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[ Another improvement in the local resolution of the device can be achieved by
arranging a filter element permeable for the wavelength of the stimulating light between the
light source and the lens that has an impermeable middle area and a permeable outer area
for the wavelength of excitation light. Such a filter element moves light from the main
maximum into the bending auxiliary maxima in the intensity distribution of the excitation
light in the focal range, wherein the main maximum is made clearly narrower. This leads to
another narrowing of the effective point—imaging function. The increase in the intensity of
the auxiliary maxima of the intensity distribution of the excitation light is, in this case, not
disturbing, since they are suppressed because of the intensity distribution of the
simulation light in the effective point—imaging function, since the intensity distributions
partially overlap. |
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[DETAILED DESCRIPTION

FIG.1 shows, the arrangement of a raster microscope as an example of embodiment of
the device in the invention.

The raster microscope includes a light source 1 with a laser 2 to emit exciting light and
a laser 3 to emit stimulating light. There are also dichroitic mirrors 4 and 5 and a lens 6,
with which the exciting light and stimulating light coming from lasers 2 and 3 are deflected
or focused on one point 7 of the sample 8. The point 7 has a local expansion which is an
expansion of the surface here. A detector 9 is arranged to detect the emission light
emitted by the sample 8 which is separated from the excitation light 18 with the dichroitic
mirror 5. The sample is arranged on a positioning table 10. Between the light source 1 and
the lens 6 is a beam-raster device 11 for controlled scanning of the sample 8 with the
exciting light and the stimulating light. The light source 1 includes, in addition to the
lasers 2 and 3, lenses 12 and 13 and a filter14. With the lenses 12, the laser beam coming
from the laser 2 is focused on the filter 14. The lens 13 is used to adjust the divergence of
the exciting light beam and the stimulating light beams, so that they can be focused in the
same plane using the lens 6. Apertures are usually used as filters. Behind the laser 3, there
is a beam splitter 23 and a mirror 24 for dividing up the beam coming from the laser 3 into
two stimulating light beams 17. The arrangement is selected so that the exciting light beam
and the stimulating light beams meet on the mirror 4 in such a way that after deflection at
the mirror 5 and passage through the lens 6, the intensity distributions of the beams
partially overlap in the focal range of the lens 6. ]
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[FIG.2 shows the intensity distribution 25 of the exciting light beam and the intensity
distributions 26 of two stimulating light beams 17. The intensity distribution 25 of the
exciting light beam 16 has a main maximum and symmetrical auxiliary maxima in the lateral
direction. The intensity distribution 26 of the stimulating beams 17 are Gaussian. The
maxima of the Gauss distributions of the stimulating light are staggered laterally in relation
to the maximum of the intensity distribution 25 of the excitation light. A symmetrical
arrangement is chosen in which the two stimulating light beams are moved in the opposite
direction at the same distance in relation to the central axis by the intensity distribution
25 of the exciting light. The intensity of the stimulating light is clearly greater than the
intensity of the excitation light. The intensity of the stimulating light beam is chosen so

that there is a nonlinear connection between that intensity and the occupation of the
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energy state of the sample.

FIG.3 shows the effective point—imaging function in the focal plane of the lens, in which
the intensity distributions in FIG.2 go. The effective point—-imaging function determines
the local resolution of a raster microscope. As can be seen in the figure, the resulting
effective point—imaging function has a maximum whose half-width value is clearly narrower
than the half-width value of the intensity distribution of the exciting light, see FIG.2. Also,
through the overall effect of the intensity distributions shown in FIG.2, the auxiliary
maxima contained in the excitation light are eliminated. |
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%, YAGLaser 7°H D 1 DOWREONMEZEIT L LTI VKT D Z &%, £
izl Ex X, BRFHETH DL, £72, oI HE 2 RO FREH TIX
INd:YAGLaser 2> 5 Ofth )5 O L —4 —312 X 5 Dyelaser OhiEiz L v, HE 2 2
JHELTEE400~500nmOEARIRSND] ZLn, SIHICHK 2 FLHo
WD [HRAZMSELZOOFRFET] 268952 LIFHLNTH L, LTH
DL, BURSCHR 2 Fed oI, LEEHERICRLIEREA L TWD, £2LT, 5l
FSCHR 1 FEH O3B & 51Uk 2 SRR ORI F — DT I IcB L, Lad, 5
BRHBWERED 2 OO L —HF—HE D L) EOEREET 2000, 5IHCHE 2
FLHE DT Z SIHSCHR 1 e DA O, BRORLRD 2 5D ETBMT D FBEE L
TEHHT2ZLI2E - T, MERWAEZHEKT D Z &I, HHOREEMEITARV, ] (1
1, 12H) LHrRT5E24A, SIHHK2 O Nd:YAG Laser (7) 6D 2 KDL
— YA, RIREE (L—P—MBALEE) o0 1RO L—Y — K% 6
ZIFATY v X —T2RICHEITHZ L THERL, HEBROL—F =Ko H 1
A% Dye Laser (8) ICAS L CEENRERD L—F—NHERIRIELZ L LTh
X, MIERAICW Y THEFMET (9, 25) Z@BRT 5 08RoOE 22l
EED ) ICEBETHENTE, SHITNGYAGLaser (7) Z/VLA L—H— L5
W, WMERPOERSIED S H, HEORMILEEK T L ZENTEDL LB
Bh, LILAERD, ZORICHEEEL—F—L LTHWOND L—F—Honk
a2 IE 5 FREIMROIMAOBVORBELZETHZ LN TEHELTYH, Hi
ROLBY, MIEEHO [HEEEE(CFE] OMIZIEEIT 5 2 LITE S TR
<, MERHAOEIERZZIEMDREEET 22 &b TERVND, it [
FT ) OWRORGEENMEEZFET L0 T, MERPOESEEZSET S Z LT
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¥, AEAMEOB [00 1 5] 121%, I 0ok R, FHIFETFIC
LoTEfbEEOND, ZOFMEFIL, GELIL, HBFEANTA MY v 7 Bk
(OPO) Thd,] LORENRHDLDHTH- T, FERFIZIHNTIE, FHFET
(9) IFIAH (AT Endb—¥ =L iR (W) IhdL—FHE D
TEREAZZ(LSEOWELZ R T RICERYEH L Z LI LNTHLND, SIHX
Mk 2 #8B1D [Dye Laser (8)) LAHIEFRI O IhiHEF (9)] OMEZLZ S &ICHIE
PO ThEFEF (9)] OBBNKETHL LT HREOERITEAT L EMNT
ERAAR

(6) E7=, FBIL, FIUHSCHEK 1 LRI BMAERI DL THOTFEDFIZIBNT
R7pDHOTEARWREL LT, MERHAOKBIAFIIERDREEET D0,
ERPATIEIHBRERDLL—F—NHFEEZ1 >0 DL T 52 & T, KiEOMEL
BHIZLIEZHDT CULAL—P—Z A5 & &1, BEONEIEM O RHE S
KRB/ D), 2900 L —W—NJE%EHW D5 HICHER 1 SR8 LHEORS & %
FISHT5 2 X TE R0,

6) Lol v, MEBITESMEEZ R LTV RV G, ZHUCKT S
FROHWNIFERICB W TR THDHEVWIREITHD, LEN-T, FRENEE
THEGHEH 2 ITHBERH 5,

56 i
bz ki, FENTFETAIHHEFHITWITNAUOEEBERNS D06, EXD0 LB

DR D,

SR U P i S RCHI TR 2
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