixels.
mag=8 corresponds to 1 cursor step= 1 pixel.
Box size can be made smaller (but not larger) without altering zoom level by depressing and
dragging the cursor on the box border. Saves time.
The displayed coordinates (XO.YO) are for the lower left of the zoom box.
Zooming Is activated with the RETURN key. Coordinates (X,Y) then correspond to the crosshair
positions. The crosshairs can be moved with the arrow keys (shift arrow is faster for both zoom box
and crosshairs).
Zooming Is ended with the F-l key.
5. Menu driven proceedures are self evident and the commands relevant to the Function keys are
printed above the corresponding Function key.
F-l: END - go to previous menu/level.
F-2: toggle between color/black and white (positive )/black and white (negative).
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F-10: change color or grey level on display
The correct choice of the color or grey level is extremely important for the proper display of images.
Pressing the F-10 key will highlight either LOW or UPP at the lower right hand corner of the screen. F-10
then acts as a toggle between these two. The spectrum above the image corresponds to the
horizontal crosshair while that to the right corresponds to the vertical crosshair. The arrow keys
normally move the crosshairs but while In F-10 mode they move either the lower (blue line) or upper
(red line) limit depending on whether UPP or LOW is highlighted (active). The suggested positioning
of the upper and lower limits is that the lines are snug against the spectra. The choice Is activated by
the RETURN key and only applies to the portion of the image being displayed on the screen.. The
maximum upper limit position is the saturation level of the Imaging plate. Moving of the zoom box
and crosshairs can not be done while F-10 is activated.
6. To obtain a hard copy of your field of view press the function keys on the video printer These are
located adjacent to the terminal for Scanner A and on the printer itself for Scanner B. To print a field
of view press the MEMORY IN key, then the PRINT key on the video unit.

,
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5.

Data Processing on the FACOM

5.A A Few Particulars of the FACOM Computer
So far everything has been relatively straight forward. Welcome to the FACOM. The feeling of horror
expressed by many users who are used to VAX/VMS or UNIX is, however, not really justified. The
command procedures for running the various steps are already written so the only concern for the
average user has Is to change the filenames. The second perceived problem are the partitioned data
sets. FACOM does not have a directory structure per se but a way of grouping small files together in
libraries.

The manipulation of files is performed through the use of a menu driven command

procedure, PFD. English version is PFD®,
There are nine Identities you could work under to process your data: IHX9X where X=l-9. Once you
have chosen an Identity, keep using the same Identity as all your flies will be under that Identity. For
illustration purposes your identity will be IHX96. The password for all account is WEIS. Please check with
Dr. Nakagawa as to which accounts are available (not being used by other users).
To logon type LOGON TSS IHX96/WEIS and press the ENTER key. CARRIAGE RETURN and ENTER are two
separate keys. If you press CARRIAGE RETURN instead of ENTER you will not be able to successfully
logon to the computer and once logged on it only moves the cursor down the screen. After you have
logged on the operating system announces itself as READY.
Vilma's original style of presenting the command procedures for various applications has the
advantage of introducing commands as you need them. It might be an advantage to read the
procedures through for an overview of the commands. There are a few situations which should be
described before you continue.
• LOGOFF logs you off.
" RESET key unlocks the keyboard.
• " ' means that the screen is full. Press ENTER to continue.
' If the computer forgets comments or commands enter @CPAL (command procedure allocation).
" CMDLOG recalls your commands and comments.
1

To give permission for a file to be copied enter: PERMIT filename ID(ldentity) ACC(READ) where
filename Is the name of the file to be copied and identity refers to who you wish to give access to.

' If you copy a file from one account to another enclose the remote file In single quotes.

"*£
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' ©USE summerizes useoge of the FACOM computer (ie. who to blame for excessive usage).
• ©ACCOUNT summerizes disk space available to you. Tempory files are those beginning with a #.
' PFD® give you the English version of the menu driven command proceedure. Within PFD there are a
series of keypab commands outlined In Appendix 4 the most Important being PF15 which takes you to
back to the previous level and saves the file if you are editing. The DUP key escapes without saving.
' CONDRtSE filename will condense and release a portioned data set. This will not only act to Increase
the disk space available to you but also, since portioned data sets have only a finite amount of
space, prevents saving problems from occurlng. I suggest you use the command the first time you
logon and the end of each day.
" Background Jobs (including held outputs) are restricted to five. Submitted Jobs will fail If this number is
exceeded. Also, only one tape job (magnetic tape or Exabyte) can be submitted by any user at
any one time. Some problems have occured when more than one user was using the Exabyte (I've
never seen it but rumour has It).

5,B Procedure for Simulating Films/Parameters for Data Collection
1. PFD@ (for English version) <enterxenter>
2. Chose OPTION 2 to edit.
3. Dataset name: FILM.DATA(ffilename) <enter>
This loads the starting file for modifications.
4. COPY #FILENAME <enter>
This loads a sample or previous version of the file Into a new file so that you are able to alter parameters
such as Identification, unit cell dimensions and angles, etc.. Return to the command level by repetitive
use of the PF 15 function key.
5. @ATTR <enter>
This command creates logical names for WEIS.
6. ALLOC DA(#FILENAME.SET) T NE UNIT(TEMP) SP(1 1) US(CARD) <enter>
This allocates the disk for the work flle.if necessary.
7. Require two flies: ifllename.SETand FILM.DATA(#fllenamel
8. WEIS08
dsn to density file: DUMMY
dsn to film data file: FILENAME
output: YES (or default is just to press ENTER for a Yes answer)
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9. 7015
Resolution limit to which the simulation pattern should be displaced.
10. ;u?
This command can be used to change the values of Fl and F2.
11.TO
This command will allow you to change the coupling constant and the u values.
12.506
This command Is used to print out the simulation pattern,
13.0
This command ends the job.
14. If the simulation pattern falls at high resolution (as it tends to clip the image plate too soon), then
move the flduclals down by setting the y coordinates to, say, 1.0mm, rather than 140.0mm; and
adjust the film setting matrix y coordinate to 10 rather than 1400. This will bring the fiducial points back
on to the pattern.

Note: What you Input physically is depicted In upper case italics, ^filename

Is related to your

particular crystal and is variable i.e. it will change for each different image plate. #Filename
(uppercase or lowercase) Is related to your particular crystal and image plate number.

Aside: It Is recommended that a simulation pattern Is made of the axis image pattern prior to
performing data processing, In order to check that the calculations of Fl and F2 are correct, and
to check that you have the correct axis if the patterns are Identical.

5.C Obtaining Patterns from the Imaging Plates
1. PFD@ <enter>
2. Choose OPTION 2 to edit <enter>
3. Select Data Set Name = BA100.CNTL <enter>
4. Place a S to the left of the PATTERN option. This selects a member of the partitioned data set
<enter> (PATTERNL. for NL tapes)
5. There Is no need to change the Job, just submll it. SUB <enter>. The key PF24 takes you to the
command line. This then sets the job up for the tape. Each file on the SL tape consists of a header
file, the actual data file and a trailer fiie. The tapes are read so that the header and trailer files are
skipped,

and

only

the

data

files

are

read,

i.e.

L=2, L=5. L=8, etc..

In

the
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case of a Nl_ tape the data files are L=l ,2.3....
6. Load your tape onto the tape drive (see Appendix 5).
7. When the job has been completed a message on your terminal will inform you. Alternatively you
can check the queue by ST (status) on the command line.
8. PATTERN actually draws the diffraction pattern directly from the image plate stored on the tape. It
does not store it onto disk first.
9. To get a printout of the patterns write OUTNLP IHX96— (the hyphens are for the Job name obtained
from status) on the command line. This command will send the pattern to the right hand printer.

5. D Determining your Axis and Fiducial Points
1. Check your PATTERN printout and observe the quality of your patterns.
2. On one of the patterns you should observe a vertical line of diffraction spots bisecting the first two
fiducial points A and B. This is then the image plate where your axis is traversed by the Welssenberg
camera. Draw a horizontal line through the fiducial polntsand a vertical line through the diffraction
spots. Measure the distance from the center of fiducial point A to the center of where the vertical
line of diffraction spots intersects the horizontal line of fiducial points. Then calculate the change in
the omega range for this pattern and adjust the ranges for the other image patterns according to this
one.
The formula to calculate the real x range Is:
x' = xl + ( c c . d )
where
x 1 is the starting value of x for the scan
cc is the coupling constant in deg/mm
d Is the distance of the axis from fiducial A in mm
then,
(o = xl - x' where to Is actual starting omega.
3. The X and Y coordinates of fiducial points are measured in mm from the image pattern. The Xcoordlnate Is measured from the left hand edge of the pattern to the fiducial point. The Ycoordlnate Is measured from the bottom of the pattern to the fiducial points (add 0.5mm). This Is the
convention no matter If your Image plates have been scanned the other way around. See the
diagram below.
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Only fiducial points A. C and D needed to be measured.
The distance from A to C should be 30mm, the distance from A to D should be 40mm.
The distance from A to D is the film cassette translation range.

51 Auto-Indexing
1. PFD@<enter>
2. Choose OPTION 2 to edit<enter>
3. Select Data Set Name = AUrO.cn/kenter>
4. Place a S to the left of the MTCOPY option<enter>. Edit the file with respect to filenames and tape
positions. These and the subsequent conversions utilize a lot of space so therefore copy only three at
a time. Your filenames are restricted to eight characters including the required # at the beginning of
each. Submit the Job (PF24 moves you to the command line, then type SUB<enter>).and return to the
previous menu (PF15). See Appendix 5 for loading magnetic tapes.
5. Place a S to the left of the CONVX option<enter>. Edit the input/output filenames and once the job
submitted in step 4 is completed (check with the ST command) submit this one. This program converts
the files into a form useable by the auto-indexing program. It takes an incredibly long time so once you
are sure its running take a break or something.
6. Once converted the files copied from magnetic tape are no longer necessary. Delete them with the
DEL command.
7. You must now prepare two temporary files; #DUMMY and #SPOT. Enter PF15 until you are in the first
menu called by PFD. Choose OPTION 3 (UTILITIES) and then OPTION 2 (DATASED of the following menu.
Place an A on the OPTION line (ALLOCATE) and the filename on the DATA SET NAME line, and <enter>.
In both cases, the Volume Serial Is TEMP02. the Record Format is FB (Fixed Block) and the Directory
Blocks is 0. Primary Quantity; #SPOT 13, #DUMMY 50. Secondary Quantity; #SPOT 10, #DUMMY 50.
Record Length; #SPOT 80, #DUMMY 50. Block Size; #SPOT 3120, #DUMMY 2000. <enter> then allocates
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the file. A second <enter> will summarize the file. Both the #SPOT and #DUMMY files have to be
allocated only once no matter how many times you run the auto-Indexing programs or which crystal.
You are however, restricted to running only one auto-Indexing at a time.
8. Return to the main menu (that called by PFD) and choose OPTION 2 followed by the AUTO member of
AUTO.CNTL. Initially attempt to run AUTO with Unknown (case sensitive). The start and end us of each
imaging plate refer to the camera not the crystal. Fiduclals are measured as described In Section 5.E
but you must subtract 10 mm from the Y-dlstance.
9. The output of the program is printed with the OUTNLP command in two parts; text and plot. If the
program runs but does not find a solution first re-attempt at a lower resolution. Your noise could be
causing confusion. If II continues to fall try Inputlng the cell parameters and running the Known option.
10. The orientation given in the output is directly translatable Into the WEIS input. Do however check
using simulations described In Section 5.B.

5F

Loading Magnetic Tapes to Disk for WEIS

1. PFD® <enter>
2. Choose OPTION 2 to edit <enter>.
3. Select Data Set Name = BA100.CNTL <enter>
4. Place a S to the left of the CONVMT option <enter>. For NL tapes CONVWITNL should be chosen.
There are also non-uniformity corrected versions of these two programs (for the different scanners).
CONVMTA. CONVMTB for SL and CONVMTNA, CONVMTNB for NL.
5. Edit the file. Place a n " after the//command for the lines that are not going to be read. For the lines
that you want to read leave a space between the // command and 'exec'. Alter the identification
to that of your image patterns/files i.e. DSN = 'tDATA NAME. The data name is restricted to a
maximum of eight characters In length Including the #.
6. You are only able to write eight films at a lime to disk, so only eight lines can be left o n ' In Step 5.
7. Submit the job by SUB <enter>.
8. See Appendix 5 for procedures on how to load the tape onto the tape drive unit.
9. As the films are being read to disk, you can start editing WEIS by setting up the files and once the first
film is read you can start the REFINE procedure (see sections 5.G and 5.H).
10. The command LISTSP lists the files on disk (but not the members of partitioned data sets). The
command can be followed by a qualifier limiting the display. For example LISTSP # lists only those of
the above files beginning with a # (ie. temporary files).
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5. G

Editing WEIS - Refine

A manual Is available which covers the WEIS programs in more detail.
1. PFD@ <enter>
2. Choose OPTION 2 <enter>.
3. Select Data Set Name = FILM.DATAdffllename) <enter>
4. MEMUST FILM.DATA lists the members of the partitioned dataset FILM.DATA.
5. COPY #F0 1 Inserts a copy of the member #F01 so that you can edit It.
6. Edit the file for your compound.
Line 2 - Change the compound name, identification and comments.
Line 3 - Change the film Identification, this will need to be changed for every film. The other parameters
on this line: IABC=1, FILMF=2.3, IXRAY=2 (synchrotron radiation), PFAC=0.92 (polarization factor),
KIND=TYPE 2 (camera type); remain unaltered.
Lines 4 and 5 - Input the cell parameters and angles for your compound, and the wavelength.
Line 6 and 7 - Input your lattice type.number of symmetry operations, and crystal system. In
WEIS the hexagonal and trigonal systems are treated identically.
Lines 8 to 11 - Input the symmetry operations in matrix form. Do not input the Laue symmetry but the
actual space group rotational symmetry. For the hexagonal system the Laue and rotation symmetry
operations are different, but for other systems they are the same.
Lines 12 and 13- Input the camera radius, the pixel size, the coupling constant, the beam stop
The rotation axis In real space (i.e. the spindle axis with respect to the crystal axis), and the X-ray axis
(in real space at $=0). Make sure that you have the correct handedness for the rotation and X-ray axis
which can be checked from the PATTERN output.
Lines 14 and 15 - These refer to the alignment of the camera.
Line 16 and 17 - Enter the determined values of the omega rotation range i.e. Fl and F2. These values
change for each film. Enter values for; mosaic spread (le. 0.2), rset (resolution to determine the limit for
the setting matrix), rlnt (resolution for Integration), resin and size.
Line 18 • Enter the rstep (raster step) value (0.1 mm).
Line 19 - Enter the fiducial coordinates. These coordinates are altered for each new film.
Line 24 - The film setting matrix. This is brought back to (-1,0;0,1) at the start for the first film of each new
crystal.
Line 28 - Contains the beginning of the measurement box and masking matrix. This remains unaltered
unless the pixel size of the film is different to the usual lOOum.
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The crystal setting matrix and the film setting matrix are refined during REFINE of the first film, successive
films are then refined against these new matrices.
7. The first imaging plate to be refined is one where (If possible) two crystal axis are perpendicular to
the x-ray axis and is usually refined interactively (see Section 5.H.). The parameter file from this first film
Is then used to refine an imaging plate some distance away (usually a different pair of axis
perpendicular to the beam, le. 90°). This resulting parameter file is used as your standard Input
parameter file for all imaging plates Including the two you have just done. New files are set up and the
standard copied In as described in the Initial steps above. The only parameters that need to be
changed are the film identity, Fl and F2. and the fiducial coordinates; the other parameters remain
constant. With the exception of the first interactive refinement, refinements are submitted as batch
jobs (see Section 5.H from step 9).
8. Press function key PF15 to save the file and to exit to the previous screen.

5.H

WE\S-Refine

1. Press function key PF15 until you get back to the screen with the prompt READY.
2. Creating another file to set up parameters for WEIS.
3. @ATTR <enter>
4. ALLOC DA(fFILENAME.SET) TNESP(ll) UNIT(TEMP) US(CARD) <enter>
5. WEISOB (interactive WEIS) <enter>
dsn to density file: /FILENAME <enter>
dsn to film data file: /FILENAME <enter>
figure output: YES <enter>
6. The major commands are:
201 this command determines the Q matrix from the fiducial coordinates.
602 1 1/10 inputs the setting constants; unit 11 is for interactive mode, and unit 10 is for batch mode.
601 10/11 outputs the setting constants.
701 selects a resolution iange.
301 selects standard reflections.
92 selects every nth reflection, this Is useful at high resolution.
0 is the command to finish the job.
7. HELP can be evoked by prefixing a command series with a 1 e.g. 1 200.
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8. A typical sequence of commands for REFINE (alternatively follow the Program Manual for other
suggestions):
201 evaluate the Qmat from the flduclals.
201 repeat to make sure that the fiducials are found properly and centered.
602 11 setting data is placed on file 11.
701 10.0 resolution set to 10A.
301 selects standard reflections.
302 3 000000000111 refines the mlssettlng angles ^.ty.fc.
301 standard reflections selected.
3023 110110101111 refines: Q Q , Q . Q : cc; M; ifeVfe
] r

) 2

2 1

2 2

301
3023 110110101 HI
If the RMS DR and DS values, and the % Intensity are as they should be. then continue; if they are not
perform more cycles of 301 and 302.
602 11 saves the setting data to the new parameter file.
7018.0 resolution set to 8A.
301
3023110110101111
301
3023111111101110
301
3023110110101111
60211
7016.0
92 3 uses only every third reflection In the refinement.
301
3023110110101111
301
3023110110101111
301
3023110110101111
301
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3(23111111101110
60211
7014.0
928
301
3023110110101111
301
3023 110110101 111
301
3023111111101110
301
3023110110101111
301
302 3 0.0.111 this is to refine the cell parameters; the commas partition Into logical units of six.
60211
7013,0
9212
301
3023110110101111
301
3023110110101111
301
3023110110101111
301
30230.0.111
60211
0 to end the job.
The above procedure will gradually refine the Qmat and Aset stepwise. At each step three or four
cycles (or more) of Qmat and Aset refinement are performed.
9.

For successive films; set up the files, go to the Data Set menu screen Data Set Name =
WEIS.CNTUREFINE08). The refinement steps can be altered if necessary. This usually reflects the
maximum resolution of effective refinement and whether cell parameters can be effectively
refined.

H
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10. Alter the identity on line 44.
11. Press the function key PF24 to go bock to the editor command line.
12. SL/S (submit) <enter>

fj

13. srstatus queue of the job.

'
h

14. The files ore set up in FILM.DATA(#filename) (which creates a #fllename.SET after refinement). Five

'

Jobs can then be submitted at any one time. Once the Job is complete, to obtain a compact output
of the job on the printer, use the function key PF15 to get to the Initial screen with the READY prompt,
then &JOBCOMP. This will list the status of the jobs. Select from the list the jobs that are ready for

E.

output and write the Identity next to the prompt.
15. OUTDEL file Identity deletes the output file if you do not require a printout of the job.

5.1 WEIS - Integrate
1. After the refinement procedure has successfully been completed for one film then use the function
|

key PF15 to obtain the READY prompt.

I

2. PFD@ <enter>

|

3. Chose OPTION 3, utilities.

|

4. Select OPTION C to copy.

!

From: data set name = ffilename.SET

\

To: data set name = FILM.DATA(Hilename)

f

I

Note: This replaces the original parameter estimates by the newly refined values. If you do not copy

5

over the new parameters the Integration will not workl

f

5. Press function key PF 15 to go back to the OPTIONS menu.

|

6. Select OPTION 2 to edit.

f.

7. Select Data Set Name = WEIS.CNTUCOLECT08)

*I
sf

8. Edit your file name on line 38 FILM = ^filename and select the resolution to which you wish integrate.

j§,

9. In some cases you may wish to optimize the criterion for background level determination.

|!

10. Press the function key PF24 to return to the command line.

|:

11. SUB <enter>

fe

12. INTEGRATE creates a #filename,IOBS file.

I"
te

I

13. To obtain an output once the job is complete see Steps 14 and 15 in section 7.E.
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5.J

WEIS - Combine

and

Scale

To COMBINE all the films:
1. PFD@ <enter>
2. Select OPTION 2 <enter>.
3. Select the Data Set Name = WEIS.CNTL <enter>
4. Select COMBINE from the member list by placing a S at the beginning of the line,
5. Edit the file,
Alter the Identification of the file to that of your compound by C told filename inew filename.
6. SUB to submit.
- A similar procedure Is followed to SCALE the films.
1. Follow Steps 1.2 and 3 above.
2. Select SCALE from the options listed by placing a S at the beginning of the line.
3. Edit the file.
- In Data Set Menu fFILENAME.COMBINEand JFILENAME.SCALE.
- SUB to submit.

5.K

Dump Files

1. PFD@ <enter>
2. Select OPTION 2 <enter>.
3. Select Data Set Name = WEIS.CNTL <enter>
4. Select the DUMP option from those listed by placing a S at the beginning of the line.
5. Edit the file by changing the identity of the compound.
6. PFDE is useful to use for block editing. Files can be deleted by placing a D at the beginning of the line.
7. The JOBS files can be dumped by selecting the DUMPIOBS option of WEIS.CNTL.
8. Space must be allocated for #FILENAME.COMBINE files.

51 CRYSMERG
The program was written to scale and merge multiple crystals in a resolution dependent manner. It has
several features designed to find the best scale values and remove rogue reflections. Its input Is the
scaled unmerged output of WEIS Scale. It runs on FACOM. UNIX and VAX/VMS but requires In the
first Instance more memory than the average user is allowed on the FACOM. It is suggested that you
DUMP your unmerged. scaled output of WEIS Scale for each of your crystals using DUMPR (differs
from DUMP in that it puts out all significant digits) and merge at home. A detailed manual is available.
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Structure of Files and Processes
Magentic Tape

BA100.CNTL (PATTERN) ^
Pattern

BAIOO.CNTL(CONVMT)

(#filename)

Simulation

FILM.DATA(#filename)
FILM.DATA members

WEIS.CNTL(REFINE08) - < -

Refined Parameters (#filename.set)
COPY

YES

Success

NO

Imaging Plate
Pattern Output
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rr:

Refined Film Data Members
FILM.DATA(#filename)

WEIS.CNTL(COLECT08)
INTEGRATION

t
Integrated Files (#filename.iobs)

WEIS.CNTL(COMBINE)

Merged Imaging Plate Data

WEIS.CNTL(SCALE)

WESI.CNTL(DUMP)

Transportable files (#filename.dump)
card Image

Appendix 2.

Specimen

Geometry of the Instrumentation

Holder (viewed from above)
synchrotron beam

small dismountable
goniometer head
large fixed
goniometer
Crystal distance from the tip of the small dlsmountable goniometer Is 20 (+/- 10)mm.
Crystal rotations on the small goniometer = +/-10
Crystal rotations on the large goniometer = +/- 20
Total crystal rotation = +/- 30°
Goniometers are eucentric.
Imaging Plate Cassette
IP Cassette
Radius (mm)

Size of Fugi Imaging Plates (IP) are 20X40 cm.
No. of IP sheets

Type

Angular range (20)

6/cm
on the IP

to be attached.

143.3

1

1

-80 to 120°

2/1

286.5'

2A

1

-78 to 40°

1/1

2B

2 (horizontal)

-40 to 40°

2C

2 (vertical)

-78 to 40°

3A

1

-26 to 33°

3B

2 (horizontal)

-26 to 26°

3C

4 (vertical)

-53 to 53°

4A

2 (horizontal)

-20 to 20°

4B

4 (vertical)

-40 to 40°

5A

2 (horizontal)

-13 to 13°

5B

4 (vertical)

-26 to 26°

429.7"

573.0'
859.5'

Helium displacement possible camera.

1/1.5

1/2
1/3

Fuji Imaging Plate
400x200X0.5 mm

Translation Mechanism
Movement of the cassette Is by a stepping motor.
Moving Range:

+/- 100.0mm

Step Ratio:

0,01 mm/pulse

Moving Speed:

max. 40mm/sec

The up/down of film cassette Is +/-10.0mm.

Rotation Mechanism
Rotation mechanism of the axis Is driven by a stepping motor.
Rotation range:

+/- 360°

Step Ratio:

0.001 °/step

Rotation Speed:

min.

0.005°/sec

max.

10.0°/sec

Collmator:
1.0x 1.0mm
0.5x0.5mm
0.4x0.4mm
0.3x0.3mm
0.2x0.2mm
0.1x0. lmm (normally used)
0.05x0.05mm
Lambda
0.9to2.0A

Range:

.**•*:?,'.*?-•.%&.$&„.*•*,•

• -••

.+rr.\tf.;^ !J^>lzwm^^wii^imiui*i!Mj
:
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Setting Photographs

f
if.

The type of film used is Polaroid 57.

3.A Loading Polaroid Film
HU*

1. Make sure that the PROCESS/LOAD lever Is in the LOAD position and the EXPOSE lever Is down.
2. Insert the Polaroid (Film type 57) all the way down Into the cassette until the upper edge is level with
the cassette upper edge. The face possessing the film Identification should face towards the beam
3. Pull the Polaroid out until you encounter some resistance.
4. Push the EXPOSE lever up.
3,B

Developing Polaroid Film

1. After the Polaroid has been exposed, push the EXPOSE lever down.
2. Push the Polaroid all the way down into the cassette until the upper edge of the Polaroid Is level with
the upper edge of the cassette.
3. Rotate the PROCESS/LOAD lever to the PROCESS position.
4. Pull the Polaroid out until you meet resistance.
5. Rotate the PROCESS/LOAD lever back to the LOAD position.
6. Remove the Polaroid.
7. Warm the Polaroid with the palm of your hands (as if you were praying to God. wise words from a
Japanese professor) for approximately 20secs as an increase in temperature decreases the
developing time.
8. Peel away the backing and remove the Polaroid.

I

m
I
I
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Appendix 4.

A.A

Function Keys on the Terminal

The Major Function Keys

f

PF13

PF14

PF15

help

split
window

end/escape

PF16

PF17

PF18

end

find

PF19

PF20

PF21

scrolls up

swap

PF23

PF24

sc rolls down

PF22
Jicrolls

left

St3rolls

right

go to comma nd
line

i

ft

I

is
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4.B Other Function Keys
• Located next to the function keys:

1
nterrupt

insert

Appendix 5.

delete

Loading Tapes onto the FACOM Computer Tape Drive

1. Go into the printer/tape drive room.
2. On the screen of the terminal In front of the tape drive unit (the one on the right hand side) your Job
name will appear when the Job is ready to be run. When your job name appears on the screen it will
also inform you of which tape drive to use (either 290,291,292 or 293).
3. Remove the write ring.
4. Load the magnetic tape onto the tape drive. Press LOAD and then ON LINE once the tape has been
loaded. UNLOAD opens the tape drive door, RESET clears the error message.
5. When the job has been completed a message on your terminal will inform you. Alternatively you
can check the queue by ST (status) on the command line.
6. Remove your tape from the tope drive unit and press RESET to close the screen.
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The Printers

The printers are located in the room next to the terminals (the same room as the tape drive). Normally
you will only be using the one to the right side.

6,A

Procedure tor Removing your Output from the Right Hand Printer

1. On the exterior control panel of the printer cabinet:
(a) Push the STOP button.
(b) Push the FORMS EJECT button but not until the output has finished.

START

STOP

CLEAR
PRINT

FORMS
EJECT

Diagram of exterior console.

2. In the Interior control panel of the printer cabinet:
(a) Push the STOP button.
(b) Push the DOWN button which will lower the tray holding the printed matter.
(c) Remove your output by using the ruler provided to separate your output from the printer. Leave a
few sheets of computer paper on the tray.
(d) Push the AUTO button.
3. Press the START button on the exterior console panel to restart the printer once the interior tray has
been raised.
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AUTO

STOP

DOWN

Diagram of the interior console.

6.B

Procedure for Loading Paper Into the Right Hand Printer

Usually Its best to ask someone In the System managers room, next to the terminal room, or in the ring
control room.
1. Press the STOP button on the exterior console panel.
2. Open the door of the printer and lift the upper lid.
3. Place another box of computer paper on the floor of the printer with the serrated edge furthest away
from you..
4. Lift the carriage using the lever located about waist height, and release the paper feed mechanism
located near the interior console panel.
5. Feed the paper to the left hand side of the bar and over the barrel structure into the carriage region.
6. Place the paper Into the sockets on the lower side of the carriage.
7. Lower the carriage and place the paper Into the upper set of sockets.
8. Feed the paper Into the silt of the barrel on your left hand side.
6. Use the form advance button (inside the lid near the carriage) to bring the serrated page separation
in line with the marked position.
9. Return the paper feed mechanism lever to its normal position.
10. Close the door and lower the lid,
11. Press the START button on the exterior console panel.
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Simulation Program

The simulation program is absolutely necessary for the proper operation of the camera in
Welssenburg mode. It is located near the BL-6A2 experimental hutch behind the large table.
Ideally on would wish to maximize the rotation range through a correct choice of coupling constant.
Limitations to the rotation range are further set by a higher background which accompanies the longer
exposure time. An Idea of the expected resolution Is useful since overlaps at high resolution do not
necessarily mean overlaps at lower resolution and vice versa,
1. Turn the P.C, on; the switch Is at the bottom right hand front of the CPU.
2. Once the program Is loaded a > prompt should appear. Type SIMULATE, and return.
3. Parameters are changed by moving the highlight to the parameter In question with the arrow keys
and entering the new value. The coupling constant must be greater than 0, use 0.01 for an oscillation.
4. The simulation Is started by depressing the SET function key (F-10). Depression of the END function key
(F-1) will exit the program Is the answer to the query Is In the affirmative.
5. After the Initial simulation pattern Is calculated the box is moved (with the mouse) to the area of
interest. Clicking the left hand mouse button expands the area within the box.
6. As a general rule, If you can see spot separation In the expanded display the WEIS program can
evaluate the spots.
7. Depressing the right hand mouse button returns you to your previous level. From Expanded to
Unexpanded to Parameters.
8. The COPY key (left of F-1) will give you a hard copy of the screen on the printer above you.
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Copying Data to Exabyte

1. If you have not done so read Section 5.A.
2. PFD® (tor English version) <enter><enter>
3. Choose OPTION 2 to edit.
4. Select Data Set Name = WEIS.CNTL <enter>
5. Place a S to the left of the MT2EMT option. This selects the member of the partitioned data set.
6. Each EXABYTE can hold about 15 magnetic tapes. The procedure requires that you give a dummy
name to each tape that you wish to add. Therefore, alter V0L=SER=(A1,A2,A3) to correspond to
your magnetic tapes. The names are unimportant, only the number of names.
7. The key PF24 takes you to the comand line, SUB <enter> submits your job. Hit PF15 until you return to
the READY prompt.
8. Appendix 5 tells you how to load the magnetic tapes. On the screen in the printer/tape drive room
you will see two entries corresponding to your job. Load the first one first, if it Is the EXABYTE allow it
about 30 seconds before loading the tape.
9. Once you know Its working and your not doing anything else on the FACOM you might as well
LOGOFF.
9. Each full tape takes about 20 minutes (1.25 minutes per imaging plate), you then have a 10 minute
window to put on the next tape. Miss that window and you must continue with a new Exabyte or start
over. The tape drive will be the same as the last tape. The EXABYTE is Initialized either SL or NL
depending on the first tape. All tapes must be either one or the other.
10. When your job is done, please delete your output. ST will list your jobs, OUTDEL followed by the
jobname will delete the output.
11. ©ETPCOPY entered outside of PFD allows you to copy directly from one EXABYTE to another. It takes
a long time but does not need intervention so do at night if possible. The screen in the printer/tape
drive room will give you two entries, load the first one first allowing about 30 seconds before loading
the second. INEMT will be copied to OUTEMT.
12. ©ETLABEL will list the contents of an EXABYTE, no titles just statistics. The output goes to the left hand
printer. For magnetic tapes this command is ©MTLABEL.
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Restaurant Guide and Map

1. The Skylark is a Western style restaurant located on the major road, and is open until 2a.m..
2. Eel restaurant located almost directly across the road from the main entrance to Tsukuba University.
It closes at approximately 10p.m.. (It serves chicken as well as eel.)
3. Beef restaurant serves good food. Look at the map for directions.
4. Quaint Japanese restaurant located further down the road from the Skylark, on the opposite corner is
a petrol station. It serves good, cheap food, There are no pictures on the menu, but take your
chances it Is worth It.
5. Noodle restaurant - see map for directions.
6. Some of the Western style restaurants are not worth It, like the one across the street from the noodle
restaurant.
7. Denny's Family Restaurant is reasonable.
B. Avoid the Pizza restaurant in the Civic Centre and Baxter's, an American casual restaurant.
9. Also avoid the Japanese restaurant located before the Eel restaurant, that looks like a trucking stop It probably Is If you consider the terrible food that they serve.
NARITA

!

1

4

408

/1
/408
1

8
8

5
Higashiodori

/Nishiodori
7408

2
9

408
KEK

3.
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Traveling to KEK

From Tokyo
11 Joban Highway Bus to Tsukuba Center
A convensional express bus service (Joban Highway Bus) Is available between the JR Tokyo
Station and the Tsukuba Center. The bus leaves JR Tokyo Station every 20 minutes in the morning
(the first bus: 6:00 am) and every 15 minutes In the afternoon (the last bus: 22:30) from bus stop
No.2 located on the side walk at the south end of Yaesu entrance. The Highway bus fare Is 1,230
yen, and will take about 70 minutes to the Tsukuba Center terminal. The taxi stand Is right next to
the bus stop as Is the rather Infrequent bus to KEK (Number 1 bus stop). I suggest, that If you are not
used to Japan, to take the taxi which costs about 2500 yen.
2) Japan Railway to Tsuchiura
Take a train of the Joban Line bound for Tsuchiura (fare V 1,090, travel time about 70 mln). which
leaves at Ueno Station, the 4th stop from Tokyo Station on the Yamanote Line. A bus service to
Tsukuba Center Is available at 20 - 30 mln intervals from the west exit of Tsuchiura Station.
3) Joban Highway Bus to KEK
A convensional express bus service (Joban Highway Bus) is available between the JR Tokyo Station
and Mt. Tsukuba, and the bus also stops in front of KEK (see time table). The bus stop at JR station is the
same place where the express bus to Tsukuba Center leaves (see above). The Highway bus fare Is
1,450 yen, and takes about 90 minutes to KEK. The highway bus to Mt. Tsukuba is sheduled to leave the
JR Tokyo station at 7:15,9:05,11:05,12:50,14:50.16:35,18:35 and 20:20.
From Narita Airport
DTaxi
Take a taxi from the airport to KEK directly (fare about 16,000 yen, travel time 80 min).
3) Airport Limousine Bus or Narita Express Train to Tokyo and then to KEK
Take the Limousine Bus (fare 2,600 yen. travel time about 90-120 min) or Narita Express Train
from Narita Airport to Tokyo Station. Then follow directions from Tokyo.
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