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Wavelength Tuning of the
4 i £ Distributed Feedback Dye Laser
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FRACTIONAL VOLUME OF SOLVENTS
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REFRACTIVE INDEX

Dependence of refractive index n

on temperature and pressure is

given by the LORENTZ-LORENZ
formula {1880):

a-_ 3 €-1-_._3 n?2
LTTN &g+2 LTTN nZ42

Maxwell's 5

Relation &=nN

o = mean polarizability

>
N

dielectric constant
number density

Introducing the molar refractivity A

LT
=——3—-Nmoc

A
23
N m = 6.02 - 10 molecules/mole
Avogadro’s Number



m Refractivity L .‘-.,; ")

3
M) |
P A=y

| Tompaetars spuasteacs of o
molecular weight
mass density

= absolute temperature

v 40 X Z|Z
] L

= pressure

(M) n2_4

o n+2

>
|

~ const

p = plp p = plll

K=1—-%£ 7:-1—'92
P \OP / o

x = Compressibility

of the liquid
o'= linear ( expansion
¥ = cubic coefficient
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Temperaturabhingigkeit der Laserwellenlange
(vgl. Lusty & Dunn (1987)

=3
¢ = 10 dn /AT fir organ. lLésungsmittel
5

X = 532-nm  Pumpwellenlinge

p
8 := 50-deg Pump-Einfallswinkel
N
o]
= 694.477-mm
sin(e)

Delta X = d& /dT = (d\ /én ) *({dn /4dT)
L L 5 5

X
P

sin{\)

Delta ) := d. /4T  fir den DFDL
L

Delta_k = 0.694-nm pro grad
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Fig. 1. Refractive index against temperature of a methanol, and
Sthyleoe glycol, Vertical axis divisions correspond 1o a change in
relractive index of 1 x 10”7 Methapol had the larpest dn/dT of

any of the solvents measured
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Fig. 3 Refractive index against temperaturc of DuIC waler.
Vertical axis divisions correspond 10 8 change in refractive index
of 1 % 107 >. Around 4 °C sefractive index is constantic. dn/dT =

tusty anp Dunn (1987)

Table 1. Mcasured values of dw/dT (over range 5-25°C} for
organic solvents. For convenwace sefractive index data for the
individual solvents is given in beackets, and is taken from CRC

[8] tabulated values

Solvent n(20°C) dn/dT

[—1

x1073K ™1

(5-25°C)
Methanol (1.327) 46.8(1.1)
Ethanol (1.360) 43.8(0.4)
Ethylene glycol (1.431) 30.6(0.3)
Benzyl alcohol {1.540) 42.0(0.4)
Propylene carbonate (1.421) 38.0(0.4)
50/50 BA/PC (1.471) 42.0(0.9)

Lusty anp Dunn (1987)
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DFDL with holographic
grating as beamsplitter

Wavelength Tuning of the
2 ng A Distributed Feedback Dye Laser
_ ¢ Ns

M= —m) 7\_2an><®

Operation in 2"9 order: @

grating constant: 1831 lines/mm

pump laser: nitrogen . |
(Lambda Physik M-1000) ®= Separation of
Interference Fringes

DYE CONCENTRATION  SOLVENT LASING WAVELENGTH

MOL/L . NM
PBD 5107 38% ETHANOL 363
62 % METHANOL
BIBUQ 1-10°3 80% DIOXANE 383
20% ETHANOL
BIBUQ 15-10° 100% DIOXANE 388
DPS 1-10° 90% TOLUENE 404
10% ETHANOL
STILBEN 1 SATURATED 50% DIMETHYLSULFOXIDE 413
50% DIPHENYLETHER
BIS-MSB 1107 25% DIOXANE 421 7 1
75% DIPHENYLE THER



Prism Dye Laser
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Prism Dye Laser
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Fig. 4. Displacement of the coherence plane in the dye cuvette,
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Computer Contralled Distributed Feedback Dye Laser
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Wavenumber {(measured }

Deviation from Linear Retationship

Computer Controlled DFDL
Accuracy of tuning for Coumarin 153
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FiG. 3. Mechanical arrangement of the DFDIL (see text). Jasny (1986)
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