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What„s in SpringerMaterials?

4. More to come …

1. Landolt-Börnstein

2. Databases:

– Inorganic 

Solid Phases

– Thermophysical

Properties

3. Chemical Safety:

– REACH 

– GHS

– RoHS, WEEE
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• > 200,000 pages | > 100,000 online documents | > 150,000 figures

• > 250,000 chemical substances  | > 1,200,000 literature references 

• Systematic and comprehensive evaluation of data by renowned 

authors and editors  (… since 1883)

What is Landolt-Börnstein?
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• Hammering Man

at  the  Frankfurt Fair

OR

• 200,000 pages = 400 Volumes

= 24 m piled up
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What does “critically evaluated” mean?

Temperature  measurements
Best 

result

Paper 3,

published by

Paper 2,

published by

Paper 1,

published by

Paper 4,

published by

Editors & Authors

•Pick best results

•Describe optimal

experimental set-up

•Explain best practise

•Give physico-chemical

background information

•Pick best results

•Describe optimal

experimental set-up

Journal article cited

in SpringerMaterials.

Now more than 

1,200,000 citations

Included!

http://eu.wiley.com/WileyCDA/WileyTitle/productCd-2044.html
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 Info Documents

 PDF Documents 



R. Münz, S. Scherer9

Figures

Text

Tables

 Actual Documents

Subscription Required
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 Free-access Info Documents
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Database on

Inorganic Solid 

Phases

“Linus Pauling File”

 Physical Properties
(44,000 Data Sheets)

 Structure/Diffraction Data
(123,000 Data Sheets)

 Phase Diagrams
(23,000 Data Sheets)
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„Inorganic Solid Phases“:

Overview of Relevant

Data Sheets
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Actual Data Sheet
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Database on

Thermophysical 

Properties

Subset of the DDBST / 

Dortmund Data Bank 

Software

& Separation Technology

 Thermophysical Properties of 

50 Organic Liquids + Water and 

their

1225 Binary Mixtures
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„Thermophysical  Properties“:

Overview of Available Data
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Actual Data Sheet

Data available as CSV File
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Chemical Safety 

Data

(44,000 Documents)

 REACH (Registration, Evaluation, 

Authorization and Restriction of 

Chemicals

 GHS (Globally Harmonized System)

 RoHS  (Restriction of Hazardous 

Substances)

 WEEE (Waste from Electrical and 

Electronic

Equipment)
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Chemical Safety Data

• 44,000 documents on  REACH  | GHS  | RoHS  | WEEE

• Identifies recognized potential dangers of a substance

• Standardized classification and labeling

• European Union Regulation requires all companies manufacturing or 

importing /exporting chemical substances to/from the European Union 

in quantities of  > 1 t/a  to register at European Chemicals Agency 

(ECHA)

• SpringerMaterials has been official identified as a REACH 

compliant provider by the European Chemicals Agency (ECHA)

• Information instantly available under one source – one-stop shopping
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Actual Safety Document
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Summary
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SpringerMaterials in a Nutshell

Database on Inorganic Solid Phases 

“Linus Pauling Files”

ca. 190,000 documents

Database on Thermophysical Properties 

“Dortmund Data Bank Software & Separation 

Technology”

ca.  300,000  data points
Chemical Safety Data

REACH | GHS | RoHS | 

WEEE

ca. 44,000 documents 

“Landolt-Börnstein”

ca. 100,000 documents 
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SpringerMaterials Users‟ benefits …

• Researcher is given the task to replace thick zinc coating with a zinc-

manganese coating to prevent corrosion on car bodies

– Formulated  theory on best composition of the compound

– After  testing, result opposite of what was expected

• Searched for phase diagram to find out why

• After 6 weeks of searching found a Xerox copy of an original article 

published in an obscure German journal from 1948!

– More questions followed as to the crystallography of the compound

– 2 more weeks of searching in another source to find answer

• With SpringerMaterials :

→ 30 seconds to search and find!
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How to use …
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magnetic susceptibility|

 Search  

3

4

1

2

magnetic susceptibility|

 Navigate  

2

1
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Navigate:

 Subject Areas

 Bookshelf  



R. Münz, S. Scherer26

 Select Subject Area
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 Select Content 

 Select Subject Area
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 Select Document 

 Bread-crumb Trail 
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 Select InfoDoc 
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Volumes, Sub-Volumes

as in Print

Navigation 

via Bookshelf
Pick Volume
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Browse 

Table of Contents
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Search: 

 Google-like 

 Periodic Table

 Advanced Search
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Number of 

Documents 

Found

Source of 

Documents 

Found
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„Landolt-Börnstein“ Content:

Search Hit Highlighted
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„Inorganic Solid Phases“:

Overview of Relevant

Data Sheets
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Actual Data Sheet
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„Thermophysical  Properties“:

Data Sheet Found
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„Thermophysical  Properties“:

Overview of Available Data
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Actual Data Sheet

Data  available as CSV File
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Available  Content
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Advanced Search

Search for Substances, CAS Numbers, 

Bibliography, restricted to Subject Areas, etc.
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Speed Typing for Substances:

Dynamic List of Potential Search Hits
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Speed Typing for CAS Numbers:

Dynamic List of Potential Search Hits
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Speed Typing for Bibliography:

Dynamic List of Potential References
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Speed Typing for 

Substance Names:

Dynamic List of 

Potential Search Hits
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Actual Safety Document



R. Münz, S. Scherer48

Search 

Benefits in a 

Nutshell
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Number of 

Documents 

Found
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Number of 

Documents 

Found
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Number of Documents Found 

And the Right Ones, Too!
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Use 

Cases
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1.   Selects components 

by clicking on 

elements in 

periodic table

2.   Available content 

shown

Aircraft engineer needs

new alloy for construction

of stronger winglets: 

e.g., Al-Fe-Ti

SpringerMaterials

Typical Usage 

Situation
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1.    Opens phase diagram

2.    Selects desired material from

diagram

3.   Collects desired materials

properties 

Aircraft engineer needs

new alloy for construction

of stronger winglets: 

e.g., Al-Fe-Ti

SpringerMaterials

Typical Usage 

Situation
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1.    Read fundamentals

2.    Select desired vapor pressure

from table

Chemical reactor

burst due to high

vapor pressure

SpringerMaterials

Typical Usage 

Situation
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1.    Read fundamentals

2.    Search for data about high-

energy precision irradiation

3.    Check the response of

biological material in 

relation

to the applied dose

Manufacturer of

medical equipment

designs a new apparatus

for  tumor therapy

SpringerMaterials

Typical Usage 

Situation
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Thank you !

Stay tuned !
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Backup Slides

Bonus Track
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Particles, Nuclei and Atoms

user: researcher, engineer

field of activity: medical research and application

sample task: design of appropriate devices and beam lines within an tumor treatment

installation

SpringerMaterials

usage:

type in easy search box: "ion irradiation"

result: first hit: overview of the physical concepts and relevant quantities with respect

to prominent particles.

volume: LB III/25

The information about ion irradiation enables any engineer or medical physicist to design 

and implement appropriate accelerators and beam lines. For that he has to know the 

energy loss and damage rates of protons, for example, as described in vol. LB III/25. 

With 'ion irradiation' typed into the easy-search field he obtains the needed information.



R. Münz, S. Scherer60

Molecules and Radicals

A chemical analyst shall find out if the material to be analyzed is the expected material 

C9H14N2. He uses NMR spectroscopy for this task and likes to compare the measured 

chemical shift with the chemical shift of C9H14N2. For this he types "C9H14N2 chemical 

shift" into the easy-search box and selects "Chemical shifts and coupling constants of 

C9H14N2", the hit "C9H14N2" contains the desired data.

user: scientist

field of activity: chemical analysis

sample task: measuring by NMR spectroscopy the chemical shift of the material to be

analyzed and comparing it with the chemical shift of the expected material

C9H14N2

SpringerMaterials

usage:

type in "C9H14N2 chemical shift" into easy-search box; select "Chemical

shifts and coupling constants of C9H14N2"

result: hit: "C9H14N2" contains the desired data

volume: LB III/35D3
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Electronic Structure and Transport

A researcher or an engineer in a department for sensor development wants to design a 

new flame sensor. First, he might wish to refresh his knowledge on pyroelectricity. He 

types “pyroelectric effect” in the easy search. The third hit leads him to a chapter on 

fundamentals in volume III/29B. After reading, he wants to find suitable materials, for 

which he goes to the Advanced Search and types “pyroelectric coefficient”  into the 

Properties search field. He  receives a lot of documents about relevant materials and will 

then be able to choose the best by comparing their pyroelectric coefficients.

user: researcher, engineer

field of activity: sensor development

general task: design of a flame sensor

sample task 1: get an overview on pyroelectricity

SpringerMaterials

usage:

type "pyroelectric effect" into easy-search box

result: 3rd hit: "Pyroelectric equations of state and definition of pyroelectric

coefficients"

volume: LB III/29B

sample task  2: get suitable materials

SpringerMaterials 

usage:

type "pyroelectric coefficient" into Advanced Search Properties box

result: 91 hits in electronic "Structure Structure and Transport", mostly substances

volume: LB III/29B, III/36B
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Magnetism

A company wants to develop permanent magnets for special applications defined by the 

company’s customers. A researcher/engineer of the development department gets the 

job to gather information for suitable materials. He/she types "magnetic hysteresis" into 

the easy-search box and gets a list of materials which show magnetic hysteresis. This 

list may be used to continue search for special materials suitable for the customer's 

needs.

user: researcher, engineer

field of activity: permanent magnet development

sample task: get an overview of materials with magnetic hysteresis

SpringerMaterials

usage:

type "magnetic hysteresis" into easy-search box

result: 51 hits in "Magnetism"

volume: LB III/27, III/19
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Semiconductivity

user: researcher, engineer

field of activity: Photovoltaics

task: • design of a solar cell prototype

• gain of overview on the state of knowledge of the underlying physical

concepts

• test of a suitable new material; information about this material's properties

SpringerMaterials

usage:

type in "photovoltaic cell" into easy-search box; select "photovoltaic power

generation"

result: first hit: overview of current established state of concepts and techniques

around solar cells ; selection of CuGaSe2 as material of interest

SpringerMaterials

usage:

type in "CuGaSe2" into substance-box under 'Advanced Search', "band

energy" into property-box

result: first hit: data around CuGaSe2 needed to project a solar device (e.g.

suitability to absorb light dependent on temperature, cf. Fig. 3)

volume: LB III/41E

SpringerMaterials

usage:

alternatively type in "CuGaSe2" into substance-box under 'Advanced

Search', "mobility" into property-box

result: first hit: data of the charge carriers of CuGaSe2, in particular mobility and

concentration

volume: LB III/41E
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Semiconductivity (continued)

A solar technician, employed to find a material system for a new photovoltaic cell, might 

type 'photovoltaic cell' simply into the SpringerMaterials easy-search template, resulting 

in a first hit in a document about 'photovoltaic power generation'. From that he gains a 

comprehensive overview about the concepts and techniques around solar cells. He 

might learn from the document that CuGaSe2 may be a suitable material of choice for 

his intentions. The amount of the energy gap and particularly its behavior must therefore 

be known. He uses the 'Advanced Search', typing 'CuGaSe2' into the substance-field 

along with 'band energy' into the property-field. As a result SpringerMaterials offers as 

first hit a document that describes the  data needed in the context of different other 

properties. Fig. 3 even displays the dependence of the band gap energy from the 

temperature.

He might be even interested in the carrier mobility within CuGaSe2, typing in 'mobility' 

under 'property', thus ending up at a document about transport properties of that 

material with all relevant quantities.
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Superconductivity

A research institute is designing a new particle accelerator which allows to accelerate 

particles like protons or heavy ions to increasingly higher energy before they hit each 

other. This can be achieved in circular accelerators provided the magnets used to bent 

the particle beam sustain a sufficiently high magnetic field. It is known that 

superconducting Nb3Sn would be a suitable material. As the magnet would be made of 

wires the researcher/engineer types "Nb3Sn wire" into the easy-search box to get 

documents which provide information on the properties of wires of Nb3Sn.

user: researcher, engineer

field of activity: accelerator design

task: develop a superconducting magnet

task: get the properties of wires of Nb3Sn

SpringerMaterials

usage:

type "Nb3Sn wire" into easy-search box

result: 26 hits in "Superconductivity"

volume: LB III/21
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Crystallography

user: engineer

field of activity: electronic engineering industry

task: miniaturization of storage elements

SpringerMaterials

usage:

type in easy-search box: "Ba-ferrite magnetic recording"

result: first hit: overview and suitability of a series of Ba-ferrites in the realm of

magnetic recording is presented, along with properties

volume: LB III/27G

SpringerMaterials

usage:

'Advanced Search', type in substance-box: "Ba-ferrite", in property-box

"crystal structure"

result: first hits: data on the crystal structure of Ba-ferrites with further references

volume: LB III/7 (possibly f)

result: when selecting 'Inorganic Solid Phases' (LPDF-database) even more

precise data are accessible

volume: LPF Database
An electronic engineer might strive to enhance the storage capacity of hard disks. To 

minimize its spatial dimensions the magnetic behavior of hexagonal ferrites are of 

interest, for instance barium-ferrite. When typing 'Ba-ferrite' into the 'substance'-field and 

'crystal structure' into the property-field he obtains as first hit information about the 

crystal structure and its behavior under different circumstances. When selecting 

'Inorganic Solid Phases' he is offered even more precise data.  When typing 'Ba-ferrite' 

along with 'magnetic recording' an overview of hexagonal ferrites is displayed as first hit, 

that are of interest as possible recording devices. 
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Thermodynamics

user: researcher, scientist

field of activity: scientific investigation of impurities within a semiconductor

task: design of an annealing-installation for semiconductor after implantation of

atoms under inert gas flow; choice: Argon gas mixture

SpringerMaterials

usage:

under 'Advanced Search' type in "Argon" into the substance-box and

"virial coefficient" into the property-box

result: first hit: overview of several gas mixtures containing Ar with the

corresponding virial coefficients

volume: LB IV/21B

For any engineer or scientist in a laboratory concerned with the production of technical 

material, a major means to alter the material's microstructure is annealing. In order to 

avoid unintentional absorption of foreign material from the surrounding ('extrinsic 

defects') the process takes place in inert gas atmosphere. Argon, and mixtures with 

other gases, is a widely used representative gas. 

The knowledge of the virial coefficients allows the exact calculation of the gas pressure, 

for example, if a certain temperature is required and volume given.

By using the 'Advanced Search' and typing 'Argon' into the substance-field, 'virial

coefficient' into the property-field, the user gets as first hit a list of these properties for 

several mixtures of Argon (LB IV/21B).
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Multiphase Systems

For a nuclear power plant to be built a national health institute or engineering company 

has to assess the health risk to the employees of the power plant and the people living 

in its neighborhood that would result from a malfunctioning of the power plant. To this 

end knowledge of the properties of plutonium (one of the most hazardous materials) and 

plutonium-containing compounds is of paramount importance. Phase diagrams of 

plutonium compounds allow to determine which compounds might possibly be 

generated under the conditions of operation of the power plant. Therefore the 

researcher/engineer types "plutonium phase diagram" into the easy-search box. 

Similarly the phase diagrams of other hazardous materials may be found.

user: researcher, engineer

field of activity: health risk assessment

task: get information on Pu alloys and compounds

task: get all available phase diagrams of compounds containing Pu

SpringerMaterials 

usage:

type "plutonium phase diagram" into easy-search box

result: 113 hits in "Multiphase Systems"

volume: LB IV/5, IV/11
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Advanced Materials

user: researcher, engineer

field of activity: displays

task: reducing the switching time of a liquid crystal display

SpringerMaterials usage: type in "liquid crystal switching time" into easy-search box

result: first hit: “liquid crystals - definition of properties” – An overview on all properties

is given here. Search “switching time” in this document. – The researcher finds

out: “It is desirable to have substances with low viscosity for application in a LC

cell.”

volume: LB VIII/5A

task: Now the researcher likes to get viscosity data of liquid crystals.

SpringerMaterials usage: type in “liquid crystal viscosity” into easy-search box.

result: first hit: “liquid crystals - definition of properties” (as above), second hit: “liquid

crystals – introduction” – In this file the arrangement of the data files is

explained.

hit 8: “Data ordered by properties > Viscosity” contains the desired data

volume: VIII/5Ae2
A researcher has the task to reduce the switching time of a liquid crystal display. He first 

likes to find out on which properties the switching time depends and types in “liquid 

crystal switching time” into the easy-search box. The first hit is a document giving an 

overview over all properties of liquid crystals. By searching “switching time” in this 

document the researcher finds out that it is desirable to have substances with low 

viscosity. He now searches for “liquid crystal viscosity” and finds an introduction where 

the arrangement of the data files on liquid crystals is explained and a data file “Data 

ordered by properties – Viscosity” which contains the desired viscosity data.
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Advanced Technologies

A scientist/an engineer working in the field of laser processing likes to gain an overview 

on metal sheet cutting. He simply types in “cutting” into the easy-search box. The first hit 

is the desired overview article “Cutting: Modeling and data”.

user: scientist, engineer

field of activity: laser processing

task: - metal sheet cutting

- gain of overview on the state of knowledge

SpringerMaterials 

usage:

type in "cutting" into easy-search box; select "cutting"

result: first hit: "Cutting: Modeling and data" - overview on the state of

knowledge

volume: LB VIII/1C
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Astro- and Geophysics

An astronomer or a scientist interested in astronomy who has observed an asteroid 

wants to find information about asteroids. In Landolt-Börnstein an overview on asteroids 

is given.

user: astronomer, researcher, engineer

field of activity: observatory

task: find information about observed asteroid

SpringerMaterials

usage:

type in "asteroid" into easy-search box; select "asteroid"

result: first hit: “Astronomy and Astrophysics before 1993” is not the

correct one, as mainly actual information is searched for; second

hit: “The asteroids” gives an overview on asteroids

volume: LB VI/4B
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Inorganic Solid Phases

A researcher in the optics industry wants to design a new infrared detector. He knows 

that an indium antimony alloy is a possible material and needs to find data about the 

energy gap of this material. E.g., he uses the substance-property search in the 

Advanced Search section. The first hit leads to the summary document of the InSb entry 

in the LPF database, then the seventh hit from top contains the data on the energy gap.

user: scientist, researcher, engineer

field of activity: researcher in optics industry

task: design of an infrared detector

SpringerMaterials

usage:

type in 'Advanced Search' into substance-box "InSb" and "energy

gap" into property-box; select LPF Database by marking the

corresponding box to the left

result: first hit yields all LPF-data sheets on InSb containing physical

property; click first hit; seventh hit from top: overview of the physical

concepts and relevant quantities with respect to prominent particles.

volume: LPF Database
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Thermophysical Properties

A car manufacturer wants to provide information in the cars' manuals on how much 

ethanol is to be used in ethanol/water mixtures so that the mixture does not freeze even 

in strong winters and can be still applied for cleaning the window panes. 

To give such an advice the freezing point of ethanol/water mixtures has to be calculated 

in dependence on the ethanol content. The researcher/engineer types "ethanol" and 

chooses "ethanol + water" in the input box of the Thermophysical Properties subject 

area. 

From the thermophysical data provided the depression of the freezing point by adding 

ethanol to water can be calculated by the researcher/engineer.

user: researcher, engineer

field of activity: chemical engineering

task: calculate the freezing point depression of ethanol/water  

mixtures

task: get the thermophysical properties of ethanol/water mixtures

SpringerMaterials 

usage:

choose "Thermophysical Properties", type "ethanol" and 

choose "ethanol + water"

result: 1 hit in "Thermophysical Properties"

volume: Dortmund Data Bank
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Inorganic Solid Phases

• The database on Inorganic Solid Phases contains all necessary data for any 

researcher or scientist dealing with materials in their solid form. It provides 

information about the regions and conditions of their existence (phase 

diagrams), their crystallographic and geometric structure (structural data) and 

their physical properties (property data).

Thermophysical Properties

• Thermophysical data of pure organic substances as well as mixtures consisting 

of an organic substance and water, or two organic substances, are represented 

in tables and diagrams. Chemical engineers are able to design and develop 

chemical reactors and plants if they know the thermophysical properties of the 

substances used in these reactors and plants. The data is also useful for 

(organic) chemists in research laboratories.

Current additional Database Content
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1.   Search suited magnetic

material

2. Get information about its 

molecular structure

3. Check its physical 

properties 

Engineer develops

smaller hard disk

with higher memory

capacity

SpringerMaterials

Typical Usage 

Situation
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1. Search for the carrier 

mobility of CuGaSe2

2. Get an overview of the 

climate conditions in 

the area of interest

Engineer develops

improved solar cell

SpringerMaterials

Typical Usage 

Situation
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Engineer needs to

improve the corrosion

resistance of car bodies: 

Steels coated with

Al-Fe-Zn layer

1.   Select 

components 

by clicking on 

elements in 

periodic table

2.   Available 

content  shown

SpringerMaterials

Typical Usage 

Situation
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3.    Refine search 

and check 

available content

4.   Check phase 

diagram and 

crystallographic

data of the 

chosen

composition

Engineer needs to

improve the corrosion

resistance of car bodies: 

Steels coated with

Al-Fe-Zn layer
SpringerMaterials

Typical Usage 

Situation
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A 

Closer 

Look

Three

Layers

per 

Doc

Usability

What the user

sees

What the user 

can find with the 

SpringerLink

search engine

What the user 

can find with the 

SpringerMaterials

Search engine

Summary

SpringerMaterials:

You look at a PDF, you search in a database!

easy to understand

but not searchable

wrong search result

precise search result


