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SPECTRAL LINE BRoADENING (DAMPING)

— LINE PROFILE | ﬁ,(y-m)-.
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RADIAT IoN (NATURAL) BROADENING :

MODEL DE-EXCITING ATtom AS
UnDe R DAMPE D, DRWNEN HARMoNIC
OSCILLATOR

- Yo = NATURAL [ReSONAMT) FRe®.
- V = DRIVING FREQ.

- X‘f = DAMPING PARAMETER oF
- E-LEVEL u

- @(£] = UNDER- DAMPED S.In FoR
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b(v-v) = __gufer*
(V"Vo) + (L/;;:rr)

- LORENTZ2I1AN DAMPING PRoFILE
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V=0



269
QUANTUM MECH. INTERPRETATIoN (&)

HEISENBERG AE -At UNCERTAINTY
PRINCIPLE FoR E-LEVEL uw:

AX, At = h/am

$
R
I

MEAN LIFE-TIME |N LeVEL U

= Auﬁ_l (s)

Yo = 2max, = Aud (Hz)



MULTI-LEVEL AToM :
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coLLISIONAL (PRESSURE) RROADENING:

- ELASTIC EM INTERACTION WITH
A PERTURBER
- AKE X O©

IMPORTANT PERATURR ERS:

ORA STARS: € , HIC
FGKM STARS: HZI
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L-Level ATom , SINGLE coLL\SleN:

CSXU \_-g O I %u

TemPoRARY E+8§E~[ N\ > Ku!
SHIFTS
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m AKE = ©
PERTURBER

v U

1l-LevelL ATom: MANY CoLL\SwN
ENSEmMBLE Remenmﬂve
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CoLLISION: EM INTERACTION

TARGE T
\
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PeRrRT u)QQ\

T = MmiINiMum SeEPARATION
¢(r) = EM PoTENTIAL

N = PoweER-LAW INDEX (MOIUOPOLGJ
DIPoLE, QUADRUPOLé...)

d(r) < r"

Cn = INTERACTION CONSTANT
SHIFT AV = (C
r/rn
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St M€EAN

IMPACT DURATI|ON

AN MEAN INTERVAL BRETW ee,\l
T COLLISIONS

ct
i

IMPACT APPROXIMATION: §t <¢ At

— LORENTZIAN
(v-vo)* + (¥n/qm)* AGAIN !



CoLLISIONAL RRoADeNING TYPES
WELL- DESCRIRED RY I[MPACT
APPRON. :

- LARGER PERTURRER V
- LOWER PERT M
- LARGER N,

) LINEAR STARK BROADENING:

PeERTURRER - €

TARGET: HYDRoGENIC SPecles
(INC. HT BALMER LiNES )

. REGIME: B, A STARS

n=2

' ANY = Cz/rz

DAMP. PARAM., X,
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2) ReseNANCE (seLF) BROADENING:

PERTURBER: H T
TARGET: N T

. REGIME: Gl stArs

n= 3
“AY = C
3/r3

DAamP PAKAM., b’s
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3) QUADRATIC STARK RBRoADeENING:

PERTURRER - e . HTI
TARGET: NoN-HYDROGENIC SPecies
. REGIME: B A stars
= 4
WAY = C
Y/

DAMP. PARAM., a/4.



4) Van per _Wanls (Vdw) “

RRoADENING :

PERTURBER: H T
TARGET: NoN-HYDROGENIC SPecies

. REGIME: Gl sTtARS
n= 6
“AY = C
6/r5

DAmMP PARAM., Xe (Xvw\

2_:3. \VdwW DAMPING DomMINATES BRoAD

LORENTZIAN WINGS OF MANY
FRAUNHOFER | INES IN SoLAR
SPECTRUM

- CaT HK, Mg IT bk, NaT D LiNES
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ToTAL LoReNTZIAN DAMPING :

4R n=2 n=3 n=4 =6
¢v_ ¢y *® ¢y * ng * ¢y * Cﬁ,,n
= ¥ amr>

(v-1o)" + ( Yarr)

- STILL LORENTZIAN .

Y = ToTAL DAMPING
PARAMETER

= Xi+ ({2+X3+X++K‘s)
A
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EMERGENT LINE PROFILE FRom
SINGLE REPRENTATIWWE AToM
AT REST :

T, (o, :) LORENT ZIAN
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Bull.
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SPECIAL EXCEPTION:

LINEAR STARK RBROADeENWS BY HIC

PeERTURBER : HTIT (p*)

TARGET: HYDROGENIC SPecles
(iInc. HT BALmeR Lwes)

. REGIME: B, A STARS
bALMecA LINES

St >> At
. N€eD STATIC APPRoXIMAT ioN

> @, =~ HolTsmARK ProriLe
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