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A. | NTRCDUCTI ON

EMVAP3DT is used to calculate 3D structure factors froma 3D
MAP. These structure factor data can then be nmanipulated in
prograns |i ke EMSF and can be back-transfornmed to 3D MAP data with
EMSF3DBT, for exanple to nmagnify small regions of a 3D MAP (1i.e.
create data with very high pixel resolution for producing nice
shaded-surface renderings in ROBEM. Note that sonme of these
features are being added directly into ROBEMw th the goal of being
abl e to produce such renderings at near interactive speeds!

EMVAP3DT evol ved from Lynn Tenn Eyck's "FFTBAK" P1 Fourier
transform programand is adapted to the Purdue EM processi ng
system The program accepts as input a PIF format 3D MAP and now
out puts structure factor data in PIF fornat.

In ol der versions of EMVAP3DT, the dinensions of the input 3D
MAP had to obey certain restrictions: the x-di nension (NCOL) of
each section of the input map had to have an EVEN nunber of sanple
poi nts and none of the dinensions (NCOL, NROW NSEC) were allowed to
have prinme factors greater than 19. EMVAP3DT still has these
restrictions but the program handles the “work” for the user
internally. Hence, the user (YOU') no longer has to pre-trimthe
i nput 3D MAP to neet these restrictions before running EMVAP3DT
(hooray, hooray!).

EMVAP3DT is fairly sinple to run and can probably be run
interactively with nost size maps (probably 201° or smaller). The
majority of time is spent on I/O (reading in the 3D MAP data and
witing out the SF data). Hence, when this routine and its
conpani on, ENMSF3DBT, are inplenmented in ROBEM the cal cul ations
shoul d be lightning fast! (prom ses, prom ses)



B. PROGRAM | NPUT

3D MAP input filenanme (A)

PI XSI Z, RES LO RES H, SCALE FAC (4F)
SF data output filename (A

SF output file header (80Al)

Det ai | ed descriptions of program i nput:

B w e

1. 3D MAP input filename (A FORNAT)

Enter the name for the file that contains the input 3D MAP. The
program expects as input a map with Z-sections, in which X varies
nost rapidly (rows) and Y nost slowy (colums).

2. PIXSIZ, RES LO, RES H, SCALE FAC (4F)
DEFAULTS: 1.0, 1000., 2.0001, 1.0

PI XSl Z is the dinmension of each voxel in the 3D MAP. PIXSIZ
may be defined in any units you choose (A nanoneters, pixels,
yards, etc.) but you MJUST BE CONSI STENT and use the sane units to
define PIXSIZ, RES LO and RES H. RES LO and RES H define the
| ower and upper resolution limts, respectively, of the structure
factor data to be calculated. RES LOis generally entered as the
DEFAULT (1000.0) to assure that all low resolution structure factor
data, including the h,k,1=0,0,0 reflection, are conputed. RES H
must be larger than 2.0*PI XSIZ or the Nyquist limt (two-pixe
resolution) would be violated (a definite no no). The DEFAULTS for
PIXSIZ and RES H are 1.0 and 2.0001*PI XSl Z. This value for RES H
shoul d be treated as an absolute lower Iimt, which, if used, is
likely to be an unrealistic value for 3D MAP data which normally
have VOXELS that are at least two or three tines smaller in
di mension than the resolution limt of the data.

The nunber of structure factor data computed, and hence, tine
of execution of the program varies inversely with RES H. The
lower RES H is (i.e. to output data at a higher resolution limt),
the longer it takes EMVAP3DT to conpl ete and the anmount of data
out put increases as does the size of the disk file.

SCALE_FAC is a scale factor (DEFAULT = 1.0) by which the
structure factor data (A and B parts) are nultiplied to expand or
contract the dynam c range of the data.

3. SF output filenane (A FORVAT)

Enter a filename for storing the 3D structure factor data.
Currently the program automatically stores the data in PIF (Bl NARY)



format. The program UNICONV will eventually be updated by RM to
all ow users to output SF data in an ASCII format (takes nore disk
space but can be edited). EMPROGS. DOC describes the SF data and
how they are stored. (This is incorrect. Need to ask RWA where
such information is kept.)

4. SF output file header (80A1 FORMNAT)

Enter any header information (up to 80 characters) you I|ike
her e. This information is stored in the header record of the SF
data file.

The FORTRAN code for EMVAP3DT is in DEXTRO3: [ TSB. FOR] EMVAP3DT. FOR.
Docunent ati on at http://bilbo.bi o. purdue. edu/ ~baker/ progr ans/ pr ogr ans. ht ni



C. FLOW CHART FOR EMVAP3DT PROGRAM

| - Pl RADDEG !
| - PIF_OPEN !
- MAP3DT_INFO -|- PIF_READ GH - differentEndian !
| - PIF_READ DH -|- differentEndian !
| | - convert BackFl oat !
|- CHK_ PRI ME !
[- PIF_INIT_HEAD !
| -

REAL_TO REC !
- MAP3DT_GETMEML - MALLCC !

- PIF_READ TMAPI 2 - Pl F_READ MAP_SHORT | MAGE !

*

*

*

*

*

*

*

*

*

*

*

*

*

* | _

* |- SRFP ! | -

*- MAP3DT_PASS1 -|- REALFT - CWPLFT —|- MDFTKD ----- | -

* | |- DIPRP ! | -

* | - COVMPLFT — (see above) | -

*

| -

*- FREE !

*

*- Pl F_CLCSE !

*

*- MAP3DT_GETMEMZ2 - MALLOC !

*

*- MAP3DT_STORE !

* | - R2CFTK !

* |- SRFP ! | - R3CFTK !

*- MAP3DT_PASS2 — CMPLFT —| - MDFTKD ----- | - RACFTK !

* |- DIPRP ! | - R5CFTK !

* | - RBCFTK !

* | - RPCFTK !

*- MAP3DT_SFQUT -|- Pl RADDEG !

* |- PIF_OPEN !

* |- PIF_WRITE_ GH - differentEndian !
|- PIF_WRITE DH -|- differentEndi an !
| | - convertBackFl oat !
|- PIF_WRI TE_SF !
|- PIF_CLCSE !
| -

FREE !

L I N

- MAP3DT_LOADDATA !

R2CFTK
R3CFTK
RACFTK
R5CFTK
R8CFTK
RPCFTK



