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Ab stract
Struc tural da ta bases are one of the ba sic tools of mod ern
crys tal log ra pher. They are necesary for many tasks from
just draw ing the pic ture of the struc ture and study of sym -
me try to phase anal y sis and de sign of new materials. In this
con tri bu tion, some da ta bases for in or ganic compounds are
char ac ter ized to gether with their avail abil ity.The following 
da ta bases and other sources of the da ta base type in for ma -
tion are men tioned - ICSD - in or ganic crys tal struc ture da -
ta base, Crystmet, Pow der Dif frac tion File, Crys tal
Struc ture Lat tices, Pauling file, Pearson's Crys tal Data,
Mincryst and some oth ers.

Links to the most im por tant struc tural da ta bases can be
found for ex am ple at ad dress [1].

In or ganic Crys tal Struc ture Da ta base - ICSD

Ba sic  struc tural da ta base of in or ganic compounds is the
da ta base ICSD - In or ganic Crys tal Struc ture Da ta base [2,
3] de vel oped and main tained in the In for ma tion cen ter FIZ
in Karlsruhe. It in cludes re cords of all in or ganic struc tures
pub lished since 1913. The scope was grad u ally ex tended in 
the di rec tion of intermetallic com pounds with known
atomic co or di nates. Since 2003 FIZ Karlsruhe started to fill 
in the re main ing gaps and will in fu ture in clude all pub -
lished intermetallic com pounds. Un til 2003 ICSD did n’t
con tain any struc tures with C-H or C-C bonds (“or ganic
com pounds”). In 2003 this rule was mod i fied: Now new
en tries should not con tain both C-H AND C-C bonds (i.e.
com pounds with tetramethylammonium will be in cluded
now as well as oxa lates).

 The ed i to rial team con tin u ously ex tract and ab stract
the orig i nal data from over 80 lead ing sci en tific jour nals
and ad di tional 1,900 sci en tific jour nals. ICSD is up dated
twice a year, each time add ing ap prox i mately 3,000 new
re cords. 

At pres ent, the ICSD con tains 600 crys tal struc tures of
the el e ments, 15,000 re cords for bi nary com pounds,
33,000 re cords for ter nary com pounds, 35,000 re cords for
quarternary and quintenary com pounds. Last half-year in -
crease of en tries was about 4000. All the en tries are
checked sev eral times and only data from good qual ity
sources are ac cepted. 

The da ta base con tains fully de ter mined struc tures with
atomic co or di nates. Co or di nates for hy dro gen at oms or
vagabonding at oms like Na in Zeolites may be miss ing. 
Most of the struc tures con tained in ICSD are pub lished in
jour nals, only a few en tries were sub mit ted as pri vate com -
mu ni ca tions.

The en tries are tested for for mal er rors, plau si bil ity and
log i cal con sis tency. The data are stored as pub lished, they
are not be ing stand ard ised. As a rule the set ting of the space 
group cho sen by the au thor is con sid ered as a valu able in -
for ma tion that should not be changed.

In par tic u lar, the da ta base pro vides in for ma tion on:
struc tural data - atomic co or di nates  of pure el e ments, min -
er als, met als, and intermetallic com pounds, struc tural
descriptors (Pearson sym bol, ANX for mula, Wyckoff se -
quences), bib lio graphic data, syn the sis con di tions

A search in ICSD for a phase (de fined by tem per a ture,
pres sure and chem i cal com po si tion) may yield in more
than one en try. There are com ments/re marks that give ad -
di tional in for ma tion on the qual ity of the data and re fer to
other re lated datasets of the same phase. Entries of “poor
qual ity” are not re moved from the da ta base. The fi nal eval -
u a tion must be done by care fully study ing the re sults of a
search by the user.

Ba sic search fields are - chem i cal name, min eral name,
chem i cal for mula, ti tle of pub li ca tion, ciation, au thors, cell, 
den sity, space group, atomic pa ram e ters, Wyckoff po si -
tions, atomic co or di nates, iso tro pic dis place ment pa ram e -
ters, site oc cu pa tion, bonded H-at oms, anisotropic
dis place ment pa ram e ters, atomic dis tances.
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Fig ure 1. Two search screens in FindIt soft ware.



There are two ba sic soft ware tools - PC ver sion with the 
soft ware FindIt and Web ac cess. Main search screens can
be seen on Fig. 1a, b

The soft ware can show all the se lected struc tures in in -
ter ac tive 3D vi su al iza tion (Fig. 2 a) with sev eral but not too 
many (with re spect to the ded i cated vi su al iza tion soft ware)
op tions. Ex port to VRML files is pos si ble. Struc tural pa -
ram e ters can be ex ported into stan dard CIF file. For se -
lected struc tures also pow der dif frac tion pat terns can be
sim u lated (Fig 2 b). The fol low ing pa ram e ters can be given
for the sim u la tion - wave length of ra di a tion, back ground
poly no mial co ef fi cients, theta lim its, peak shape -
pseudo-Voigt, Pearson with nec es sary shape pa ram e ters
and U, V, W con stants of  Cagliotti poly no mial de scrib ing
theta de pend ence of the peak width. Demo ver sion avail -
able on the Web page is fully work ing but on very lim ited
sub set of the da ta base. The an nual price of sin gle ac a demic
licence is about 435 EUR (incl taxes), in sti tu tional li cense
is for 920 EUR.  The soft ware and da ta base us age is cor re -
spond ingly dis abled each half of year and a new licence
key must be given. How ever the licence is paid an nu ally.

Internet ac cess has al ready been avail able for sev eral
years at ILL site in Grenoble (Fig. 3).  The ac cess can be
based on pass word pro tec tion or by user's IP ad dress. Sin -
gle acess is for about 1 000 EUR. The Web page can be
found at [4]. The fea tures are similar to FindIt soft ware.
Struc tures can be vi su al ized in VRML and pow der pat terns 
are gen er ated in PDF files. Both in ter faces can be used for

free gen er a tion of struc ture pic tures and pow der pat terns
for any struc ture, if the user just fill in cor rectly the Web
forms with the own data.The us ers with out password can
run the in ter face in demo mode. Intranet ver sions of demo
can be in stalled in Linux, HP, SGI, SUN.  

 CRYSTMET 

CRYSTMET® is a da ta base of crit i cally eval u ated crys tal -
lo graphic data for met als, in clud ing al loys, intermetallics
and min er als. Started in 1960 by Cro mer and Larson at Los
Alamos, its de vel op ment was con tin ued by the Na tional
Re search Coun cil of Can ada. In 1996 the pro duc tion and
dis sem i na tion of CRYSTMET® was trans ferred to Toth
In for ma tion Sys tems [5]. 

Crystmet da ta base con tains 109,877 en tries now. They
in clude crys tal lo graphic data, atomic co or di nates and cal -
cu lated pow der dif frac tion pat terns for intermetallics and
in or ganic ma te ri als. 

The CRYSTMET da ta base is em bed ded in a gen er al -
ized crys tal lo graphic da ta base soft ware en vi ron ment (Fig.
4). This en vi ron ment pro vides all the nec es sary tools for
da ta base search ing, data anal y sis and ma nip u la tion, crys -
tal lo graphic vi su al iza tion and as so ci ated sta tis ti cal
graphics. All da ta bases within this en vi ron ment are of a re -
la tional type and use the Microsoft Jet re la tional en gine.

En try into CRYSTMET is via a num ber of search
screens (Fig. 4) which pro vide in tu itive and easy ac cess to
search ing, anal y sis and vi su al iza tion. Ma jor en try points
are chem is try, bib li og ra phy, cell and pow der spec tra
(d-spac ing can be added). Re sults of que ries re side in sets
which can be fur ther manipulated using logical operations.

The out put for each en try can be ma nip u lated us ing
tools pro vided to cal cu late ge om e try, pow der
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Fig ure 2. Screens with crys tal struc ture (a) and pow der pat tern
(b).

Fig ure 3. Screen with Web in ter face of ICSD

Fig ure 4. Main screen of the Crystmet da ta base soft ware.



diffractometer trace with peak po si tions high lighted, 3-d
struc ture plots with ex ten sive plot op tions for com pound
ma nip u la tion. All soft ware anal y sis, cal cu la tion of dif frac -
tion pat terns and struc ture vi su al iza tion are in stan ta neous,
be ing cal cu lated di rectly from the da ta base en tries. Chang -
ing plot op tions and the cal cu la tion of dif frac tion spec tra
us ing a num ber of x-ray sources can be per formed in ter ac -
tively. Plot ting tools en able the user to con struct a va ri ety
of sol ids such as sur faces, spheres, cylinders and disc from
any structure in the database.

Tools of Ma te ri als Toolkit soft ware are pro vided to out -
put the re sults in a va ri ety of file for mats. The col lec tion of
fully gen eral and highly graph i cal tools op er ates on the
struc ture de scrip tion stored in an editable ASCII screen. A
sin gle com mand screen puts at the user’s fin ger tips sim ple
util i ties like dis tances and an gles or pow der-pat tern cal cu -
la tions, but also less com mon in ter ac tive mod u lar util i ties
like editable sur face mod els par al lel to any lat tice plane;
editable con tent for fully gen eral supercells; ad sorp tion
mod el ing for ca tal y sis stud ies; ep i taxy mod el ing;
push-but ton der i va tion of the con ven tional de scrip tion
within a dis tance tol er ance for any struc ture model. Ad di -
tional tools com prise 3D plots of pre dicted mor phol ogy, of
Voronoi poly he dra, of voids and chan nels, of ra dial plots

for se lected prop er ties cal cu la ble from their ten sor ex pres -
sion, like uni ax ial com pres sion or shear, or the three speeds 
of sound, clus ter mod el ing and their cal cu lated dif frac tion
pat tern, list ing of pos si ble twin laws, an aid for in dex ing of
con ver gent-beam elec tron dif frac tion pat terns, easy stor -
age and re trieval of multi-model files etc.

Price of annual sin gle ac a demic licence is about 1800
USD. The soft ware can be run only on sin gle par tic u lar ma -
chine which is checked by the soft ware.

With re spect to FindIt soft ware, there are sev eral more
fea tures (see above), the out put data are shown in suit able
and clear forms. The visualization soft ware (Fig. 5) is of 
better qual ity and with more op tions. By con trast for dif -
frac tion pat terns (Fig. 6) only wave length and con stant
width can be given. One in ter est ing tool is the pos si bil ity of 
continous change of tem per a ture fac tor with on line pat tern
vi su al iza tion.

Pow der Dif frac tion File - PDF

This da ta base is well-know by all the pow der
diffractionists. It was founded in a form of card sets -
ASTM, later on as JCPDS and now PDF. Now a days, it is
de vel oped, ed ited and main tained by the ICDD - the In ter -
na tional Cen ter on Dif frac tion Data [6].

Re lease 2006 of the Pow der Dif frac tion File con tains
over 500,000 unique ma te rial data sets. Each data set con -
tains dif frac tion, crys tal lo graphic and bib lio graphic data,
as well as ex per i men tal, in stru ment and sam pling con di -
tions and se lect phys i cal prop er ties in a com mon stan dard -
ized for mat. The PDF con tains the col lec tive works of
>2,000 jour nals and hun dreds of thou sands of au thors.
Each year, ~50 lead ing ma te rial lab o ra to ries are awarded
grants to an a lyze and char ac ter ize new ma te ri als for the
PDF. 

The ICDD and the col lab o rat ing da ta base or ga ni za tions 
each have ed i to rial mech a nisms for up dat ing his toric data.
Up dates are fre quently made by au thors. Cor rec tions in the
data are made by us ers of the da ta base or ed i to rial re view -
ers. Typ i cally, tens of thou sands of his tor i cal en tries are
up dated each year.

Tra di tional form of the da ta base is called PDF-2 and it
is a col lab o ra tive prod uct be tween ICDD, FIZ (Karlsruhe)
and NIST (Na tional In sti tute of Stan dards). Last is sue
(2006) con tains  about 160 000 in or ganic and 29 000 or -
ganic en tries (98 500 ex per i men tal entries, 77 500 en tries
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Fig ure 5. Out put screen of Ma te ri als Toolkit showing atomic
struc ture.

Fig ure 6. Out put screen of Ma te ri als Toolkit show ing atomic
struc ture.

Fig ure 7. Ex am ple of search win dow of PDF2



cal cu lated from ICSD da ta base, 10 000 from NIST da ta -
base).  It must be take into ac count that quite of ten more re -
cords cor re spond to sin gle phase. Each re cord con tains
ta ble of interplanar spac ings (d), rel a tive in ten si ties (I) and
of ten also dif frac tion in di ces (hkl). In ad di tion, chem i cal
for mula, chem i cal name, min eral name for min er als, crys -
tal sys tem, some phys i cal char ac ter is tics, ex per i men tal pa -
ram e ters, bib lio graphic in for ma tion and mark of data
qual ity. Each en try is in dexed for search in subfiles as min -
er als, or ganic com pounds, polymere, met als and al loys,
pharmaceuticals, ce ram ics etc.). The price of
sin gle ac a demic li cense is about 5800 USD,
an nual re newal is for 1150 USD but this is not
re quired in or der to run the soft ware. Search re -
sults win dow (Fig. 7) shows list of hits  - entry
num ber, chem i cal name, chem i cal for mula,
interplanar spac ing of the three strongests lines
and sym bol of crys tal sys tem. Clas si cal card
pic ture is shown on Fig. 8. Older search soft -
ware PCPDFWIN has been re placed by
DDView. It al lows to use dif fer ent search cri te -
ria and their boolean com bi na tions (chem i cal
el e ments, chem i cal and physical char ac ter is -
tics, re duced cell size, cen ter ing, names,
references and mainly interplanar spac ing of
strong or long lines). 

Elec tronic search man ual PCSIWIN, has
been re placed by SIEVE. The search is based
on Hanawalt, Fink and Long-8 lists. Input for

the pro gram con sists of pairs  d/I or  2q/I and
wave length.  Dif fer ent fil ters can be com bined. 
A flex i ble text im porter can read a wide va ri ety
of in put files. SIeve is linked with Global
searches and Search Pref er ences from

DDView. The re sults of SIeve can also be in te grated into
search cri te ria in DDView.

Pre ferred form of da ta base dis tri bu tion is, how ever,
PDF-4+. It is com plete change of con cep tion. This da ta -
base has com pre hen sive ma te rial cov er age for in or ganic
ma te ri als and con tains nu mer ous fea tures such as dig i tized
pat terns, mo lec u lar graphics and atomic pa ram e ters. It is
work ing more with to tal pow der pat terns rather than pure
d-I pairs. These pat terns are cal cu lated on-the-fly ei ther
from structural data or ex per i men tal dif frac tion pat terns,
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Fig ure 8. Clas si cal card pic ture of PDF2, soft ware PCPDFWIN with typ i cal data - 2q an gles, in ten si ties, hkl, ref er ence, chem i cal name,
chem i cal for mula, dif frac tion method and wave length, space group, crys tal sys tem, lat tice pa ram e ters, den sity, mo lec u lar weight

Fig ure 9. Search screens of PDF4+ with dif fer ent subfiles (top), el e men tal choice 
(bot tom). Ad di tional op tions are for ex am ple names, ref er ences, struc tural lim its
(sym me try, cell)



when cer tain parameters de scrib ing in stru men tal and phys -
i cal ef fects.  Da ta base is cre ated as a set of ta bles and it is so 
a clas si cal re la tional da ta base.  Soft ware is in te grated in the 
sys tems. The da ta base is dis trib uted in sev eral ver sions -
PDF4+, Min er als and Organics. PDF4+ con tains 255 000
en tries (229 000 in or ganic) and the price of sin gle ac a -
demic licence is 5 775 USD with re newal 1 150 USD each
year. How ever, un like PDF2, the soft ware can not run un -
less the licence is not reg u larly re newed. Morover, it is lim -
ited strictly to one par tic u lar ma chine. Organics 2007
ver sion costs 6 500 USD with an nual re newal of 2 940
USD. This da ta base was cre ated in col lab o ra tion with the
CCSD and it con tains over 300 000 en tries. In ad di tion to
fea tures of PDF4+ it in cludes also 2D chem i cal struc ture
and ad di tional search cri te ria spe cific for or ganic ma te ri als
can be ap plied.  

The pro gram DDVIEW+2006 con tains 44 dif fer ent
search meth ods to fil ter the da ta base con tents with cus tom
dis play of a se lec tion of 65 sep a rate data fields. Us ing a
Java™ point and click in ter face, var i ous search meth ods
and field se lec tions can be com bined to pro duce a nearly
lim it less choice of data min ing op tions (Fig. 9).

PDF-4+ is de signed to sup port au to mated quan ti ta tive
anal y ses by pro vid ing key ref er ence data re quired for these
anal y ses. Ev ery pat tern, in de pend ent of type or source, can

be dis played as a dig i tized pat tern, en abling an abil ity to
per form to tal pat tern anal y sis. Three dif fer ent al go rithms
are used to cal cu late the dis play, de pend ing on the source
of the data and in for ma tion re quired. PDF-4+ au to mat i -
cally chooses the ap pro pri ate al go rithm for dis play pur -
poses and then al lows the user to change the dis play based
on their lo cal con di tions. The user has the abil ity to ap ply
var i ous com mon in stru men tal pa ram e ters, op ti cal con fig u -
ra tions, and ex per i men tal pa ram e ters, in clud ing crys tal lite
size, into the dig i tal dis play (Fig. 10). 

The atomic co or di nate pa ram e ters pro vided in 98,291
en tries, from the LPF and NIST sources, per mit sev eral cal -
cu la tions based on scat ter ing and dif frac tion phys ics.
Rietveld tech niques can use the atomic pa ram e ters for
quan ti ta tive anal y sis and struc tural de ter mi na tion. The
PDF-4+ da ta base con tains sev eral in te grated scat ter ing
fac tor ta bles so that elec tron dif frac tion, vari able wave -
length X-ray dif frac tion, and neu tron dif frac tion patterns
can be calculated from first principles.
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Fig ure 10. New card view in PDF4+ DDVIEW soft ware. In ad di tion to line dif frac tion pat tern, full apttern can be cal cu lated with dif fer -
ent op tions (ra di a tion, pro files func tions - pseudo-Voigt, Thomson-Cox-Hastings with full con trol of line broad en ing be hav iour (U, V,
W, A, B  pa ram e ters well-known in the Rietveld anal y sis).



Crys tal Lat tice Struc tures

In dem on stra tion da ta base of crys tal lat tice struc tures
[7] all in di vid ual struc ture types can bee found clas si fied
ac cord ing space groups, Pearson sym bols or
Strukturbericht sym bols (Fig. 11). It in cludes 273 struc -
tures in 94 of the 230 space groups. Web in ter face of fers
static views of all the struc tures from ba sic di rec tions (Fig.
12), posibility of ro ta tion (Java ap plet), atomic co or di nates, 
primitve and basal vec tors. The da ta base is suit able for
look ing for any struc ture type and can be used also for gen -
er at ing of use ful pic tures with out com mer cial da ta bases.

Pauling file. Pearson's Crystal Data

The PAULING FILE pro ject is a col lab o ra tion be tween Ja -
pan Sci ence and Tech nol ogy Cor po ra tion (JST) and Ma te -
rial Phases Data Sys tem (MPDS). The pro ject started 1995. 
Na tional In sti tute for Ma te ri als Sci ence (NIMS) ob tains the 
right to pro vide the on line ser vice of this sys tem. The
Pauling File aims at a com pre hen sive ma te ri als da ta base
which cov ers all non-or ganic solid state ma te ri als and con -
sists of struc ture, dif frac tion, con sti tu tion, and phys i cal
prop erty data. 

The source of Pauling File data are around 150,000
orig i nal pub li ca tions taken from more than 1,000 sci en tific
jour nals since 1900. The data are pro cessed by an in ter na -
tional, highly-ex pe ri enced group of sci en tists with go ing
through a so phis ti cated data eval u a tion, stan dard iza tion
and der i va tion pro ce dure.

 The pres ent Pauling File in cludes about 80,000 struc -
ture en tries, 34,000 dif frac tion en tries, about 52,000 prop -
erty data counts, about 6,000 con sti tu tion en tries and 6,000
im ages of phase di a gram. The data of bi nary is ac com -
plished, while of multinay is at an un der de vel oped stage.

The main  idea came from P. Villars and the da ta base is
dis trib uted on CD ROM by ASM In ter na tional (price 1950
USD, sin gle user, [8]) - as Pauling File: In or ganic Ma te ri -
als Da ta base and De sign Sys tem-Bi na ries. It con sists of bi -
nary phase diagrams, crys tal lo graphic structure, in clud ing
lat tice pa ram e ters, struc ture types, view able atom po si -
tions, etc., dif frac tion data and patterns, in clud ing ‘in -
ferred’ pat terns from crys tal struc ture data, phys i cal
properties of bi nary crys tal line ma te ri als.

Search can be done in more than 200 fields for: jour nal,
au thor, coun try, or ga ni za tion, chem i cal com po si tion,
atomic en vi ron ments, phys i cal prop er ties (me chan i cal,
ther mal, elec tri cal, mag netic, op ti cal), struc ture de ter mi na -
tion de tails. The soft ware also al lows to search and plot dif -
fer ent sta tis ti cal de pend en cies, find in ter est ing rules and
cor re la tions. There fore it is said to be suit able for ma te ri als
de sign.
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Fig ure 11. Parts of ba sic menus of Crys tal Lat tice Struc tures site

Fig ure 12. Static views on struc ture in Crys tal Lat tice Struc tures.



The file can be used on-line at [9] but free reg is tra tion is 
re quired. Orig i nal soft ware - database browser is dis trib -
uted by ASM, demo can be found at [8]. 

Pearson's Crys tal Data is the is the soft ware front-end 
for the da ta base on the Microsoft Win dows plat form and it
is dis trib uted by Crys tal Impact from this year [10]. The
first ver sion will con tain 150,000 struc tural data sets (in -
clud ing atom co or di nates and dis place ment pa ram e ters,
when de ter mined) for more than 95,000 dif fer ent phases,
roughly 12,000 ex per i men tal pow der dif frac tion pat terns
and about 130,000 cal cu lated pat terns (interplanar spac -
ings, in ten si ties, Miller indices).

Se lected fea tures of the pro gram are for ex am ple fol -
low ing.

Visualization (3D pic tures) of crys tal struc tures,
radii/vol umes di a gram for com par i son of sim i lar crys tal
struc tures , chemical sys tem (sys tem ma trix),  phases list,
link to phase diagrams on line, link to orig i nal pub li ca tion
(if avail able on line), vi su al iza tion of atomic en vi ron -
ments/co or di na tion poly he dra, man ual mea sure ment of se -
lected dis tances and an gles, cal cu lated pow der pat tern for
user-de fined wave length, pub lished pat tern (if avail able),
table of dis tances and an gles:  3D pic ture of se lected atomic 
en vi ron ment, dis tance sta tis tics his to grams 

Search for: in ter atomic dis tances, phase in for ma tion
(e.g. phase for mula, phase pro to type, min eral name),
chem i cal com po si tion, atomic en vi ron ment (co or di na tion
num ber, atom coordinations), crys tal lo graphic data and
clas si fi ca tions, struc ture de ter mi na tion de tails, pro cess ing
in for ma tion (e.g. PDF-num ber), bib lio graphic data 

Com plete flex i bil ity to edit an en try re port by add ing a
col umn with an other da ta base field, or mov ing or de let ing
col umns, as well as sort ing 

Com par i son of near est neigh bor his to gram of any spe -
cific atom with its sta tis ti cal plot con tain ing all dis tances in
the database 

Dy namic changes of the se lected atomic en vi ron ments
by click ing on its near est neigh bor his to gram 

Search ing for pre-de fined atomic en vi ron ments (co or -
di na tion poly he dra) in clud ing se lec tion cri te ria to the cen -
tral atom and to the co or di na tion at oms, as well as its
in ter atomic distances 

A ses sion to gether with its an swer sets, se lec tion cri te -
ria, and vis ited views can be stored and used as a start ing
point for next ses sion.

Typ i cal pro gram screen is on Fig. 12.
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Fig ure 12. Typ i cal screen of Pearson's Crys tal Data (Crys tal Im pact). Sep a rate parts of the win dow dis play - struc tural data, in ter ac tive
struc ture view, pow der pat tern, atomic po si tions.



NIST da ta bases

Two struc tural da ta base are dis trib uted by NIST.
NIST Sur face Struc ture Da ta base - SSD [11]. The

da ta base is the only com plete crit i cal com pi la tion of re li -
able crys tal lo graphic in for ma tion now avail able on sur -
faces and in ter faces. SSD brings in stant ac cess to de tailed
text and graph i cal dis plays of over 1250 ex per i men -
tally-de ter mined atomic-scale struc tural anal y ses. 

Crys tal Data [12] da ta base  in clude the stan dard cell
pa ram e ters, cell vol ume, space group num ber and sym bol,
cal cu lated den sity, chem i cal for mula, chem i cal name, and
clas si fi ca tion by chem i cal type. 

Other use ful da ta bases can be found at the site. 

Min er al og i cal databases

It is in ter est ing to note that some min er al og i cal da ta bases
are dis trib uted free. Two of them should  be men tioned
here -  Min er al ogy Da ta base [13] and Mincryst [14]. The
formed con tains 4442 min er als. The  in for ma tion in cluded
is for ex am ple - chem i cal com po si tion of min er als, crys tal -
lo graphic in for ma tion (pow der pat tern, unit cell), pho tos of 
min er als (Fig. 13), phys i cal char ac ter is tics like hard ness,
den sity, op ti cal prop er ties) and min er al og i cal clas si fi ca tion 
-  Dana's New clas si fi ca tion, Strunz clas si fi ca tion, al pha -
bet i cal list ings of min eral spe cies. There also are ex ten sive 
links to other ex ter nal sources of min eral data and in for ma -
tion. As a new fea ture in ter ac tive struc ture pic tures can be
shown by us ing ap plet (sim i lar to Crys tal Lat tice Struc tures 
applet). The lat ter, Rus sian da ta base (In sti tute of Ex per i -
men tal Min er al ogy, Mos cow), is called "Crys tal lo graphic
and Crystallochemical Da ta base for Min eral and their
Struc tural An a logues" and it is a com bi na tion of struc tural
da ta base, the o ret i cal pow der pat terns and soft ware. Two
ver sions are avail able: stand-alone and WWW. Over 5000
en tries for around 2500 unique min eral names can be found 
there [14]. Each en try has a min eral name, chem i cal for -
mula, space group, lat tice pa ram e ters, atomic co or di nates,
tem per a ture fac tors, oc cu pa tion and bib lio graphic in for -
ma tion. Soft ware pack age in cludes cal cu la tion of pow der
pat tern or mix ture of phases, standardless phase anal y sis,
struc ture vi su al iza tion etc.

Other databases

Spe cialized da ta bases can be found for in com men su rate
struc tures [15] and zeolites [16].

Crys tal lo graphic server in Bilbao [14] pro vides in for -
ma tion on space groups (e.g. gen er a tors of po si tions in in -
di vid ual space groups, sub groups etc.)  sim i lar to the
information in In ter na tional Ta bles for Crys tal log ra phy
vol. 1.

Data of gen eral in ter est like pe ri odic el e ment ta bles
[18-20]. The last one [20] is fo cused on X-ray char ac ter is -
tics.
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Fig ure 13. Min eral pic ture from Min er al ogy Da ta base.


