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7.1: The Development of Modern Atomic Theo

e Early Cﬂﬁ&, [ philosophers began searching for methods of allowing us to
see inside an w'l_of V], something so small that was Ihv lf/ -17 Lo to
the naked eye

* This same issue continues to baffle scientists today, almost QL[’ UD YVS later!

e These days it is common for scientists to use either conceptual or physical models to study

things which are not easily abserved, and the effectiveness of these models are tested through

ex\\p{ i S

It's all Greek to me...

e Contrary to what Science Probe 9 says, the development of atomic theory as we know it
began with the work of Greek philosopher "76 N OCY AREOAS

« He began the search for a description of matter mpre than @\—POO ~ VS  ago

» He asked: could matter be JA'A e into smaller and sm,aller pieces

forever, or was there a Ii_mit to the 3@( 9 '(\ —+ \ W\‘QS a piece of

matter could be divided? gag
« His theory: that matter Col d \(\O—\ \De d@ ‘ \/ into

smaller and smaller pieces forever; eventually the S A \ 3 '
gl "? IS \\O\@/ piece would be obtained. This piece would be

ndwi dible 0
. He named the smallest piecel of matter (04 o 0 Q , meaning
N V\o’\' H he cnd” . This is where the word 0\’1‘010/\

originates.

e To Democritus, atoms were ¥\ ﬁ(& S‘Yv\“ ’/ particles that were all made of the
2w e W”l€V\m\ butwere A Heveny shzed /S P@S
Atoms were ‘I\*C)\ n \'\'«6 in number, always MQV \Al ﬂ and capable of
\D "N\ Al together. What a guy! J

'7 @ :0&_}—0\/\/\’0_[
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The 1% Scientific Atomic Theory (John Dalton!!)

* By the late 1700s most scientists were in agreement that an eleEent was a type of matter that
could not be brOKQV\ INTD S)/V\;ﬂ 4 SUNJﬁ(n(QS
¢ More than ’)DO elements had been discovered by this time

« Scientists kne:w that elements would () OMb '7 n Q to form compounds during
p‘\€YV\ \ Cﬁ r d“ﬁofC‘h on < . but they were not really able to

exp IR how this happened
e In 16108 and English chemist named \)) A h D’“ /7L] N proposed an atomic
theory of matter that could explain the lQ - I’\ AVID I }'P (Oa C‘h N <
« John Dalton (1766-1844) was sucha .S h~ & ¥ '+ 31 v >/ that he became an
English AL r at the age of 12 © fun fact ©
¢ Dalton envisioned the M‘,—D hn (aka. the smallest :P 3€C€ rp-é ’Q h/\('d]‘)
asa_ O YV\OO‘\)V\ ) SDIIE; 5]0"1( L ,\Lrithoutan electrical C’h/\’ ra@_
. '\’\"( < ‘—\’l’\ e ( \/ ' included the following points:
o All matter is made of O\I_%_DV"\R , which are small particles we C“O[l(\‘_l' YLl
o Each '6{6W\'{ V\l\ has its own kind of Qi %Dm , With its own

<pPe\Cic ymasS . :
o All ‘ OH’Y} P of any one element are O\‘@Y\‘\\'\ COQ.Q
o Ca W\ \D D N &\ C are created when atoms of different

€ \%V\)\Q (\V\—S combine inas;e_'(}lc \/JW
o Atoms cannotbe _CY £ d_\——f’& , O&QS'\_YD\//P(Q , or

AV hs K -du'@MEﬂ\\‘ﬂrd b/\’” /l

« Dalton’s theory envisioned the atom as resembling a

New Discoveries: Revisions to Dalton’s Atomic Theo ) \\ C\‘] 7\_8
« Dalton’s atomic theory was able to explain C/L \ .\ (A Wj a 0 relatively well,
but it did not account for the phenomenon of ﬁ\ﬁ-‘lﬂ C? ‘f C’h’)dhand
2 \e C_\'r C charg
« Inthe 1830s M\ (N\ﬁ F@Ym &a (U] showed the world that atoms
could 0\ RN 0 \,’(’C (1 C C\’\@)/Olp’ , and Dalton’s theory did not
include ~ C \/\0\( 014 d\ KKWYV-\S at all. Mc%iﬁcations needed to be made!
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e The following modifications w de to Dalton’s theory;
o Matter must contain (+ 3 AN A @ charges
o OP\OOS\*Q \-WO\\(W( attract, and \ ‘Q J\rdp/ repel

o Atoms C (% Mb ) V\Q’ to 1orm the particles of a Lo \,55 uwn
because of the € l € C ’h’{ Cn j‘ﬁf 27“/) between charged atoms

o Picture: ®+ @” %9 @

RIDMNS Forwe d &Dm\o@m&f

e The revised theory did help explain how

but soentlsts had yet to understand how the atoms themselves became Ak
« In \8 an important discovery was made: the S\"e (— 4 O n v
k/\/\/\/ by j owSon ’\v
e Thompson proposed that the atom was mostly made up of _% ©+0
POS\ WL Mﬁ@( with a few 1—9 )

Y\ QO\ 0\'\/\\/ Q £ \e- C JAS ( scattered randomly throughout.
o In 1904 this became known as Thompson’s YoiSih-bvn model (aka.
’D ANAS W W A I n ), and it was widely accepted among scientists
. Thompsonsdlscovery Ied‘tﬁj he followlng € V) S ) ON ( to atomic theory:
o Atoms contain \/6 C \f o h< -
o The electrons have a C:) ”\ r 2 anda very A mS ;
o The rest of the atom has a (’t—) C"\%Y\%

o The electrons are £ ‘( d d\ random?m the positive part of the atom
o Electrons can be 0\0\40 0\ oY \(ﬂ WVO\M to atoms, which

creates C “ m r %ﬂ d \Qa' f\\-/\ C\g

Picture:
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Block () Start Hewe !

TueS Jans0™  —=
Wh.a t 'Ia'he :Z::th:c::t?s?:‘: T’nake an impact was E 4 h@ S7’ KW}A[’,

, who

actually had the chance to work underneath \ ‘T b\ 0 W 2/) at

Cambridge University b
Rutherford won the N 0 ‘0( PY | Z '& for chemistry in 1909, which was
two years Bf ‘f//ﬂ R E his exper'!mental results would change the
k Y UC'WVQ 7-(’ W a N jwhlch is pretty cool)
Rutherford performed an experiment called the (76] A ‘H [ pr‘e/vlm‘f
where he sent a concentrated beam of SW\ a \\ ) ﬁaghL/ ve ( charged
. \ [ _/
D X & €S (only a few atoms thick) towards a small piece of gold

dof lech
Inltlally, he had expected that the positive particles would be e C

by the gold atoms jp the foil, but he was shocke discover t t most of the particles
DO\SS 0 &’ ;S"h/O\ 147'\‘7— ‘ﬁZ’JVD Mq the foil, as if they were
carrylng on through € /A%AY \0 "hﬁ S PA 8@/ . Even more shocking,
some of the particles \’JO U}\| e ﬂ' Y \'Z\Y\“l' meK off of the f0|I!
Based on this experimental evidence, Rutherford concluded that &?l Mo Q" 05(
the matter in an atom is concentrated in a \/Q N 5 VV\ A (\ ?Y)ﬁ (@
These results caused a significant change in how suentlsts viewed the (}t \I\/\
Rutherford was able to reason, through experimentation, that Yy |0;S_¥ of the
\(V\QS\S 0 OU\ aﬂMaswllag 0?“ of its DOS‘ '\/@ C/ f(ﬁ’la/
was_ CONCendyated WS cdnve

This location becamegknown as the \n v C\f. Ui , and it was found to contain S
2 typl of particles: _ DO\ T ve \/ charged %3_ Y\
and_ NCutral o Undnarge KR Y\Qtlé\‘\f'm\
The remaining mass of an atom, as well as a ll ¢ of its l/\t.ﬂqﬁ'l"l'j vl C Adr?ﬂ/
is made up of e l€ C | Yy~ 0 r\\( that\ or 8 —’_ the nucleus.
Electrons are held in place there by the a’H'V‘ﬁ C’h Vve ‘ﬁn/\f between the

charged objects
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o Side note: Rutherford D/ D N ﬁ : discover the neutron, a

young scientist working under him did! His name was James Chadwick, and he won the
Nobel Prize for the discovery of the neutron in \%2
e In 1911 Rutherford proposed his nuclear model of the atom:
o Thereisa h \/ C Y S . It contains most of the mass of an
atom, and all of an atom’s PO S T ivo C\I\O\\r
o The nucleus contains DY \D h 6\\3 AN dk S
o Neutrons have the - AN L M ASS as protons

o The nucleus is \/Q/ r\ﬁ S W\ N I \\ relative to the size of an atom
o Electron O\ \D ’\-\ the nucleus

o The mass of an electron is ) / IEOU of the mass of one proton J(__
gn ot orh)

o The size of an atom is determined by the size of an electron’s D
o There is only -6?\/\09')'\\]4 S P (2 between electrons and the

nucleus

o Picture:

» When this theory was published Rutherford already knew it was not entirely correct...atomic

theory would need further modifications! (something for you to look forward to!!!)

we will See IS WV\QV\M Wi
g"w\o\éj ‘iR

DO: CYU’s p. 208 #1-13
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