                                                                                                                        10

-5
10

-4
10

-3
10

-2

                                                                                                               10

                                                                                                                      10

                                                                                                               10

                                                                                                                      11

                                                                                                               10

                                                                                                                      12

                                                                                                               10

                                                                                                                      13

                                                                                                               10

                                                                                                                      14

                                                                                                               10

                                                                                                                      15

                                                                                                               10

                                                                                                                      16

present experimental

 "playground"
de tu ning  pa ra me ter   x / nm

linear absorption phase mism atch

saturation treshold
critden3.org

E

uv

= 1 m J

E

vis

= 150 m J

T = 400 K
hyd ro ge n  d e ns ity / c m

-3

no rm . d e tu n in g P ara m ete r x

0.1 1 10 100

- 3 - 2 - 1 0 1 2 3

                                                                                                                        0 .0

                                                                                                                        0 .2

                                                                                                                        0 .4

                                                                                                                        0 .6

                                                                                                                        0 .8

                                                                                                                        1 .0

 pla ne  w ave

 f oc us ed  b ea m

p p p p
p
p

990329a.opj

D kL/2
no rmalized intensity

                                                                                                                     0 5 10 15 20

                                                                                                          0.0

                                                                                                          0.2

                                                                                                          0.4

                                                                                                          0.6

                                                                                                          0.8

                                                                                                          1.0

0.0

0.2

0.4

0.6

0.8

1.0

con tinu um

N
3

N
1
la ser pu lse

 no rmalized  inten sity

990426a.opj
no rmalize d den sity N
x

time  / ns

10

8
10

9
10

10

                                                                                                                   10

-2

                                                                                                                   10

-1

                                                                                                                    10

0

~ I

2

 N
1

 N
3

, 2+1 PI

      & stim. emission

N
3

990423b.opj graph5
norm alized density N
x/N10

Intensity / W cm

-2

-1.0 -0.5 0.0 0.5 1.0

                                                                                                                      0. 0

                                                                                                                      0. 2

                                                                                                                      0. 4

                                                                                                                      0. 6

                                                                                                                      0. 8

                                                                                                                      1. 0

½ ( D w
D

2
+ 2 D w
L

2
)

1/2

990428a.opj

 Gau ssian

 I
0

=1 .5 *10 9 W /cm -2

 I=1 .5 *I
0
 I=2 *I
0
no rm a lize d fluo resce nce yield

D etu ning U V -L aser  / cm

-1

                                                                                                                    10 8 10 9 10 10

                                                                                                          0.50

                                                                                                          0.75

                                                                                                          1.00

                                                                                                          1.25

                                                                                                          1.50

170

430

790

1255

1825

 te mp eratu re  / Ke lvin

line width  at T=3 00
o
K:

½ * D w
2 g

=0 .6 38 cm

-1

990428b.opj
full width at half m aximum / cm

-1

Intensity / W cm

-2

0. 0 0. 5 1. 0 1. 5 2. 0

                                                                                                                      10

-2

                                                                                                                      10

-1

                                                                                                                       10

0

971217b.opj

 g eomet rical calculation

 I
VUV

~  L

2
~ (1/sin a )

2
norm alized VUV-signalintensity I(
a)/I

0

angle a  between UV-beam  and optical axis / deg

0 1 2 3 4 5

                                                                                                                        0.00

                                                                                                                        0.02

                                                                                                                        0.04

                                                                                                                        0.06

                                                                                                                        0.08

                                                                                                                        0.10

10

5

2

1

0.5

0

990527a.opj

no rm a lize d  V IS- la se r inte n sity
sign a l inte n sity / a rb .un its

0.1 1 10 100

                                                                                                                   0.0

                                                                                                                   0.2

                                                                                                                   0.4

                                                                                                                   0.6

                                                                                                                   0.8

                                                                                                                   1.0

                                                                                                                   1.2

990527b.opj
optim um  norm alized V IS-intensity

param eter k

0 1 2 3 4 5

0

1

2

990527c.opj

5

2

1

0

no rm alize d  de ns ity n
no rm alize d  sig n al in te n sity

0 2 4 6 8 10

                                                                                                                  -1.2

                                                                                                                  -1.0

                                                                                                                  -0.8

                                                                                                                  -0.6

                                                                                                                  -0.4

                                                                                                                  -0.2

                                                                                                                    0.0

a =0 .0 1

 approximation

          without correction term

 numerical solution

          & approximation

~ 2x

~  x

-1

990609a.opj graph2

Re  (K(x+i
a))

X

0 2 4 6 8 10

                                                                                                                10

                                                                                                                       -4

                                                                                                                10

                                                                                                                       -3

                                                                                                                10

                                                                                                                       -2

                                                                                                                10 -1

                                                                                                                 10

                                                                                                                        0

a =0.01

990609a.opj graph4

 n um er ica l so lut ion

          & ap pro xim atio n

~ 1/(x

2
+ a

2
)

~ e

-x

2

Im (K(x+i
a)

X

                                                                                                                    1E-3 0.01 0.1 1

                                                                                                              0.1

                                                                                                                   1

                                                                                                               10

                                                                                                            10 0

990617a.opj

 R e (K(x+ i a ))

 Im  (K(x+ i a ))
ma x.  de viatio n / %

a

0 2 4 6 8 1 0

                                                                                                            - 0.0 2

                                                                                                            - 0.0 1

                                                                                                              0 .00

                                                                                                              0 .01

                                                                                                              0 .02

a =0.01

Fehler in 1. Or dnung von a :

 R e (K (x+ i a ))

 I m  ( K(x+i a ))

990609a.opj graph3
correction term

X

-10 -5 0 5 10

-10

-5

0

5

10

990611c.opj

X

Y

                                                                                                                        0.1 1 10

                                                                                                            0.01

                                                                                                                0.1

                                                                                                                     1

x=0

~ 1 /y

2

990611a.opj graph2

|f(x,y)|

2

y

-4 -2 0 2 4 6 8

                                                                                                                0.0

                                                                                                                0.1

                                                                                                                0.2

                                                                                                                0.3

                                                                                                                0.4

                                                                                                                0.5

                                                                                                                0.6

x=-6
x=-4
x=-3
x=-2
x=0

990611b.opj
n orm . intensity

y

                                                                                                                        0 .1 1 1 0

                                                                                                                2 .0

                                                                                                                2 .1

                                                                                                                2 .2

                                                                                                                2 .3

                                                                                                                2 .4

                                                                                                                2 .5

990611a.opj

F W H M

Dx

y

-4 -2 0 2 4

-4

-2

0

2

4

a =0.01

d =0.06

990618a.opj

x

Y

-4 -2 0 2 4

-4

-2

0

2

4

a =0.01

d =0.06

990618b.opj

X

Y

                                                                                                       -4 -2 0 2 4

                                                                                          0

                                                                                          1

                                                                                          2

                                                                                          3

                                                                                          4

 UV -laser:

          x=2 w
UV

/w
VUV

 y

 V IS -laser: y=0

990628a.opj

|f(x,y)|

2

                                                                                                                     normalized detuning steps

-4 -2 0 2 4

0.0

0.5

1.0

1.5

 UV-laser:

          x=2 w
UV

/w
VUV

 y

 V IS-laser: y=0

990627b.opj

Im (h(x,y))

normalized detuning steps

0 1 2 3 4 5

                                                                                                                0. 0

                                                                                                                0. 5

                                                                                                                1. 0

                                                                                                                1. 5

                                                                                                                2. 0

                                                                                                               1. 26

n
H

, Dw
VIS

= 0.5 c m -1
n
H

, Dw
VIS

= 0.2 c m

-1
n
H

, Dw
VIS

= 0.05 cm

-1

1. 5*n
H

, Dw
VIS

= 0 cm

-1

n
H

, Dw
VIS

= 0 cm

-1
n
H

= 2*10

10
cm

-3

990805a.opj
n o rma lize d  in ten sity

vis-las er  in ten sity / 1 0

9
 W m

-2

                                                                                                                  0 .1

                                                                                                                        1

                                                                                                                    1 0

                                                                                                                1 00

n

H

=10

11
 cm

-3

n

H

=10

11
 cm

-3

                                                                                                                  0 .1

                                                                                                                        1

                                                                                                                    1 0

                                                                                                                1 00
with A C-Stark  effec t
without AC-Stark  effect

990804a.opj graph7
detuning VIS-laser / cm

-1

n

H

=10

13
 cm

-3
n

H

=10

13
 cm

-3

                                                                                                                        1 0

8
1 0

9
1 0

10
1 0

11
1 0

12

                                                                                                                  0 .1

                                                                                                                        1

                                                                                                                    1 0

                                                                                                                1 00

n

H

=10

15
 cm

-3

VIS-laser intensity / W m

-2

1 0

9
1 0

10
1 0

11
1 0

12
1 0

13
n

H

=10

15
 cm

-3

                                                                                                                        0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0

                                                                                                                0.0

                                                                                                                0.2

                                                                                                                0.4

                                                                                                                0.6

                                                                                                                0.8

                                                                                                                1.0

DR FW M ( ~ N)

DR FW M ( ~ N

2
)

990423b.opj graph3

T ALIF

~ I

UV

2

Signal-Intensity / arb units

UV-Laserintensity / 10

9
 W cm

-2

                                                                                               370 371 372 373 374 375 376

                                                                                           0,0

                                                                                           0,1

                                                                                           0,2

                                                                                           0,3

                                                                                           0,4

                                                                                           0,5

                                                                                                         in  air

980122a.org
energy / a.u.

wavelength dyelaser / nm

                                                                                               204,25 204,50 204,75 205,00 205,25 205,50 205,75 206,00 206,25
wavelength UV-Laser / nm

370 371 372 373 374 375 376

0,0

0,1

0,2

0,3

0,4

0,5

in  N
2

980122a.opj

wavelength dyelaser / nm

204,25 204,50 204,75 205,00 205,25 205,50 205,75 206,00 206,25
wavelength UV-Laser / nm

2 3 4 5

0

10

20

30

40

50
energy dis tribution of the UV -laser

980827a.opj

total # of coun ts: 5 00

N orma l cu rve:

me an
E

 = 3 .6 mJ

s
E

 = 0 .6 mJ

ener gy / m J

# of counts

                                                                                                                    65 0.8 65 65 0.8 70 65 0.8 75 65 0.8 80 65 0.8 85

                                                                                                                 -0 .1

                                                                                                                   0. 0

                                                                                                                   0. 1

                                                                                                                   0. 2

                                                                                                                   0. 3

                                                                                                                   0. 4

                                                                                                                   0. 5

                                                                                                                   0. 6

 d a tap o ints

 g a ussia n

980922b.opj
intensity / arb. units

wavelength / nm

0 1 0 2 0 3 0 4 0 5 0 6 0 7 0

                                                                                                                        0

                                                                                                                        1

                                                                                                                        2

                                                                                                                        3

                                                                                                                        4

                                                                                                                        5

                                                                                                                        6

                                                                                                                        7

                                                                                                                        8

f
H
2

 =  3sccm

f
He

 =  800sccm

f
ges

 =  903sccm

p =  1262 Pa

P
MW

 =  20 W

981120d.opj
fluorescence yield / arb. units

flux 1. 5%N O
2

/H e / sccm

0 10 20 30 40 50

                                                                                                                        0. 6

                                                                                                                        0. 7

                                                                                                                        0. 8

                                                                                                                        0. 9

                                                                                                                        1. 0

                                                                                                                        1. 1

980402a.opj

A
ik

= (6.5 ± 0.1)*10 7  s -1

B = (8.7 ± 0.4)*10 7  P a -1 s -1

Rate coefficient: k
q

=3.6*10 -9 cm 3 s -1
inverse lifetime / 10

8s-1

pressure / Pa

                                                                                                                   -25.0 0.0 25.0 50.0 75.0

                                                                                                           0.00

                                                                                                           0.01

                                                                                                           0.02

                                                                                                           0.03

990510.opj
fluoresc ence  yield / a rb. units

tim e  / ns

                                                                                              1 1 0 1 00

                                                                                     1 .00

                                                                                     1 .25

                                                                                     1 .50

                                                                                     1 .75

                                                                                     2 .00

                                                                                     2 .25

                                                                                     2 .50

990428c.opj graph2

                                                                                                                   with  state mixing

                                                                                                                  (Pre ppe rna u e t.a l.)

                                                                                                                   Pre pp ern au  e t.al.

                                                                                                                   Bittn er e t.a l.

                                                                                                                   this work
correction term 1+X(p)

pressure / Pa

100 1000 10000

20

40

60

80

10 0

990428c.opj graph3

 with state  mixin g

          (Pr epp ern au  et.al.)

 Prep pe rna u et.al.

 Bittner  e t.al.

 th is wo rk

pressure / Pa

0.0 0.2 0.4 0.6 0.8 1.0 1.2

                                                                                                                 0.0 0

                                                                                                                 0.0 5

                                                                                                                 0.1 0

                                                                                                                 0.1 5

                                                                                                                 0.2 0

                                                                                                                 0.2 5

                                                                                                                 0.3 0

990429a.opj graph4

 da ta

 the ore tic al c urve

 ~ I

UV

2

 be st f it
sig na linten sity / a rb. un its

UV -la serinten sity ^2 / 1 0

18
(W cm

-2
)

2

0 5 10 15

0

1

2

3

H
2

:D
2

=1:1

deuterium

Dw
2 g

=0.61 ± 0.02
hydr og en

Dw
2 g

 =0.78 ± 0.02

990709a.opj

d etun ing  U V-la ser / cm

-1
n orm. TALIF s ign al

0.5

1.0

1.5

EUV / mJ

                                                                                                                      -4 -3 -2 -1 0 1 2 3 4

                                                                                                              0 .0

                                                                                                              0 .2

                                                                                                              0 .4

                                                                                                              0 .6

                                                                                                              0 .8

                                                                                                              1 .0

970427d.opj

 VIS- Laser

 VUV- Signal

 UV- Laser

 in te nsity /  arb . u nits

h orizo nta l p ositio n /  m m

-800 -600 -400 -200 0 200 400 600

                                                                                                                    0.0

                                                                                                                    0.2

                                                                                                                    0.4

                                                                                                                    0.6

Dw
VIS

 = 61 4 c m

-1

Dw
VIS

 = -3 13  cm

-1

990505b.opj
sign al / a rb .un its

Dw
VUV

 / c m

-1

-600 -400 -200 0 200 400 600 800

-800

-600

-400

-200

0

200

400

600

981104.opj

 data

 Dw
VUV

=- Dw
VIS

D wVUV

 / cm

-1

 D w
VIS

 / cm

-1

-15 -10 -5 0 5 10 15

0.0

1.0

2.0

3.0

4.0

5.0

6.0

D w
UV

 =  3 .3  cm

-1
D w
UV

 =  -3.0c m

-1

990423a.opj
sig na l / a rb .u nits

D w
vis

 / cm

-1

-20 -10 0 10 20 30

-20

-10

0

10

20

30
maxima2.opj graph5

 d a ta

 D w
vis

= 2* D w
uv

D wvis

 / cm

-1

2* D w
uv

 / cm

-1

-8 -6 -4 -2 0 2 4

                                                                                                                    0.0

                                                                                                                    0.5

                                                                                                                    1.0

                                                                                                                    1.5

                                                                                                                    2.0

D w
VIS

 = -1 1.6  c m

-1

990505a.opj
s ig na l / ar b.u nits

D w
UV

 / cm

-1

-15 -10 -5 0 5 10

-15

-10

-5

0

5

10

981117.opj graph1

 da ta

 2* D w
u v

= D w
v is

2 *D wU V / c m

-1

 D w
v is

 / c m

-1

0.0 0.5 1.0 1.5

                                                                                                                        0

                                                                                                                        2

                                                                                                                        4

                                                                                                                        6

witho ut AC-Sta rk effe ct
with AC-Stark e ffec t

990802a.opj graph1
sig na l inte ns it y / a rb . un it s

e ne rg y VI S-lase r / m J

                                                                                                                        0 .0 0 .2 0 .4 0 .6 0 .8 1 .0 1 .2

                                                                                                               0.0

                                                                                                               0.1

                                                                                                               0.2

                                                                                                               0.3

                                                                                                               0.4

                                                                                                               0.5

990728a.opj
signal intensity / arb. units

UV-laserintensity ^2 / 10

18
 (W cm

-2
)

2

                                                                                        0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6

                                                                                      0

                                                                                      1

                                                                                      3

                                                                                      4

                                                                                      6
                                                                                                parameter  || exp | theo

                                                                                                 Dw
                                                                                                       VIS

                                                                                                            (cm -1 )||  23  |  20

                                                                                                   E
                                                                                                       VIS

                                                                                                            ( m J)

                                                                                                                       ||  30  |  100

981208c.opj plot2
signal intensity / arb. un its

                                                                                                      atomic hydrogen density / 10 14 cm -3

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6

0.0

0.5

1.0

1.5

2.0

param eter

|| exp | theo

 Dw
VIS

(cm

-1
)||  0.5  |  0.3

   E
VIS

( m J)

  ||  30  |  110

981208g.opj plot2
signal intensity / arb. units

atomic hydrogen density / 10 14 cm -3

0 1 2 3 4 5

0

2

4

6

8

990810a.opj

param eter

|| exp | theo

 Dw
VIS

(cm

-1
)||   0   |  10

-3

   E
VIS

( m J)

  ||  56  |  80
signal intensity / arb. units

atomic hydrogen density / 10

12
cm

-3

0 200 400 600 800 1000

0

1

2

3

4

5

6

DRFW M

              TALIF

( corrected for quenching)

T ALIF (raw dat a)

981208aa.opj graph3
signal intensity / arb. units

pressure (Pa)

0 .0 0 .2 0 .4 0 .6 0 .8 1 .0 1 .2 1 .4 1 .6

0

1

2

3

4

5

6

param eter

|| exp | theo

 D w
V IS

(cm

-1
)||  16  |  16

   E
V IS

( m J)

  ||  30  |  90

981208aa.opj plot2
s ig n al in ten sity / a rb.u n its

a to mic hyd ro g en  de n sity / 10

1 4
 c m

-3

                                                                                                                        -10 -5 0 5 10

                                                                                                                0.0

                                                                                                                0.5

                                                                                                                1.0

D w

U V

=0

990219c.opj
signa l inte nsity / arb.units

D etun in g VIS-Laser / cm

-1

0 5 10 15

                                                                                                                 0

                                                                                                                 2

                                                                                                                 4

                                                                                                                 6

                                                                                                                 8
D w
VIS

= -1.4cm

-1
d eute rium

D w
VIS

= 2.7 cm

-1
h ydro gen

990219d.opj
signa l in tensity / arb.  units

D etu ning U V-Lase r / cm

-1

                                                                                       1

990303a.opj

w
0

- g      w
0

    w
0

+ g

Frequency

Refractive Index n

0

1

w
0

- g      w
0

    w
0

+ g

Frequency

Absorption Coefficient
a