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Jd-Fandementd Processes

Iw ovder +o understand +the behaveownr of any gas
Jl‘Sckarza 1+ s necegsary o Know somc4k,'n5 5% Ywe
 detailed processes tholw'ng Mdividuad Pafticus of
e gas .

_I___.____I__ The k,‘nz_"'.‘c. —)—lj\eow:) of a.S\'m,g\; Cray,

The kisedic ‘ILL\.e.ovg sf gases velates +he ovevrall or

- macroscopic prspevties of a gas to the avevege
ibe\r\a\//‘ouv of ils Pa.y}rclc,s.

'Bj ale-,(,'m'na the collisians as Pey(&le elasdic we mean
Fhot the energy ex:l«“nﬁzd n any collision f¢ ,9uve_\3
kinetic .

By Cous;'Jeying the avevage fovce exevied on a wall
.b7 momentum trangler, 13 i remfilg Shown +hat
the preswre(P) sf the gas can be expressed agq.

peamc?® 1
2

l
i Wheve Ny the nuwmber Aewsi\-é ov concentvakion l
of particleg. |
mithe mass of each particles.
C: voot mean Squve ve/fccﬂ'g ivveszective of
divection.
5C +uis expressi on s CDVV\)’DC!V'QA wi'th Pe_vcee_-(—
gas Law! = g £72.)
wheve V is the volume of one wole of gux.
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T )s Hhe absslufe termpenmtuve (k)
R+ /S +he wtniversal g a8 consStant.
§L Follews that;
nm €V = 3AT

| From whieh the mean 6Merﬁj 5 « pavticles is;

e

|

~1

R
Ji.W\C 3? 6390

n
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‘ The (_B.) is writen as (k) aund known ag Boll 2mans
Ty —23
| consteant At hay the value [.32x15 T/Kk,or

8%)(/55 ev . We mag new Write

Meaun kinetic eneve v pev pavticle :3_2. KT ¢ |

'é_’i; At voom +cmPer«+wve.,-l-hc, mean "-ngﬂg Pe.//pa/h'c!g,

1€ Adbheaud b.oYey. _
The 'Faregm'ng reui‘anshipr hold alen for e mixbuve.

| of such gades Par-h'd pressures ave Heew wsed,

|1

= The mean free Pa.‘H« Cm.:-P) A of +he particles of
a gas s the avevage dis tance which any one travels |
| between llisions. ‘

For the gas of identicel paviicles and the pavticles ||

L an aebaal digabéd) any cne il coliide.

L with ansthey Which lies with its  centre within
| A (_‘j))'ndrc'Ca«( vslume sf dc‘amd'gw 62(1)} The volume ‘
L per unit Ienﬂﬂ‘ of path, and If the number density (nd
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It condayng (niTd D pavhicles, Wwhich is 1")1&”_;5»/4_
ll the opvevage number of colligtons pev pavticle pev
[ it distance Fravelled . Hen.zc, +he avevay e distance

 bedieen collisvons
TN, )
nirdz

For +he €7ui/"br:'mm it Lath o =6 velocitres, +he
\M'LP s given bj;
ek Bl (oo (s)
Nz nTTd ™
UHFor a mixtuve of ga,;e.q,%he mean +ree path sf
ler Pavh'dez of {“jpe..i between ( g)lisrsns it any

sther type oF component pusticle s,

‘} 4
: /
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Where J:y:ii(cf,+c/y) ,oma’ m, i's the neess of an
Vv-type particle , $or v=1, eq (ed reduces tolp),

| Sinicte othel mess auld diindetesl of ain elockion I ay be
J‘gmsre-li When Compared  With ansthe, Pan‘/'de,, eq.(é)
ﬁivas 1Lke, m.-f.P o{ an e(ecfvan eSS .

gl e C#D
Tndz

7’}:4 e (T°) between  collisions;.
/,/-:, /L £ 29
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| Wheve C e vi[ac”’a i
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(e N | The Balive Ru+\ner¢ordA4‘°M¢ |
TIhe classicad  kinetic HaeoV‘j upplae.s fo z /Derhc'l— j«s

| of 5,91«91/:(4,{ /m/%;cle; makmg oytl; Clastic cpllisions,
For atemic Shructuve we need DM\J mboduce e

| J3ohy - ﬁu+ker$ofd W\ocle( which wag ov:ﬂ:vw,/lg ao’u’ance.c(,

| 4o expleta atomic spectva jateyms . of E‘wlcj a,uav\h.,m,

I #pew;

Ir Buwtherdord model of "“46 a&om e nuclews s§ \r\em\lb
)mm‘.ole,s , 6L N e ad! net posidive chavg e
a/epenJm on "H'\e, &[EnAev\.J\‘ castJm/e,c‘,:s S»wvfoque.A
b; electvsns votabing v Comcentric oybits. Bowy

v )9,,5-)—“];&34 it Hese ovhits counld only exist with ‘
certein vedii . The vadil he defined L; quantumw conditiou;.

W\V\r‘—_h_ =l 21,38 . ) ¢io)
Where(m) 1s the ele c-ircm;. eSS, :
cv) 13 the speed of aun electvon (v an orvbit of
vodius ) and A i Plank’s constant. |
| The anﬁw[av sty LY 1s. Sald 45 be 7Mm4i2¢d

Land theewe i's an /nﬁm'{'c, nuwmbey of possible. orbit
| yadii defined -bg the qmn4um numbey, Cn) ,
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Bohy also PosWeJ 'wa',iF ;.m electvon falls -f'm,;‘ SRE
Lorbit Yo andthey of sl vadius , the. vesuldin

v e cdow’s +otal energy s emitted i Yhe Sovm of

a fuantuwm of vadioted enerqy, Huat twe “?YEqwewﬁj €Y,
of the vodiation g given \93 the veladion

hf=nE an
(wheve (NED 15 the energy Aiffecence..

d8fere nce

L 3F Fhe elevnent Lag atormic number (2D, He nuclews |
heas b;, definition « poSnlule. charge CZED,[fled (s dne,
electvenic chavrge . The electvostatic Fsvce aftyacht
‘-H«e. orbs l"nj electron 1% then (%E’-Z) Loed il st
be balanced 19; the Cen')'vrfugn[ Force;(”“:z)
U vate wiaw Fhorefove yuimte $av the kinelic enermy of
| Hee d&D'}VO"'o

Ze* L1

'//Ae /pa%en#,d euergy of the atom Jdue 4o the a.HraLc'h'vJ
-Farce. ow the ele.c{\rcm I's u_swaﬂg calcula}acl bj
f; %ezclv =n. _%__f-_ (13)
r
oo
j\»./e. T T energy of the abom_ 1§ we
ignave other possible means of energy Slorage. ag e

Sumy, SRl Bt Bety gk suitid
: z Ty v 7 v

ﬁe_ value of () Yoy a_given qu,a,wl'u.ws niawmlb e can

be ;5‘4_.,\& )92 c.ovv\\o'm\'w‘j en,(/o) oind ) to eliminacte (\1)
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The energy of the atom with its electron n the nth
ovbi+ thea becomes . :
By Ype? 22 16)
nz h*
and KCConlmJ +o et/_(”) this means that the -Tvequ.evxc—:j
yadiated. b; a traasition betweea ovbiy (1K) aud ovbit
L 30 aclikeded, 5 5

z o2
-ﬁl{j'—"—“‘—'—"‘zﬁ e 2 "L‘—Li‘ aLIF)
W3 I iR

| When the electven fn (n=1) orbil the atom is Said +o
be i the fg.za_'t_"_ﬁ*_‘ﬂtc.ﬁc higle e st Gelil® af R energy
|’ Zevo peeurs Whea(n) and thecefore Cv), iq intinite I+ ||
covresponds to complefe vemoval sf twe electron,or

| LoniZadion.

An excited efem is one Where the electron is in s
intermediede orbit, with Cl<n<oa) Tt is Mmllj SO
With vevy shord time (1o Sec_) buk: pookacs buble stade a\ve_. I
| exception 4o this and have Yé,'a(,‘)‘\\/e‘p \0“3 \\Ge-&wan sec ||
sy more) . The elactron of an excited alom need wot fall

| back: Jf{u?‘lj into lowest Ie__va(, but g Bt bj ey |
5§ successive  Fransitions. For Lueiry vaduwe 6% (n) tweve

/s a Sevies o} :vequewc\’e_\ cnwsed by bransitizng
| of the electvan juto the (wth) orhit Froma al]l o¥bite of
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3ve«_+e/ rading . The secies tends 1o a huait s:v-equ.e»\.c‘j
Fov ( m—=%2) given by ;.
)} ZMtme 2 e
b nth3
.Ef,uﬁdn‘ovx.S(,’?) and (18) ave co\n-;irmeé E\(Pef'lmet'\'\'*\\i AN
the Speetrum of hjclroﬁcn.geveml SevieS osf Wnes can
' be obsevved , eacl \ww"n;] its own vlue . For example
Hee Lyman gevies cowesponds 4o (u=4), the Balmer
- sevies to (M=2) . The Balmer cevies s tne visible
- vegion ( K = L2869 — S 3 Enm) pnd the ijﬁb\/\ v
the wltraviclede (N = 1216 591,27 nm) .
—me, for o.‘v\g +l¢e,cr9 a.};p}.'es o one._electron afoms onlj |
bvd‘ +his doLS‘ no‘)‘ Y‘ﬁj'}ﬂH H 4o h’jglvojen,-rov o‘}her afoms
j@cm have il electvav S exce}?f one yew\o\/ed) l’d ionidation,
For other afoms and for molecules +he Bohy —
R_W}L\er-fo‘/d +\"e'°"(j Seule. i respeof" of calewleted
ewerﬁj 1evd$, lﬂrge/ay becwse +he o)’br'-}fvg electvsns
| as sne would expect, jafluence. each stwe,
The Later and wmorve Powew-rc/l methods of ﬁuaw\-um
mechanics have ﬂdngu{elb deadt with muur}_elec*mn
Systems s Well ug s.‘,ﬁlg_—eiedmn sibmens MBut dkilie
meorl—an:f' to nete €4,L11) vemains ekl oBX L1k systews.

‘,ﬂe eners;j m Cev) rea,ux.iv'eé Yov excitakion oy loni Zadlon
& Fyequ,e\n}ly qu.a-}ed vne.veb e “po-l'ewh«/(,;.,\c\ml*),
Land in genera—l called w cviteead potential The potential |
ye,fw‘wzol for exctation +s5 the Tiest excted <xade 2




IS Fhok the wmolecnde cun pPoss €54 Vib[&i;av\ﬂ-[ enevyy
| Which i3 parl kinetic and pact /ooJ'e.wHJ.

[T}

,excluch'ng wretastalole SbJrcS, is called the vésoh.a.v\.tt:.

| Potendial ; its value varies from abouf 2 to 20N.The
1‘0"3?«/"\‘0" po}cwh‘d yeqw've d 4o vemove. awne elecheov
| Vavie § -yvom ?:9\/ for CaE,SlL‘\W\ Yo 244V -ror Welivw

| 1-2.2 Molecular Structuve .

jﬂe molecules, Co\mpr{siv\éj twes or move atems, have

. o Structuve 4o which the quam‘um -H»eog wlgo applies

LS gt’ven ,b; the  Specific_heaks sf /aob,q‘amic o ast.
From eq.c3) b s clear (Pt ue.) Eobad o Sk (e enevay

.}*a¥"+h»¢- molecules fw one wole Y a.“c’a-SSlZA/(

. monw‘(om(r__-- 34.5 3 (% KT). 3": we Aef{v\e ime wolar

\heatt at cowstant Volume,(Cv), as the heat vequived
.1:«)'0 yalse one mole Hrtron-jh one ab;olude Jejw,e., thean!

8!

o )
Cv=- R (19

| Exp e»’imenhc//y #hrs veladion is Found 4o hold For W.Q,\,‘,\.bm?\c;c
H g ases. for other gases Cv has \a.rjev value., Thus ||
j Eol;a-}omic, molecuwles muwst absovb enevgy ot\wev

| Fhan b{j theiv random wchion in Which ¥he kinedic

Cnh’ﬁj I's onla Hhaant- of *’VuuSlA:éibyx. ¥{vs+, the.

,Vv\,blacwle, M“-J €Pi'n cabont an axig Hrwnuyh {te
| centre of grnw'*j nevmal 1o i¥s own axis and

‘-Hsere/b; P oss essS kinetic €Vte.rg£j of L/_Qié._"g:‘-SecunA

the distunce between the btwo atoms sy Vary pcw'oé'adfy



It Folows Phat Phe dobul enevgy of « pactivle in any
9 at yniform Yempevatuve i om the average [ Ox/2)KT]
‘where K is the wumber st o’ualvou‘-n‘c feywms inka Whick |
Cdotad enevgy Can be vesolved:, of Hwis umcwcl'(,-‘izk'r)
1's due Yo rranslabisnal wolion.
Ac<ovdl'nslg,+k¢. molay Weed Cy Should have Yue valve
[(%/12dRT]; For o diatemic molecde x=7. .
Tho's -l’hearg Is I'n,PaY‘/' Su.}:porl'ccl b(j measwred spuv’ﬁc.
Aeai'sn-;”of c]»‘u'bomic. gases it is found H««:“C’CV'—‘%KTJ
Cat low temperatwve (a2 B50k) rnevewses tol %B,T:( aud:.
Caftesr tewds to tue vadue E?{HT—I as twe Yew pevatune
{ Gl mon el (¥5o0k). The linait of vibrationed
- excitatisn Foy molecuwle 1s diss screcdion | 'w twe
| Same Wa;y ot Jon'zwdion s Fhe linmit 6§ electvonic
. excltation,
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