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Introduction

Atoms To Go is a Periodic Table of the Elements.

Atoms To Go

| W Alkali metals W Honmetals b
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B Transition metals B Lanthanide series
W Other metals W Actiniche Seres

W Metalloids B Halogens

Lanthanoids

Actinoids

When you first launch Atoms To Go, you see a normal presentation of the
periodic table of the elements.

If you place the cursor over an element for a few seconds, you'll see the
name of the element pop up. (This feature must be enabled in the
preferences)



L3

Manganese

Clicking on one of the elements brings up a window that contains detailed
information about that element. You can copy many of the data values to
the clipboard by clicking on the value with the mouse, you’ll hear a short faint
click sound when you click on a value you can copy. You can then paste the
value into another application.

You can also open the text list of elements (from the File menu) to get an
alphabetical list of elements. Double click on one to open the detailed view
window for that element.

There are six different sets of detailed information you can display, selected
from the tabs in the window. They are:



Physical View - a list of physical properties, such as density, melting point,

etc.

lens = Shells = Xray = Misc = Spectrum |
Group: 14
Period: &
Pb 207.2(1) Block: p-block

Crystal Structure: gl Cubic face centered

Density: 11.35 gjee

Heeat of Vaporization: 0.866 klig 179.5 kl/mal

Heat of Fusion: 0.023 klig 4.77 K/l

Specific Heat: 159 J/kg K

Thermal Conductivity 35.3 W/m/K

Linear Expansion Coefficient: 0000025/ K

Melting Point: 327.5°C 600,65 'K 621.5 *F

Bailing Peing: 1740 °C 2013.15 K 3164 °F

Atomic Radius: 1.75 A

Covalent Radius: 147 A

Susceptibility: -23 microGauss

Resistivity: 208 nancDhm meter

Electron Affinity: 0.364 &V

Electric Dipobe Polariz: 6.8 10-24 cc

Phatoelectric Work: 4V

Pauling Electronegativity: 2.02

Oxidation State(s): z4

lenization Potentialy: 7AWV 15032V 31937V

Superconductivity: 72K

CAS Registry ID: 7439-92-1

Bulk Modulus 46 GPa

Poasson Ratia 044

Shear Modulus 5.6 GPa

Young's Modubus 16 GPa



Isotopes View - a list of all isotopes for this element, showing the atomic
mass, decay mode, half life, and percent natural abundance. If there are too
many isotopes to fit in the window, then you can scroll down the list.

Frrent
Fbl94
Fb195
Fbl9é
FB197
FbBl9E
Fbl9%
Fb200
Fb2ldl
Fh2lhE
Fb2hl
Fo2l4
Fb2d5
Fh2lé
Fo20T
Fh2lE
Foil¥
FbZl0o
Fbill
Fh2lE

| Main joisotopese| lons = Shells = Xray = Misc = Spectrum |
Daughter @Decay Mode Aalf Lifwe Abundance
T1194 Electron Captura iZ. m
T1195 Electron Capture 15. m
T1196 Elestron Captura 3i7T. m
T1197 Electron Capture B. =
TL198 Elestron Captura 2.4 h
T119% Electron Capture 1.5 b
T1200 Elestron Captura 21.5 h
T1201 Electron Capture 9.33 h
T1202 Elestron Captura 52501.44 ¥
T1203 Electron Capture 2.16 4
P04 Seable 1.48 %
T1205 Electron Capture 15.3 Hy
PBI0OE Seable 2.6 %
P207 Scable 2.6 %
PRI0OAE Seable 52.3 %
BiZO09 Bata 3.253 h
BiZ10 Baty 22.3 ¥
BlZ1l Bata J6.1 m
BiX12 Baty 10.64 h
BlZ14 Bata 26.8 m

Fbil4



Isotope Detail View

Clicking on an isotope will bring up the another window, with detailed
information, such as the number of protons and neutrons, atomic mass,
mass excess, binding energy, natural abundance, decay mode and half life,
nuclear spin, magnetic moment, and alpha and beta radiation energies. (Not
all information is available for all isotopes) In addition, possible parent
nuclides are also listed, as well as the daughter product.

N.Yale Lead - 209

E Main-| Gammas  Decay i

E Pb 209

8

Number of Protons B2
HNumiber of Meutrons: 127
Aramic Mags: 208.9811 amu
Mags Exoety =17.629 MaV
Binding Energy 1640382 May
0 value: DUB-44 My
Decay Mode Bata
Half LiTe 1253 h
HNuchear Spin: Of2+
Magnelic Moment =1.4735 nm
Bleciric Mament: =0.27 barns
Alpha Radiatson:
Bera Radiation Gl 2 ey
EC Radiation
Natural Abundance Mot axturally aeeuring
DJLH; hter Produsct Bismuth-209
Podiible Parems Thalium- 209

Podonium-Z13

Prodwetion: Thermal neutron ketration, Changed particle reaction

p
(( DecayTree




Gamma Rays

Clicking on the Gammas tab will bring up a window listing all of the gamma
rays that occur in at least 0.1% of transitions.

eén~ paladwm-i00
| | Main }-Gammas- Decay |

Energy kev Percent
2.3767 0.1629 T
2.519 0.07376
2.69633 4.311
2.8B9TE Z.689
3.2044 0.2398
20.073749 35,87
20,2161 68.07
22.71658 16,69
23.31217 3.126
24.47132 3.898
111.4534 0.01152
130.0195 0.01536
133.4319 0.02112
157.9254 0.02304
171.0121 0.00728
173.1121 0.02304
185.2779 0. 0096
269, TOES 6.432
296.2837 19.2
305.4139 0.0384
320.755 0.5645%
355.3193 0.2227
3T4.5104 0.00576
3809695 0.0384
427.6315 0.09792
435.1336 0.06336
453.6992 0.6048
492.4224 0.0096
496.0902 0.03264
565.1524 0.2112
565. 9894 3.437
590, 4606 12.06
G11.6238 0.09408 L
619,460 0.04032 -

TOZ . 6409 0. 017FR L



Decay

Clicking on the Decay tab will display the path taken by the nuclide as it and
daughter products decay, until they become stable. This view is of course
only useful for radioactive nuclides.

. .
Main | Gammas |j-Decay-|

Parent Dipcay Meoxda Daaghtar Half Life
U=238 Alpha Th=214 4468. 124 Hy
Th=214 BarEa Fa=X14 4.1 4
Fa=-2334 LT ] =34 6.7 h
u-234 Alpha Th-L30 £45506.73 ¥
Th=-230 Alpha Ha-ri1é TSIR2.07 ¥
Ra=2428 Alpha Ro=222 1&00.04 ¥
Rn=2232 Alpha Po=F18 }.82 d
Fo=218 Alpha Pio=X14 Il m
Ph=214 BirEA Bi=214 I6.A m
Bi-L4 BaLa Po=214 19.9 m
Pa-214 Alpha PE-2 10 164.3 us
Ph=210 Buxta Bi=210 F I
Bi=210 Buxt.a Po=¥10 5.01 4
Fo=210 Alpha Plo=X0& 138.38 4

Po=208 Scabla



lons View - a listing of the crystal and ionic radii for various ions and
coordination numbers. Radii data are in Angstroms.

| Main Isotopes jelonses Shells = Xray = Misc = Spectrum |

lon Bedron Config | Coordination | Crystal Radius | lonic Radius
U+3 5F 3 [+ 1.165% 1.02%
U+ 51 2 ] 1.03% 0.89
U4 5f 2 i 1.09 0.95
U+4 of 2 B 1.14 1
U+4 5 2 9 1.19 1.0%
L+ 5 2 12 1.31 1.17
U+5 5 1 6 0.9 0.76
U+5 il . 098 .84
U+6 bp & Fl 0.59 0,45
U+6 op b i 066 052
U+ Gp 6 B ma7 0.73
U+6 Gp 6 i 095 0.81
U+h bp B B 1 0.86



Shells View - a graphical display of the atom, showing the electron shells,
along with the electronic configuration.

[ Main = Isotopes [ lons ]—Ihdliq ¥ray | Misc Sptl:trum}

Electronic Configuration:

2_2_6_2_6 2_1W06_2 10 6_2 14 10 &6_ 2 1
1s 25 2p 3% 3p 45 3d 4p Esd-dqip 6s 4f 5d Bp 7% Bd

.
seis



X-Ray View - A list of the K and L shell fluorescence energies, and K, L, M,
and N shell binding energies. Clicking n the Photon Attenuation button will
bring up a window showing the attenuation graph, while clicking on the Photon
Attenuation Table button will bring up a tabular form of the same data. The
information is based on the McMaster data. Clicking on the Photon Data
button will bring up an interactive window, allow you to display the relevant
data for any energy between 1 keV and 10 MeV.

O Uranium
[ Main  Isotopes  lons | Shells [ Nray—| Misc = Spectrum |

Fhotan Attenuation Proton Data... Fhoton Attenuation Table

Fluorescence Emission Energies

Kal GE439 eV 0.1259503 A
KaZ B4EES &V 01309716 A
Kbl 111300 eV 01113964 A
Lal 13614.7 &V 09106545 A
LaZ 13438.8 &V 0.9225842 A
Lkl 17220 &V 0.7200014 A
Lk 16428.3 oV 0,7545951 A
Lgl 20167.1 eV 06147847 A
K ¥ield 0.972

L1 Yield 0467

L2 Yield 0485

L3 ¥ield 0,187

Binding Energies

K 115603 e¥ g.10725 A
L1 21756 &V 05658853 A
L2 20947 eV 0591895 A
L3 17167 &V 07222243 A
M1 L5490 ¢V 2.234353 A
M2 5162 &V 2.392594 A
M3 4303 &V 2.EB1344 A
pa 1728 &V 3325758 A
M5 3552 &V 3490547 A
M1 1439 &V E616 A
M2 1271 &V 9. 754858 A

M3 1043 eV 11.88727 A



Misc View - General information showing the name of the discoverer of the
element, and where and when it was discovered. Interesting bits of
information are also displayed, including the Brinell, Mohs, and Vickers
hardness, as well as the standard (room temperature) state of the element.

If you have any other interesting facts about an element, let us know, and
we'll be glad to add them to a future version.

' [ il A Uraniurm

[ Main IsOtopes lons Shells Xray peMisc—| Spectrum 1

Discovered by: Martin Klaproth

Discovery Date: 1789

Discovery Location: Germany

Abundance in solar system: 2.940000e-11 %
Abundance in Earth's sea: 0.0032 mg/l
Abundance in Earth's crust: 2.7 mg/kg
Standard State s solid

Brinell Hardness: 2400 MM fsg m

Mohs Hardness: &

Vickers Hardness: 1960 MN/sg m

Facts About Uranium

Uranium is a radioactive element, used for nuclear power and nuclear
witapons. It is the heaviest naturally occurring element.



Spectrum View - A list of the wavelengths and relative intensities of the
optical spectra of an element, including visible, UV, and IR.

| Main Isotopes = lons  Shells  Xray = Misc |~Spectrume

[ Visible Spectrum |

Wavelength (Angetroms) Relative Intensity

a5, 409 440 i
569,709 340
591,250 340 l
2635.530 &10
2645, 469 470
2GE9. 189 340
FEBL, 280 470
2691.040 320
2T06.949 370
2733.969 370
2754.159 470
2TEZ.B50 340
270,040 390
2T . 449 410
275%.939 8310
ZHOZ. 560 8270
ZA07.0%0 S0
ZH0E.9T79 440
2817 .95%9 S0
TAZL.120 270
2834370 390
ZH2E.B99 GHO
FRAE. 060 920
2RAT.189 360
2835, 889 460
2H4Z.090 360
249,479 60
FHED. 469 390
FHES . ETY a0
ZHT0.969 340

T

ZHBE.TAG 490



Visible Spectrum Display
Clicking on the Visible Spectrum button will bring up a window showing the

visible line spectrum of the element, along with a complete (rainbow)
spectrum for reference.

ANO Meon Spectrum

| - - T - |
4000 5000 6000 7000

Property View

You can also alter the periodic table display to shade each element, by
several properties, which include:

Density

Heat of Vaporization

Heat of Fusion

Specific Heat

Thermal Conductivity
Linear Expansion Coefficient
Melting Point

Boiling Point

Atomic Radius

Covalent Radius

Magnetic Susceptability
Electrical Resistivity
Electron Affinity

Electric Dipole Polarizability
State (gas, liquid, solid)



Photoelectric Work Function
Electronegativity

Crystal Structure
Abundance in Crust
Abundance in Sea

Abundance in Atmosphere
Solar Abundance

Number of Isotopes

Number of Natural Isotopes
Number of Stable Isotopes
Atomic Mass
Superconducting Critical Temperaure
First lonization Potential
Second lonization Potential
Third lonization Potential

Below is a display with the view set to melting point. The elements with
higher melting points are more red, those with lower melting points are more
white. Elements for which there is no data (typically the man-made
transuranic elements with extremely short half lives) are gray.

K ok N—. .1 XY R —
Al Atomic Mac_ |«

Melting Point

273 [ 3650
c




These properties are selected under the View menu. If you place the cursor
over an element for a few seconds, you'll see the name of the element pop
up, as well as the value for that view.



Temperature State View

When viewing the state, you can change the temperature using the slider
control. The selected temperature is displayed below, in degrees Kelvin,
Centigrade, and Fahrenheit.

You can also use the + and - keys on the numeric keypad to increase and
decrease the temperature by one degree. Holding down option will make the
change 10 degrees, and holding down shift will make the change 100 degrees.

The following picture shows the state of each element at 1000 degrees
Kelvin:

e

Atomic Mac
Solid Liquid Gas
G T688

1009 °K 736°C 1357 °F

One of the views is the Molecular Weight Calculator. Selecting this will
display a text entry box just above the periodic table. You can enter a



chemical formula into this box, and the molecular weight will be calculated for
you. For example, entering H20 will compute the molecular weight of water.
The text is case sensitive, so table salt must be entered as NaCl not NACL or
nacl.

You can enter parenthesis in your formula, such as (H202)2

You can also enter in a hydrated compound using the ® symbol (option 8 on
your keyboard). An example: CuSO4e5H20

Graphing Properties
Under the File menu is an option to graph the current view. Selecting this

opens a window which shows a plot of the selected property against atomic
number. The following picture shows a plot of the covalent radius:

< NeNe Melting Point
3650
-272.19
He Ne Ar Kr xn Rn Uuo

Values of adjacent elements with known values are connected with a line. If
an element is surrounded by two other elements with unknown values, it's
value appears as an isolated dot.

X-Ray Energies Graph Window



By selecting X-Ray Energies from the File menu, you can get a graph showing
the various fluorescence and edge energies for the elements. The range of
the horizontal (energy) axis can be changed, allowing you to zoom in on
particular energy ranges. Positioning the cursor over a line shows the
element, and the edge or fluorescence energy and type. Popup menus allow
only specific transitions or edges to be displayed, removing unecessary
clutter.

" M ) X-Ray Edges and Fluorescence Energies

Fluorescence: | + Kal 54 Edge: |+/L3 H
71Lutetium L3 9.244 keV
10

A

5 Energy (keV)

Table Of Nuclides

By selecting Nuclides Table from the File menu, you'll be presented with a
large window showing all of the nuclides (isotopes) available. Clicking on one
of them will bring up the window containing detailed information, such as
nuclear spin, decay energies, etc. Here's a small portion of the table, the full
table of course is huge, since Atoms To Go has information regarding about
1600 nuclides!

Color Code for Nuclides Table:

Stable - Gray
Beta Decay - Green
Alpha Decay - Blue
Positron Decay - Red
Electron Capture - Orange

Double Alpha Decay - Purple



Isometric - Tan

Spontaneous Fission - Yellow
Neutron Emission - Aqua
Proton Emission - Brown

A popup menu in the upper left corner of the window allows you to change
the display from decay mode to one of several other types of information:

Atomic Mass
Half Life

Binding Energy
Mass Excess

Q Value

Magnetic Moment
Electric Moment




Periodic Spiral

By selecting Periodic Spiral from the File menu, you'll be presented with a
large window showing an alternate presentation for the periodic table of
elements.
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In this presentation, the neutron is in the center, and the elements spiral
outwards. Each radial line from the center is similar to a group or column in
the standard table. One advantage over the traditional table is that there are
no “edges” on each line or period, the elements continuously flow one after
the other, much as they do in nature.



Decay Tree Window

By clicking the Decay Tree button in an isotope window, you will display a
window that shows the decay path until a stable nuclide is reached. This is
only useful for radioactive nuclides, of course.
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