2 Septenber 2005 Method for Ad'ustin a Lanml3 Relative toﬁ%ﬂ?mk?ﬁﬂ%ﬁatlng

Beam Path of a M croscope and a M croscope Suitable foré t the
‘Met hod The .present invention relates to a nethod for adjusting a. |anp
relative to an illum nating beam path of a mcroscope wthout a beam
honogeni zer and a microscope suitable for carrying out the method. The
adj ust ment of lanps for m.croscope illumnation takes place usually in
accor danceMaritida &baSad i heous
i1lum nation of the object field. Th|s applles to t he flrst adj ust nent of

a mcroscope as wel 23 LEeY:T angdng i 4dj ust nent
criterion is a sharp |nag|ng of the Ilghalsource that is, of the light

arc or of the lanp filanent i i dobjective Thi s
adjustnment criterion can he checked h the a sQ-.cal Bertrand
ens whi ch imafsgs PHe? éBY?%“Bhﬁu Wﬁs i 2 peshrg A daderife

M Croscopgyy, f QEmt h [Pk SRS a CCD canera
can be nDunt Ikéﬁéﬁ#ﬁg tﬁﬁ%% pl ane %ﬁ e Be$§$a§§aaens and he i mage of

the CCD cafEfcut & H¥ahURdiiyeds zef Garid %haaaméop@f sui8gbI . foAS carsennnd
criterion, the illumnation--in the object field itself can be checked as

to honngmﬂewmw apthod! necessary, the lanp is readjusted to maxi num

honogeneity. The-object of-lanp adjustnent is to always ensure a
. subst anti‘al | yTheoisastoent iaf éﬁmﬁ%IfQﬁ1mﬂﬁr9ﬂ€02Ruk%ﬁPmiPéF%Pn-Eé8ﬁﬁse of the

conpl exi t of t hese. cl assi cal et hogs. fo ust ne
th oS HPRETLE i SEEORINGR FUAR CIRRHENL SRR ST (i ' t he

nethods

first as%ﬁBE$YeﬁQ5Eé“é“ﬁoﬁL%gﬁeous illumination of the object fleld.

This applies to the flrst adJustment of a'mlcroscope as well as
to an exchange of a lamp. A first adjustment criterien is a _
sharp imaging of the light source, that is, of the light arc or
of the lamp filament into the pupil of the objective. This
adjustmeng criterion can be checked with the aid of.a so-called
Bertrand lens which images the objective pupil in the viewing
field of the microscope. In-lieu of'e visual control of the
sharp imaging, a CCD camera can be mounted in the imege'blane of
the Bertrand lens and the image of the CCD camera is evaluated ae
- to a sharpness of imaging. As a second criterion, the
illumination in the object™field itself can be checked as to
7_‘homogeqeity and, if necessary, the lamp is readjusted to maximum
_ homogeneity.. The'object of lamp adjustment is to always ensure a
‘substantially homogeneous illumination in the object field.
Because of the complexity ofrthese classical methods for
lanp adjustment, these methods are suited only to a limited
e#tent to an automatization (in the first assembly and also after
‘an exchange of lamps) in such a manner that the micrbscope

ensures a homogeneous illumination of the object field without
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an exchange of lanps) in such a nmanner that the mcrosco ensures a
honogeneous il lumination of the object field without 2 éggﬁgﬁﬁ Br 285
manual intervention. on the other hand, experience has shown that
especially routine users of mcroscopes are often unable to make a | anp

ad) ust Tetark 1 aSROLKARRR M | Oy AhRoBLBBL PEAIS CRBRE: ofdd L] Bnofiea

honogeni zers are used I n 1 [luninating devi cés m crol i t hographic

appar at usnmr&deE%@ﬁ%lilyl oitialel 08ete\UfcRSceiidpes ardatgangedisd kbum nation
of the mask to be imged. Additionally, the position of the |ight source
rel ati ve maket helang ladgiatinénty ibeaccpatanceswad) usieedical mauatment ght power
of the beam honogenizer so that the |ight power emtted by the |ight
source | SApEFHRI Iy utilized. It woul d be conceivable to utilize beam
honogeni zers so , for m.croscope iIIuniggﬁjon in the form of

h 1, for angle,
so-cal l ed f1y*ee"PEIHEDS 261 ¢t S5Pd o ok U RE WY %ﬂ%.e% Q%_rmgeneous
N '””‘naﬁié¥bf§%h5€ﬁg$ﬁ¥ﬁngéféﬂdg %g&!Ehéé%eﬁﬁﬁgmfﬁaqﬁﬁggéé%fﬁé% ch8gfpendent |y

of the positionin anp relative to t nat1 ng beam path so

t hat - onea Gailogedooe iRl gl Blationt dhalle Rask apbadjimgjement. The use of such
beam honogeni zers woul d, however, lead to a conplexity in m croscopes which
coul d nodddigionehlyzethe pnsekiamplod ehboldighintsoutce eelatesento itheenti on can

provide a _ si,nple nethod for | anp,adjustnent |n m_croscopes ich ensures a
homgene@tﬂéﬂﬂlpﬁﬁhﬁl%&qa@npé\‘h t%aQBF% dftioeI“*G"Jef?dmbelli‘f-ﬂ(%}t ‘W&t\gg R is wel |

sulted Lo AULBRLLERIION, T8, SIBTELe, CTRGULIEN] £AT ) BRe Y 0° @
source is optimally utilized.

It would be conceivable to utilize beam homogenizers also
for microscope illumination, for example, in the form of so-called
fly-eye lenses or glass rods for mixing light. A homogeneous
illumination of the object field would thereby be guaranteed
independently of the positioning of the lamp relative to the
illuminating beam path so that one could do completely without a
Jlamp adjustment. The use of such beam homogenizers would,
however, lead to a complexity in microscopes which could not be
realized.

An example embodiment of the present invention can provide a
simple method for lamp adjustment in microscopes which ensures a
‘homogeneous illumination of the object field to be illuminated and
is well suited to automatization. The example embodiment can also
- provide a microscope which, when utilizing the method of the
invention, is suitable to bring about an adjustment of the lamp
aﬁtomatically which ensures a homogeneous illumination of the

object field.




invention, is suitable to bring about an adjustnment of t l.a -
automatical ly which ensures a honbgeneous il lum nation d?g?M%HB%B¥@ét
field. 2 2 Septenber 2005 According to a first aspect of the invention,
there is provided a nethod for adjusting a lanp unit relative to an
illumnating beam path of a m croscope devoid of a beam honogenizer in

said i1l umnaping. beam path. said merascope including: g, m efgagope
obj ective defT'Afng a gpupira plane; A A jd% atle ahp unit’ for sopplying

the |ightptsanssdtsedeahonorsal dabbbumpal i ngnbeam path: apdya cdet ector
for detecting the |1 ght power of the transmtted |ight, the nethod

conpr i s&ngi 1 hémshepdnPfbe R asah NGF t Hemi Ot gt @be | d@hd i POYEr a dowsast r eam of
said pupil plane of said objective with said detector; beginning froma
start posnegemizerd deémer neriidg thblweknauingr adiecemt oPathe |ightdpower in
dependence upon a position change of said lanp unit relative to said
i |1 um MiFePsEin paRHUCERE, a8 SPLaEPTrRai PHISHF 16 t dPA1R1BPr e®ti on of
the maxi radi ent_of |igh wer_until the #i ht power, defected by
sai d dREEY br BLENET et i DACERIE M 47dEeartE aSHRRL TP hehE nvent ) on,
there 4§ oyigllxr? 1 er e LHSL.PG.. .a:SRegl.aen Y Light unit
for supp ??%g a %%ﬁﬁﬁ%%rg??ﬁ@n?%%??é%ihgggﬁglgﬁ ?F un#%gggnéugean1path
devoi d dt&c-t®@or detecting the light power of the transmitted
light, the method comprising the steps of:
measuring the integral light power downstream of said
pupil plane of said objective with said detector:;
beginning from a start position and determining the
maximum gradient of the light power in dependence upon a
position change of said 1lamp unit relative to said
illumination beam path; and, .
displacing said lamp wunit in a direction of the

maximum gradient of light power until the light power

detected by said detector is a maximum.

According to a second aspect of the invention, there
is provided a microscope comprising:

a specimen table;

a light unit for supplying a light for illumination
along an illuminating beam path devoid of a beam
.homogenizer;

motor drives for adjusting said light unit relative to

said illuminating beam path;




honogeni zer; notor drives for adjusting said light unit relative t said
illum nating beam path; 3 2 Septenber 2005 a m croscope F%%??Qﬂgogéfining
a pupil plane; a detector integrated into said specinen table; and, an
eval uation and control conputer connected to said detector and functioning
to sequeMi@IISCARe P Iantd otdrfindria és Anpdill Pda@@éi num of an i nt egral
| i ght power is, nmeasured with sajd detect.or. Accordin 0 a_third aspect of
the inventi ¢h,33HRGFET i NEHHA %Pqﬁﬂqiﬁﬁ}%ﬁe%%ﬂqﬁbﬁgﬁ %4 PRTp unit
rel ati vl a,.304h LHMLAat Lancbeampabli-ol Bofhcresgops deygid of a beam

i p , sal

honogeni zer 1 n sai um nati on beam path m croscope including an
optic dekitBicRgraapdPElinBEaBaing tsakdqhbhbnhDayi Agibeagupattctan adj ustable
lanp unit for supplying the light transmtted along said illum nation
beam patiriaed antefeet maxfimnmdefeshi hgtebeali ghghpopevenfisthe transmtted
light, the nethod conprising the steps of: measuring the integral |ight
power dB&Rstrednt'éthsapdd fEpPFtAFane of said objective with said detector;
beginning froma start position and determn ning the maxi num gradi ent of the
| i ght power in dependence upon a position change of said lanp unit

rel ati ve €0 z8aikaiilg WH nat 10 heamnath: oANgnodi SRl S ghlamp unit in
a direction of the “maxinmum gradient of |1ght power until the |ight power
is provided a method for adjusting a lamp unit relative to
an illumination beam path of a microscope devoid of a beam
homogenizer in said illumination beam path, said
microscope including an optic defining a pupil plane in
said illuminating beam path; an adjustable lamp unit for
- supplying the light transmitted along said illumination
beam path and a detector for detecting the light power of
the transmitted light, the method comprising the steps of:
measuring the integral light power downstream of said
, pupil plane of said objective with said detector;
beginning from a start position and determining the
maximum gradient of the light power in dependence upon a
position change of said lamp wunit relative to said
illumination beam path; and,
displacing said lamp unit in a direction of the

maximum gradient of 1light power until the light power

~detected by said detector is a maximum.
According to a fourth aspect of the invention, there
is provided a microscope comprising:

- a specimen table;

3a




“detected by said detector is a maxi num According. to a _fourth as t of
the invention, there is provided a mcroscope com:)risir%gé.?e e@%ﬂ@ﬁﬁén
table; 2 Septenber 2005 a light unit for supplying a light for illum nation
along an illum pation beam path devoid of a beam honogenizer; notor drives
for adjustimy bEGRE | Pght dort swRtyWrgte daihd i founiAdemapabedm path; an
optic defining a pupil plane in said illunination, beam path; a partially
transmi *tPRY nPFr ot IHSHEEF PR s&E™ i |1 PaHR nafP¥RiBeamipath u]BE?Igeam of
sai d specinen table; a detector nounted in a beam path deflected by said
partial TY"¢9EhsHTtting mirror downstream of said pupil plane for detecting

parti al s _ r detec
RS g L R R R S S

sequential §yi BT iNen S8 gy PEA pives until a maxi numof an integral Iight
power is neasured with said é%tector. In the exanpl e enbodi ment a

honmogeneous arl lapBiratdefi wing he puplimpnaned i esgtid siglananseednal so for
illum nating beam paths wi thout beam honbgeni zers when the areally

i nt egr dbedm ghtipower behind the pupil plane of the m croscope objective or
behind the pupil plane of the illum nating beampath is a naxiqyn1mjth t he
operating céndPErédldy t Hearsmd theindy FierA sé“‘gﬂ?ﬁqddntl.n sal

illumination beam path upstream of said specimen table;

a detector mounted in a beam path deflected by said
partially transmitting mirror downstream of said pupil
plane for detecting the light power in said illumination
beam path; and,

an evaluation and control computer connected to said
detector arid functioning to sequentially drive said motor
drives until a maximum of an integrél light power is

measured with said detector.

In the example embodiment a homogeneous illumination of the
illuminated field is guaranteed also for illuminating beam paths
without beam homogenizers when the areally integral light power
behind the pupil plane of the microscope objective or behind the

‘pupil plane of the illuminating beam path is a maximum_with‘the
operating conditions of the lamp being otherwise constant.
Correspondingly, in the example embodiment, the areally integral
light power behind the pupil plane of the microscope objective'or

~behind the pupil plane .of the illuminating beam path is measured
by a detector and the lamp body is so adjusted relative to the
illuminating beam path that the integral light
3b




Cbrréspondingly, in the exanpl e enbodi nent, the areallyéigtegr I i_ght
opiepER; 2095

power behind the pupil plane of the m croscope objectiv t he

pupil plane, of the illum nating beampath is neasured by a detector and
the lanp body is,so adjusted relative to the illum nating beam path that
the int W8T | FRREN 315 deteptechieithothe %%wé%t,orwéhair@am@@@ct@aa ith the

det ect Orpe les iﬁﬁg?ﬁ%@::@s what Elfe i'i%%regféim&’ert%%@&o' Sof 13k H‘%ﬂ tﬁgﬁ%&a'

detectiono t" " power akes ace only arter passi rough the

di aphr agmidel pkéd N1yt Betds Phiest hovenddughene TR 28R iFAREnga Si TPl ¢
adj ust nent chterion Fs prog?%gd éaﬁcn?EQ? gx%é%??%ng ly well su?ted for

t he aut aiet édghadflest mrent of the lanp after a | anp exchange or for the
automated adjustnment of the lanmp in a. first adjustnent. The adjustnent of
the | anp can be notor controlled via software. The realization of the
exanpl e enbo al so usabl e in the manual . ust.nment of

be ot . o
The T amp: beoatis & enERa gs R tve s SRIKE 20 RRRIHtmCrAL EGHel 18 ght
pover ogphacENERKad N IR o3 1D Y by syl BAXRS Shesghner ator thar

t he conventiona usting ~ criterton of a sharp 1 magi ng anp arc in

the objgghistmeRYPbE tHeY 1ERANSFt@r 8 Bef raRtahgdor Ifort Hige exRoRbeed
enbodi nent, a m croscope, which is suitable or automatic lanp 3c 2

Sept enbaljudeBnadjlsheehanp iinchudBisrstoad)ugenerdr.i The adjustdjendst ofig t he | anp
relative tqg the illum nating beam path as well as ah eval uation

the lamp can be motor Controlled via software. The realization of

the example embodiment is, however, also usable in the manual

adjustment of the lamp because the adjustment criterion of a

maximum integral light power can be checked much more simply by

the inexperienced operator than the conventional adjusting

criterion of a sharp imaging of a lamp arc in the objective pupil

by means of a Bertrand lens.

In the example embodiment, a microscope, which is suitable

for automatic lamp
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and control conputer. The notorized drives are preferably in the

i I'lum nating beam path without beam honpgenizers. The evaPeRiETBe 20974

control conputer sequentially controls, the notorized drives for |anp

adj ustment_in such a nmanper unti] a maxinumof the integral |ight power is

nmeasur ed 2Byustfete c i BEL iARMMEHOBERRchdriFes fipiad]prakrg &%et A&™P [ | umi nati ng
objective., The d

b th f th i C : . t f det.ect i th

' ont  podGratile 58 Pt dohLUeRc ikt BERAATH it 147 SHeSH BT n Thi s
¢ po¥ t fe Wbt et i “Bedif i

R s i R R G A A

refl ect ed] atmira ihgf besh iprghr egtivout Adaar Rambyeizers . poiid icmloktibhe
illumnating beam path can be reflected out onto a detector in the exanple
enbodi neand Gamtrhérempater tsd@iepbiallyt eonbreruvitie ndterdsedcdwivesor

detecting the light power nore or | ess open qQn the specingn.table. This
exanpl e g%&dﬁ"ﬁe%gj‘i‘gt%eépaw @umf"%%@]g WD(FFTr%tWEB‘f' iﬁg\g thY r eady

exi sting:m c I f i i i1i:hi4N read
oxi ot ngiELEdRaC IRGR: Bkl Lo dedfiellofy & dlBCt QY HRuhelq BodiRk AL eady

det ect or pii It B a6%aePl e SMDOMH MBIy BBah PHH @wabr difkdei c@os@fe quadr ant
di ode or even'a CCD canera. In the'case of a quadrant diode or a CCD

sensor, oipectivght power, which is detected with the individual sensor
parts or sensor_regions, is integrated over an area at the detector

out put. The The deteat@ubosedeinctdngativon ighteparars cas gec ilategratashsi der ed
PR g LR et AN S R
advantageous when a reflecting region is provided on the specimen
table of the microscope and when the detector detects the light
reflected at the reflecting region. Alternatively, a portion of
the illuminating beam path can be reflected out onto a detector
in the example embodiment. _
‘Furthermore, it is possible to provide the detector for
detecting the light power more or less open on the specimen table.
lThis example embodiment is especially suitable for retrofitting
already existing microscopes as well as for use of the invention
within already existing series of microscopes.
The following are all suitable as a detector in the example
-embodiment: an individual diode, a four-quadrant diode or even a
CCD camera. In the case of a quadrant diode or a CCD sensor, the
light power, which is detected with the individual sensor parts or
sensor regions, is integrated over an area at the detector
output. The use of a CCD sensor of a CCD camera is especially
considered when, for example, a CCD camera is anyway provided for
image documentation as, for example, in reflected 1light

MiCroscopes.




4 2 September 2005 "In the exanple enbodi ment, the |anp can be adjusted
either in three mutually orthogonal spati al d| rections 4%?%{?’?‘9@408% he 2
Sept enber 2005 illum nating beampath or, it is also possible, to adjust
the lanp only in tw nutually perpendicul ar spatial directions and a
collector optic, which is arranged in the beam path, is displaceable al ong

the opti cal is,of the.remaini.ng il atln eam

met hod can 6%§¥3P8b?§m%g'um@%xhﬁgph 56? U%%Pl?%%gt g t he
maxi wrrtﬂlfe@hureem drthdy EHaP s rt@Qle&EEréE%EBHQ rén@ﬂcl%teaﬁé'ﬂ% froman
initial position, e |nun15%ad|ent of the Ii1ght power 'iIs determ ned

i n dependence upon a p05|t|on change of the lanp relative to the :
illumnating beam path and/or the lanp and the collector optic relative to

the illumnating beam path and, thereafter, the |lanp and/or the collector
optic is shifted in the direction of the maxi mum gradient of the |ight
power in the illumnating beampath. In the followng, details of the

invention are explained in greater detail with respect to the enbodi nent
shown, in the figures. The following is showmn: FIG 1 is a reflected |ight
m croscope, in section, having a detector integrated in the specinen
table; FIG 2 is a flowhart of the process steps which are run through
with the automated | anp adjustnment in a mcroscope; FIG 3 is a flowhart
of the process steps which are run in the gradient nethod, for |ocating
the maxi mum | i ght power; and,

da




FIG 4 shows a m croscope, in section, having a detector_ _integrated into
the illum nating beampath. In FIG 1, the upper part of2 $epie %rr%@éope
stand with the illumnating beam path accomodated therein is identified

by reference,nuneral 1. A specinep tabl.e 2 adjystable in eleyvation for
focusi ng 1o CELBSHASHREER BRLH I8/ nEEroeGdp8 PRSSEREMnED FG TPer se.
Fur t her noyr i ClLOSC i | t 3 : t 2005

T cont ai ni VOB Shrir G anar s R e SRy M et dfrqtioRl AR |
reflectinglikbost nfdieg Pesd At Aridhddie iR @ﬁ@%ﬁﬁﬁ@fh, AlsG 1 includes, in
principle, the conponents which are usual fors-_ the adjustnent of the
Kohl er i Idisplactiig ebondtitenspticdlaleaia of die oemainjay divenaagéenganp 5

can be provided as a light source The light, which is emtted by the |anp
5, is coldeemaP@lby a" collector lens 9 and, if required, is coilimated in

conbi nati on ith._g.colle Lmrror i ect h war d
radiated |i gh\lﬁq gﬁégi'%qqi g@%@ggtc%g%eﬁég%b@hgﬁl g%& 51% 2h%i %f%ﬁ) :éaphr agm 10

I s provi ggghditehbers £ RAthg 1R ﬁ@kkhﬁﬁtlel%h!%e?%@ﬁt hraREchSy adj ustabl e
With respect to its aperture dianmeter. The Tield diaphragmis arranged _
conj ugat gtadierithmetlosd) andaseaofirh€rom ar dsdepel ajsdtione the A lens 11 is

mount ed downstreamof-.the:. field diaphragm 10 and jnages the field
di aphr aghRgigugogradenti ofr the Mgbémrdilépgﬁ@mlmdi@ PEPRIdeEEei n t he

Local PLags, of sheSchf charige, o %, 8 008,15 KbV ok abugper ure. The
nto R ILERR Bl oked FRRCIAATHE POl Ecle B f ati e oy el et e
illuminating beam path and, thereafter, the lamp and/or the
collector optic is shifted in the direction of the maximum
gradient of the light power in the illuminating beam path.

In the following, details of the invention are explained in
greater detail with respect to the embodiment shown, in the
figures. The following is showﬁ:

FIG. 1 is a reflected light microscope, in section, having a
detector integrated in the specimen table;

FIG. 2 is a flowchart of the process steps which are run
through with the automated lamp adjustment in a microscope;

FIG. 3 is a flowchart of the process steps which are run in the
gradient method, for locating the maximum light power; and,
FIGl 4 shows a microscope, in section, having a detector
. integrated into the illuminating beam path.
| In FIG. 1, the upper part of the microscope stand with the
B illuminating beam path accommodated therein is identified by
feference numeral 1. A specimen table 2 adjustable in elevation
- for focusing is accommodated on the microscope in a manner known
per se. Furthermore, the microscope includes a lens turret 3
5 -




into the exit pupil 18 of the mcroscope objective 4 by the tube | ens 15
via'a. beamsplitter 14. The tube lens 15 is in the coﬁ%%ﬂ3ﬂﬁp ¢r 2805 he
illum nating and view ng beampath. A large area diode 16 is integrated as
a detector in the. speciinen.table' 2 of the mcroscope. Wth the diode 16,
the total light intensity focused by the m croscope objective 4 is

det ect ed. cdutaidingeodfectatrebes CONhhiBheshBP cheS1BPsRowRNGEFRGEaL di ode.
However,.it is especially advantageous to configure the diode 16 as”a

f our - quadrant ditedeefleactinie illasinaEsg, behnspath dae thé mbordseepebyt -
S|nultaneously function to also calibrate the specinen table in that the
center poiff€-of i#eludsgn- doaRrinnipder g@t@mnegnesﬂmc@derquads fone

origin of ~the axes as a_reference poj for | e, as zero p0|nt for
the XY adPls B Y RS Elb%éﬁla@ﬁr ¢ natﬁegd%ﬂ@tté@naf thdalogen |
| i ght=sen V, 0 0 6g i b l.arg t |aneter
of the fi g‘Hﬁ‘b ﬁ 3E{m‘%""%lasttél ﬁt qg1‘t‘écalc§f"p g’ne 06%?%2 J egt'gl\gt sd?%r

quadrant she gt wmehdiélrati%éao&ytm haup Syagk 20 haosd iy aare ‘aken
as the- dianmeter. For realizing an automated | anp adj ust nent,
recept acl eolbectiond dens89 adnd,hd fl aeguirdd; adjuslz&ﬁatehy1hweomnmnwtuaﬂd “drives

(6, 7) in the two directions. perpendicular to the optical axis 19.ef the

i || um nat YHER e aolpackor PHeres| l'éc‘fl'urcﬂ endlects thi bpb&tt@ablr@dlinte@e _
notorized drive 20.:

di rection, of thed og%i HE a further .
Al t er nat | VeSBF €3 %‘Sisad'é; Agk tPhghPa?ﬁ’d“Pj s fefield digphzaomcld or
lens 9, tigaﬂr%QEdédCfH]Eﬂe??egfon of the collimated beam path and is
adjustable with respect'to its aperture diameter. The field
' diaphragm is arranged tonjugated to the focal plane of the
microscope objective 4. A lens 11 is mounted downstream of the . - -
field diaphragm 10 and images the field diaphragm 10 to infinity.*"
A second diaphragm 12 is provided in the focal plane of lens IT"-

for adjusting the illumination aperture.' The second diaphragm 12

is adjusted with respect to its aperture diameter and is 1maged

-f to infinity by a downstream lens 13 and, after belng reflected T
into the viewing beam path, the aperture diaphragm 12 is 1magedl
into the exit pupil 18 of the microscope ohjective 4 by the tube .

" lens 15 via a beam splitter 14. The tube lens 15 is in the

;_common part of the illuminating and viewing beam path. ‘

A large area diode 16 is integrated as a detector in the .
specimen .table 2 of the microscope. With the éiode 16, the total
1light intensity focused by the microscope 6bjective'4 is
‘detected. This diode 16 can be configured as a simple largs—area
diode. However, it is especially advantagéous to configure the

~ diode 16 as a four-quadrant diode. In this last case, this

- diode 16 can thereby simuitaneously function to also calibrate

the specimen table in that the center point of the four-quadrant
6



dlsplaceable via three appropriate drives in the three nutuall g
per pendi cul ar spatial directions. However, for this purpo3gptenber2005
correspondingly nore conplex mechanismis required because the degrees of
freedomwoul d be required..-for an adjustnent in the three nutually

per pendi cukidbadli de¥GhboNehd r&&g@ﬂd&ﬂtdmé ahefaed 2 FeBRENdEpAGMLYSkENY drives
(6, 7) -of the lanp 5 and the adjusting ,drive 20 of the collector lens 9

are drivaberalples @sntexd podnﬁpmerth%ZXaErmﬂmennt of f dwe spkcitedhe out put
signals of the diode 16 are supplied to the control conputer 22 over the
sane intekflke 21. The net hod steps whi ch are run through for an

I d ed in
ol Lowi ng it WS SanpEes qzﬁais%eszm sgaf'au Vhgrsroctet se@iq%t aﬁtwan
tial {
Sept enber SodSReEnt (A 8BS CRRTRLEh S AT 9%%#%5}@“3% e
next initigld ﬁiéﬂé‘éﬂ%ﬁe?’&bléo.lfl:‘iv%pﬁc'”ﬁf‘atgﬁ %ntsdmeed h8 "the |
0 ] as well as in

direction of the optical axis he m crosc ective

the two didigictens crxemaenﬁbﬁﬂI@fad&aﬁﬁetﬁbg%@hbbaaré heaigirod@ ¢Rei s positioned
beneath the m croscope objective 4 and, as a consequence, deteets the

total ...|dighmeteower, which'is coIIected‘ by the m croscope objective 4.
This initialization can, of course, take place also automated-if the

m croscope has FRZ figRlordt f@daPoEHEﬂmﬁ§e€r4%¥Pz%?@“&tﬁﬁPBf|§ﬂﬁjrﬁF9PF%ﬂﬂee in
D P hORAE SRR RSP R SEEBA Ty " BrRSRLERS L
drives (6, 7) in the two directions perpendicular to the optical
axis 19 of the illuminéiing beam path.: The collector lens 9 is
displaceable in the direction of the optical axisris by a furuuer
. @btorized drive 20; Aluernatively té'a"displacemgnt Qf the
lamp 5 as well as the collector lens 9, the lamp 5 can also bé
displaceable via ;hreé appropriate dtives in the three mutually
perpendicular spatial directions. Hdﬁever, for this purpose, a
.correspondingly more complex mechanlsm 1s required because the
degrees of freedom would be required for an adjustment in the
three mutually perpendicular directions independently of each
- other. o
The adjustlng drives (6, 7) of the lamp 5 and the adjusting
 drive 20 of the collector lens 9 are drivable by a control “
computer 22 across an interface 21. " The output signals of the
diode 16 are supplied to the control computer 22 over the same
- interface 2i |
: The method steps, which are run through for an automatic
lamp adjustment, are explained in greater detail in the following
with respect to FIG. 2. The adjusting process begins with an

initial step_30 which is, for example, triggered in that the user
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posifion of the specimen table. If no notorized drives for the focusi ng and
the X/ Y table are provided, then the user receives the ¢£8aRENECR4WSt he key

pad to so adjust the specinmen table that the diode 16 is positioned

directly beneath the objective 4. In the next two steps (32, 33.), an
a variable

assignnment of.a variable takes, pl ace erein the yalue,..of..
" ne\g/]v posFPREHMY & compleflind) exghange, 9%, 1pEps fif ﬁo!‘f”ﬁ’i BAd- arf® EheRFal ue of

a vari abl - NOSI L] "1 Swassjgned: .t -the i .e ! sitLon' . For
the 1 rstntPRESAnkER ot 3 HEE sl ealfls a8 OB DPRRE D TOr
Utilized §oredti®nCo¥ HRARIRICKD 4 IR LREIM 0B 8Be3dbjddtide HOXd Step 34,
the drives (6, 7) of the lanp and the.drive 20 of the collector lens are
so drivenwéliatast ke tiié¢ ek disdoeidiie peabondiaflarhehgpstaldce thatvehzosi ti on”.
Thereafter, a measurenent of the |ight~power takes place with the diode 16
and a readinge 36 ismosidioneddbengpih pheoniarsiseorp| okieckivgel| and, as
subsequently, in .a ste ggﬁ a further variable assignnent takes place in

that the & \RONGEIBENGSye $ lehe itokel pbi@it Prwess SRR 45ocgliagtedp) e
"l'ight pqwer.of new position". .n g next,step,36,.a decision ipquiry takes
ol ace ab B hRcPhEroFREe, BPlRc v Ao VEM S PR 18n Bt Faf 003 1 T ght

- pover of QhdsR0SEL D B1abdhi £4b |t BihEEa ES tReShOBASk Gbpe! BhlCa.i N the
initialization step) is less than the value of. the variable "light power
of new pemitbrdréd foruklirg edeciite bhidSa MiwRtized XAy asbier.edIantiide negati ve,

then, in a step 37, a variable "actual step width" is .assigned the val ue
of a varicabre Hruwoasunl and svaluahicn compptes, 22 lmerrespandinglyi ght power
of  new -Ft):grsxfi;{*éloén';:hitasmgggain’gzne%d dtrggeg aéoure t(})l]:e E‘.qus\./i%rgi %ttleldet;llei aq:ter ](? wer
position of the specimén table. "Tf no motorized drives for the
focusing and fhé X/Y table are providgd, then t;ﬁe user receives
the command wvia the key pad to so adjust the speﬁimen table that:
tﬁé diode 16 is positioned djf;gééixmﬂbeneath the objective 4.
In the next two steps (32, 33), an assignment of a variable
takes place wherein the value of a variable “new position” is
: -assigned to a variable “old pesition” and the value of a variable
“position a” is assigned to the variable “new position”. For the
first-time runthrough of the process, fixed pregiven values are
utilized for these variables in-the initialization step 31. In a
'.pext step 34, the drives (6, 7) of the'lamp and the drive 20 of
the collector lens are so driééﬁﬁfha{ the drives assume fhéf
values of the variable “new'posiiioh?. Thereafter, a measurément
of the light power takes placé ﬁizﬁ-the diode 16 and a readout of
_the measured light power takes place as well as, subsequently, in
a step 35, a further variable asg_."i_.gm_nent takes place in that the
value of the measured light power is assigned to a variable
“light power of new position”. In a next step 36, a decision

inquiry takes place as to whether the value of the variable
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of ol d position”. in a next step 39, the value of a variable "position a"
Is conputed as the sumof the variable "old position" %ﬁeﬁt%bﬁrméct of
the value of the variable."actual step width" and the variable "derivative

of light power". In. a next decision step 40; .a check is nade as to
whet her t @ iyBt usowdlr ofth€ld aiosdblen” apthiah Silewisedwhd assigmedter-than a
pregiven |limt value: If this inquiry is answered in the affirmative,

then the vadueiire thenpsitializakdonecyberd| deslencithes the wWdee ot B2 32 so
that the subsequent steps are-run through apew. - f,  in contrast, the
i nqui ry | Nakiapled light Remsate @ heh PAsAtien” -  FonthReSYRIF §£2Sthe routi ne

i hed. 1f. in_the above-described ‘the Jnqu to wheth
Lhe val ucTBPPHIRR 04 PABTE o RfnEnh 31 e iops i et 7758 " i or

cqual o LOps#RdIaBEullGeed LARte s 985 ANPENET VAR RASH! bRALaNTS

answered int affirmative, in step 41, the variable "actual step

wi dth" :iscaafided bhe MalbURex®fstkp/ 38| athe vagdble Ulightdpotderemfter, in
step 42, the gradient of the Iight power is nmeasured. The details with
respect tmew hsitdent ebertssdofnédethy adivatobithehwatiafite Jédheht pavwer
described below with respect to the sequence., diagramin FIG 3. After the

measur ene?f G PRELBHIARS-enfBot A IsFafit_:“%p\Eé‘P., v %Pugaﬁ}alfjr% neasur ed
Phor car t it iofol’ A ot &l che g s b S larteItprd I | AT
vari abl e5641@WoRPSidd Hhe BRSIIALE 0B RHE Galuefl ok Nene/ d/drabbes “agiusml step
wi dt h" and "derivative of -light power" is assigned to the variable
"posi ti ostep wibtheahidthet vieriable “derivative of light powex”. 1In a
next decision step 40, a check is made as to whe;hgr the value of
.the variéble “actual steﬁ width” is greater than a pregiven limit
' valtie. If this inquiry is answered in the affirmative, then the
| rﬁuﬁine jumps with theJnew values back to the above step 32 s0
._'that the subseqﬁent steps are run thiough anew. If, in contrast,
the inquiry in step 40 is answered with “false”, then the end of
.ﬁ the routine is reached.
If, in the above-described step 36, the inquiry as to
ﬁhefhar the value of the variable “light power of old position”
is less than or équal to the value of the wvariable “light power
of new position” is answered in the affirmative, then, in
step 41, the variable “actual step width” “{s assigned the value
of a variable “count up” and, theréafter;mih”éfep 42, the
gradient of the light power is measured, The details with
lreqpect to the measurement of the gradient of the light power are
. dascribed below with respect to the sequenéé‘diagram in FIG. 3.
After the mea#urement of the gradient of tﬁg_;ight power, the

- value of the measured gradient is assigned to the variable

“derivative of light power” and, thereafter, in step 43, the .
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routine arrives afro via this branch at the inquiry 40 ??a V\:FI 46%;5 t he
val ue of the variable "actual step width" is greater t ﬁ%m val ue,
and, in the case that this inquiry is answered--in the negative, the
routine arrives at the end of the routine and, in the case that this

uestionls ans |nth affir “thero ing a this case
' e 53 e s O et AL LP) T PRALE e”e&é she' Brasdiefod for

returns tO

det I Ai t I t w t det ai |
in the fol obé*"%ggém be#’égsgé%%%el SRR wBRE g o ‘f?ls P F PR i ops.
the val ue gwetrhei ¥atdAaldn8d £é I1H vARYEbIe "'ﬁ)o@iﬁi&?eéj’ tOThEPé‘afﬁéé“ ghe e

“actual |ight power"- and.the value of the variable "new position" is
assi gned tmuthaevariiavdlsealdstwial thesi branth athehdy dniedref 40 esaovari abl es
are .either known...from the previously run steps in accordance with FIG
2 or are &&egharndhe vieluaeof rtihe ypriabio\actupl Ftercvddthhgis woeRt& 2. in
two furthe |n|t|aI|zat|on steps. (53, 54), the vdlues of the index
vari abl es E’Ia Wiy, Value o ik nithefhie 'ﬂ‘f‘éPeEF?’érthléaéﬂq“’r%|V| dual drive
(6, 7) of. h = drive 20 of thecllect lens s uentially
di spl aced hy'sa %‘?@3‘. \%g% 'Iiesqatﬁvﬁld ¢ diOULARS Rt Oﬁveﬁhf" o) o gin

each caserogfiddiGund, 098, theP chie "BAREL s gu@s%o‘?ro|1§5an%]%%dpf§ﬁt tﬁéep 56, the

the change of the Ilght power i s neasure erence of
~vari abl e &ffphtatdeerr thanduthre villscalihethbstdidle eghinpduektepi 32 conput ed.
These steps are carried out .for-all three-drives separately one after “the

ot her. Afd@nstrean; @f-eiﬂq!é-@ivmlmt@bn step |3lght power for the drive is
DO o b tlieg 16 dettmihlfy BTS00 Gle 1 b MR pRne{ 18 T 2
described in greater detail in the following with respect to |
FIG. 3. In two first assignment. steps, the value ofthe variable
“light power” is assigned to thé variable “actual light power”’
and the value of the variable'“new positiofi” is assigned to the
.variable “actual positlon”: The values of these varlables are
.either known. from the previously run steps in accordance with
FIG. 2 or are determined in the 1n1tializatlon step 31 accord;ng
to FIG. 2. In Ewo further 1n1tialization steps (53, 54), the
values of the index variables (i) and (N) are determinéd: -
Thereafter, eaeb_individual drive (6, 7) of the lamps and the
drive 20 of the collector lens is sequentially dispIace&Jﬁy a
pregiven step width d; and the light power impinging ££'e5¢h case
on the diode 16 is measured in a step 55. In a next step 56, the
;fchange of the light power is measured, that is, the,difference of
the variable “light power” and the variable “actual light_power”
_is computed. ,These steps are carried out for all three. drives
separatelf one after the other, After the differencemgalues of

the light power for the drive is present for ail three drives,

the gradient of the light power (that is, a value of the variable
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2 Septenber 2005 "derivative of light power") is conputed in step 37 as a
vectori al quantlty The val ue of the vectorial quantity 2Septembgfeg00pati ve
of light power" which was so conmputed is-then usedin steps 39 and 43. to
conput e the new position "position a" which-is to be controlled.. to.. In
FIG..... ar_ roscope :iapoorx ng. ..to..the:.i, v tiQ .._aLL. hoi
having a wgansdivedoki gﬂjhﬁ Idouerﬂﬂtisoeomﬁﬁtm i@ﬁﬂ@pm @si 8-t he

enbodi nent of FIG 4, which correspond to the conponents in the enbodi nent
of FIG. . 1veem)ﬁallaqeanhbt3&arrﬂ'heé$e‘nmmé nhleremdt‘om’llqmwd by 100.- The
l'ight, which is emtted by a.lanp 105, callimated_by.a.col l.ecter |ens
109 and "a“éerivediye ofi Fkaht PPWer‘ﬁ Wft}lcapﬂi*%gﬁ?ﬁ romputeq gy Gﬁgnt‘%e%&lni ector

Wit ﬂﬁipé‘é‘é’wi% o BB e 1oobiste EHi bl BotirdoR Sher e 15 il dAEbe T
. SO as- to gbﬂg?aﬁﬁ (ﬂa , . the focal plane of the obJectlve 104 and
functions us i untnated field. .- A'lens 111.,; which folloms t he

field di aphr afV pTG. 99, [ 8lRferditope | aﬁ‘ﬁxﬂﬁin afo . bﬂd"ﬁntreﬂﬁqxﬁ(iﬂ ghowaft

| anp 105 in the plrane of an aperture dlaphragla 112.°Ar the sane tine,,

t he- | enshavlihigla- tiramgeitteidheight dlidinbpdriagm 3Th6me(nameyenﬂsw1ﬁ|§hﬁher
arises.(il3, 15f'.fo-low="beh3 d.,.- af]. ecti mrror 114. O3 the one

hand, theemmdlagat:t%rﬁsd énsehlthfsrrqqmndt Ggeghercqwgentﬁeﬁm%e of the
qwmttedtlgm

t di.aph 12 [ f f th
e eRR ST o Vo I i, a8 el Sine” FRESeloel BP0 150
infinity. .mLQ%aLé&Wfotoed Eh@Mi RN IRREEH 1s!éniteed rt;yegrfs:ed 05, is

collimated by a collectox lens 109 and a collector mirroxr 117 A

.L-duaphragm 110. follows the collector lens 109 and is varlable_y;tpﬂ o

,_.reepect ----- te”itsleﬁerture diameter. With respect to'the déﬁgsttggg%u.,,
-optic, the diaphragm 110 is arranged so as to be conjugated to .. . -
._the focal plane of the 6bjective 104 and functioﬁs to adjust.thé

_ :f’.i'ii'minated field. A lens 11t___. which follows the field

- dieﬁhragmmtlplwggng;gnggménmimaggmgﬁtLhemlightmﬁcurce.QEHEBQU
lamp 105 in the plane of an aperture diaphragm 112. At thé Saﬁe‘y@“

 't1me, the Tens~11%-images the field diaphragm 110~ torinfinity """

...'Two further ‘;.Lens.es-.-. 1113, ?I‘.I.-&T...follow---.behind:.&..defle.ctiﬁgr
nmirror 114. On the one hand, the two additional

:lenses (113, 115} together image the plane -of the apertu:e

_,diaphragm,lizuin,the rear focal plane of the transmitted-light .
condenser 126-and, simultaneously, image the ficld diaphragm 110
to infinity. The transmitted-light condenser 125 is integreted_f‘
into the specimen table 102. A so-called Kthler illumination can
be adjusted in this embodiment in & manner known per se by

“adjusting the aperture, diameters of the field dlaphragm 110 and
‘the aperture diaphragm 112,

A partially transmitting mirror 123 is arranged rearward of

11




I,nto ‘the speci men-table 102. A so-called Unler i | lumi nation can

adjusted in this enbodiment in a manner known per se by*%ﬁ?ﬂ%@P?&?OQ5he
aperture dianeters of the field diaphragm 110- and-- the aperture

di aphragm 112. A partially transmtting mrror 123 is arranged. rearward of

i aht powar® RpERrRe ASBERd HiRr PR ARBAG Y SEREEAL PR o
the Il UmiRathNthe 1thdlthi b i1 IBLEN 6;94& VIR gL poRioA2Se and s

focused via a omnstrean1 ens.’12-4- di ode 6 i ntegrated- Into the
base of tha1GCKNIGRPEight Nid Hospbadadit'®it te mirrerl 48P HBE iss:
rnotorically adjustable jn two nutually perpendicular directions

per pendi cufioansed onIaha Jpwnstaieaaxiens I@4- ofioa dinde 1361 potegrated Hekdri zed -
drives (106, 107) 'are provided. Furthernore, also-in this enbodinent,

t he coIIe@P@rb¢%ﬁn9flee|@#QﬂﬂSG§P§bIe via a notor drive 120 in the direction

o Ve f)'rga'( FBaeit propgindhl Jopr nihe ime) 418" T8RRI Ve ot (the
drive- 59u cahi® 15 6o mutﬁéi?}éﬁgﬁ?@% 8@%%? dﬂieh@?oﬁé”ﬂé?bbﬁ&iéﬁﬁ&% 10.9

again take ace Via a contro as as via an interface

121, whicho tISe RpRYESE A 1he, M K0 TheREputiciey. thBemotdlidedsi gnal of the
di ode 116 is supplied to the control conputer 122 also via the interface -

121. | n, t Helwsbdd0AentODf aEkChravivied. ngFetthealinode, 12559 fvedbdded into. the
Jiliumatang --b am,path, .. it.is S|gn|f|cant for the %!ustnent of the

| anp TO5 ?W%@é‘@ﬂﬁan‘é@ WotReeher Hengod09 is adjustable via & motor
drive 120 in the dlreqtion of the optical axis 119 for adjusting

the illumination. The drive of the drive motors (idﬁ,-107) for
adjusting*the lamp 105 and the drive-of-the drlve-lzo for the..
axial dlsplacement of the collector lens 109 agaiu‘ﬁekes place
via a control computer 122 as well as via an 1nterface 121, whlch
15'provided on the mlcroscope stand. . The output smgnal of the
dlode 116 is supplied to the control computer 122 also viénfhe'm
1nterface 121. _ _ -

In the embodiment of FIG. 4 having the diode 116 integrated
into. the illuminating béam path, it is significant for the
adjustment of.the 1&hﬁ”fﬁs’in accordance with the method ,
described with respect Lo FIGS. 2 and 3 Lhal Lhe pusitiovu of .I..he
aperture diaphragm 112 is conjugated to the position of the entry
pupil of the conden§e£:125 and,-with'respect'to its7epertuxe‘

| diameter, corresponds to the pupil diameter of the condenser 125
while considering the magnification or demagnification effected
by the two lenses (113, 115). Requirements of this kind are not
present in the embodiment of FIG. 1; however, it is there

.rnecessary that the diameter of the light-senSLtive region of the

diode 116 is greater or equal to the diameter of the illumination

12




described with 'respect tv FIGS 2 dfud 3 LlidL Liu pubilLa vu cat Lh
aperture diaphragm-112..: is 'conjugated to the positi ochSeptgmbengdlsnt ry
pupi | of the condenser. 125 and, with respect to its-aperture dianeter,
corresponds, to- the pupil dianeter of the condenser 125 while considering

th f ti, I fi I ffected by the t I 113,
115) ”5‘%2;@#%3&@6‘ ARl B G SRR Fr csent i n the onbod ment of FI G
L; however, Tllbes glggﬁfoé 65'&;0‘3:%%%5%3 "ale §85e t 5c@ibdd @pldvalkagensi tive

reglon of the ter or equa e di aneter of t he

|1 um natgonelzag, Sopl 1085 J0RE: Lt lrol | 6Hd aasasinat b obé octive 4. The
r

nmet hod accordi ng fo the invention descri-bed above can,. --of -course, be

utilized ngdp a8l y105r dehetsdy usd nawt ibiuniratiagpbésy pmh) by HIWE to t he
i Iluninating beam path but, for'--a first adjustnment, can also be used,. to
adj ust t HE.xs6! Rdjeskmentir con 1P, bfl?9e¢écaﬁdaés’éotfi%é"’l@:SFF%tor (9, 109).

F -t hi t h dth b t

aﬁfustehsrer%&ﬁifi 13 FRKFRIR SOWERS RSLREOR bhe 1016, FHLGILS ATtdr a
th f th | h f

coarse. preadi uSTTERL bt b ROLLGELOS e caRARY Q¥eRBESkeAY N e or four

Iterati of 8%ne I'n~or eve an optimal adj ust nent.

Ther eaf t %rcﬁgule‘géﬁ' éf&’:ﬁatélyﬂrt&mb}aﬁe@ PiwdraERs théntibdeng1bamid)s adj ust ed
per pendi cular to the optical axis--and _the collector lens-(9,409.) is

adj ustedmﬂ&eﬂw cdhﬂsecpremwsmhnw@fum -callectomn mddjrast nent of "t he
collector mrror (17, 117) is later not- necessary.., whep there. is . an
exchange approzigatelyhshree exl fort h%erﬁﬁ#\i’@ﬁt ABR, W&é§¥r+‘béﬂ-‘d§l§o§% wi th

respect
P . achieve an optimal adjustment. Thereafter, when there is an

exchange of lamps, only the lamp is adjusted perpendicular to the i
"bptical axis- and the collector lens (9, 109) is adjusted 1n the _

.‘, direction of the Optlcal axis._ An adjustment of the collector

mirror (17, 117) is later not necessary when there 15 an exchange
" of lamps.

The method of the lnventlon was: descrlbed above w1th respect

: to the gradient method for determ&nang the position-of the 1amp
with maximum light power. The--gradient method affqrds the |
advantage that it can, on the oH&E“HENd, bevimplemep£EH simply
and, on the other hand, leads to an- bﬁtiﬁal adjuetﬁent with
relatively few jteration steps.; In Tieu of a gradient method,

~ other: algorithms are, however; eoncelvable, for example, '

. algorithms with which the 1nd1v1dual drives are each driven

sequentially until each lndxvidual direction of movement reaches
. the maximum of light power and thesemsteps are repeated
sSequentially a number of times until the absolute maximum as to

detected light power is‘achiegggﬁg'
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to the gradient nmethod for determining the position %of the lanp wth
maximum | i ght power. The.4-k-4 ent nethod affords the 2 RRRMPHFEIPhat it
can, on the:. Gie'trnd; be inplenented sinply and, on the other hand, -

| eads to an optimal adjustnent-with relatively fewiteration steps Tn lieu
of a gradient nethod, other-algorithns are, however, conceivable, for
exanpl e, algorithns with which the individual drives are each driven
seqUﬁgﬁé§H§x until each individual direction of novenent reaches the

maxi I"i ght power and thes _ the absolute maxinumas to detected

li ght jpoven i seagbBlieves . adibdtd mephendenp 2005 CLAIMGItivle Adreshod for
adjusting a lanp unit relative to an illumnating beam path of a

m cr osgop@icerand Obeambearvh hofogeninzierrdscega ddevbudi nat i ’g beam pat h,
said mcroscope including a mcroscope objective defining a pupil plane;
an  atjoosgabliceranm usaid f bt leupppying Dieam irgfth.t radsdi PLEFOSEPBRg sai d
illum nating beam path and a detector for , detecting the |jght power of the
trans#ﬁpﬂ@@lﬁﬁﬂﬂ,m%¢ﬁ959ﬁﬁqmﬁpé%ﬁﬁ%V§iH@fﬂﬂéngtébégﬁFE n@%gﬁ?inanthe

i nt egral. Iigg power downstream of said. pupi,l._ pl of .sai,d.obiegtive wth
-.said_égﬂgéF ?ebe_FWﬁiﬁﬁuﬁio%Pﬁ sFﬁPPhﬁéggtﬁ%ﬁaa%ggﬁgianlnlﬁg the maxi mum
gradi gaboof 1Aad | ghh RAWEEs A depandensaiiPUhd posi likeacebanggool sald
| anp un!P relative to sai "l um nation beam path; and, displacing said
| anp WakbctAng dthectiightof pohe rmasitmighe transmitted 1light, the

" method comprising the steps of:
measuring the integral light power downstream of said
pupil plane of said objective with said detector;
beginning from a start position and determining the
maximum gradient of the light power in dependence upon a
position change of said lamp unit relative to said
illumination beam path; and,
displacing said lamp unit in a direction of the maximum

gradient of light power until the light power detected by

said detector is a maximum.

2. The method of claim 1, wherein the adjustment of said

lamp unit takes place using a motor controlled by software.

3. The method of claim 2, wherein said microscope includes
" an evaluation computer and motors for moving said lamp unit

relative to said illuminating beam path, the method
. comprising the further step of utilizing'said computer to
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gradient of |ight power until the |ight power detected b said detector is
a maxi mum 2. The nethod of claim1, wherein the adjustﬁ%%ﬁm@ﬁm@ﬁﬂqg5 | anp
unit takes place using a notor controlled by software. 3. The net hod of
claim2, wherein said mcroscope includes an evaluation conputer and
motors for noving said lanp unit relative to said illumnating beam path
the method conprising the further step of utilizing said conputer to 14 2

Sept e r%%‘Zoggag{:%ﬁﬁgﬁgd:ﬂB;OH%VE%h ggx;ag Sahd ham unk 4nt kb gaid

maxi mim-of” sai ht ‘power is reached. 4. A mcroscope conprising: a
speci men tRl &r 82kl gHRi boli@k $4YPRb¥LAgqa Iight for illum nation along
an illumnating beam path devoid of a beam honogeni zer; notor drives for
adjusting said light unit relative to said illum nating beampath; a

m croscope objective defining a pupil plane; a detector integrated into
sai d dgpecifeni ¢abd @ypanhnni sivgduat i on and control. conputer connected to
said detector and functioning to sequentially drive said notor drives
until a nexiFReEEIeEdkS®gral |ight power is neasured with said detector.

i 5 2l ongh Sah @ boaP bht Hoand SRV Mo Br chtOBe. PO it CBNGRT S8 o
col | e61hgoBk §17BHRhSE1hY n33hTphthUaLDALANGE DEAFBR Rofloyest seam of said
motor drives for adjusting said 1light unit relative to

said illuminating beam path;
a microscope objective defining a pupil plane;
a detector integrated into said specimen table; and,
an evaluation and control computer connected to said

detector and functioning to sequentially drive said motor

drives until a maximum of an integral light power is measured

with said detector.

- 5. The microscope of claim 4, wherein said microscope

defines an optical axis along said beam path; and, said
microscope further comprises; a collector optic mounted in
said illuminating beam path downstream of said lamp unit;
and, an additional motor drive for displacing saild collector

optic along said optical axis.

6. The microscope of claim 5, wherein said evaluation and
control computer further functions to apply a gradient method
for locating said maximum of said light power by carrying out

the following steps:
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and, an additional notor drive for displacing said collector optic along
said optical axis. 6. The nicroscope of claimb5, whereir? 3eReMee409at i on
and control conputer further functions to apply a gradi ent nethod for

| ocating said maxi mum of. said |ight power by carrying out the follow ng
steps: 15 2 Septenber 2005 beginning froma start position and determ ning
the nmaxi mum gradient of the |ight power in dependence upon, a position

change of %%ézﬁ?f?it PG, sl dsdiafféﬂonp%is?i’ti%d sA4d deg%#n%ﬁ{iq{g ORhkC; and,

di spl aci ng at”Teast” one of sai unit and saird ector optic in a

di r ectia@imiin tdeadBhtUBEgrad ent gRt tRved N RYIRIpdddMcepOSdn, 72 A net hod

for adjusting a lanp unit relative to an illumnation beampath of a

m cr opeene idevahhmfe sobheam l1dasbgenkezerf iguishi thmp | umi nat eod seam pat h,

said mcroscope including an optic defining a pupil plane in said

i |1 umcedtliesgosegtparhangm adjustable lanp unit for supplying the |ight

transmtted along said illumnation beam path and a detector for. detecting

the Iight pbwRleFiR%e ot ahR@FEt &Fe | PHhtS2tHhe 1AEFhoHR I EO C{sisﬁédt he steps
t he i.nt egr al ower wnst r eam of _sai. pugik | ane of

g;;d”§§ﬁ§%%$§g ﬁ??ﬁcsé'dadghggngBnb8§ig PnEaFFEHFagfﬁghgnﬁogitig and

det er m_ni t he . X| gradient of the Iight power in dependence upon a
positg%%eggg%gglgg%sggggkénp unit relative to said

7. A method for adjusting a lamp unit relative to an
“illumination beam path of a microscope devoid of a beam
homogenizer in said illumination beam path, said microscope
including an optic defining a pupil plane 1in said
illuminating beam path; an adjustable lamp unit for supplying
the light transmitted along said illumination beam path and
‘a detector for detecting the light power of the transmitted
| light, the method comprising the steps of:
measuring the integral 1light power downstream of said
pupil plane of said objective with said detector;
beginning from a start position  and determining the
‘maximum gradient of the light poﬁer in dependence upon a
position change of said lamp unit relative to said
illumination beam path; and,
displacing said lamp unit in a direction of the maximum
gradient of 1light power until the light power detected by

said detector is a maximum,
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‘illum nati on beam path; and, displacing said lanp unit in a direction of
the maxi mum gradient of light power until the |ight posererienketZ9opy
said detector is a maxi num 15a 2 Septenber 2005 8. The nethod of claim7,
~wherein the adjustnent of said lanp unit takes place using a notor
controll ed by software. 9. The nethod of claim8, wherein said mcroscope
i ncl udes an eval uation conputer and notors for noving said |anp unit

relatiyve t& smﬁ%gﬂééﬂgggtaggmb%am ;giﬁh%h%e%%ﬁgﬁéﬁgﬁyig%ngagge further

step §F uti inng sal er t'o rrve sai noving said |la
g np

uni t yntid $aid ¢ IR PERS u3ahg hi BBEoROWBhth81188CH9dso#Bwafe M CrOSCOPE
conprising: a specinen table; & light unit for supplying a light for
illumination along an illum nation beam path devoid of a beam honogeni zer;
notor drives for adjusting said light unit relative to said illumnating
beam @at h; Than apttlodef pAi nglaipupi 8, pl aereainsai shid | umiincapserrebeam
path; a partially transmtting mrror nounted in said illum nation beam
pat h dpstiudem oin savdlypbéPResorabiter Audt Betersmipit sPYH'S B8am path
defl ected by said_ partially transpitting, mrror down trﬁgn1of ai,d pupi

pl ane 12fEr Ugdte SELRG 1Re T GRLIpONEPITA2SATE PRRENPARLY o BeQﬁFgﬁgh; and,

comprising the further step of utilizing said computer to
drive said motors for moving said lamp unit until said

- maximum of said light power is reached.

10. A microscope comprising:
a specimen table;
a light unit for supplying a 1light for illumination
along an illumination beam path devoid of a beam homogenizer:;
motor drives for adjusting said light unit relative to
 said illuminating beam path;

-an optic defining a pupil plane in said illumination
beam path;

a partially transmitting mirror mounted in said
illumination beam path upstream of said specimen table;

" a detector mounted in a beam path deflected by said
rpartially transmitting mirror downstream of said pupil plane
for detecting the light power in said illumination beam path;
and,

an evaluation and control computer connected to said
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an eval uation and control conputer connected to said 15b 2 Septenber 2005
detector arid functioning to sequentially drive said notdPePigmPeeddlgnti| a
maxi nrum of .an integral |ight power is neasured wth said detector. 11. The
m croscope of claim 10, wherein said mcroscope defines an optical axis

al ong said beam path; and, said mcroscope further conprises: a collector
optic nounted in said illumnating beam path downstream of said |anp unit;
and, a i tional or_drive for dis Iac%gg%iaid cal | ect or, t&c al ong

|

d
sai 4 GIRTERICBNREI 1 2 T OB oSk D pa P S AT AL 10 ST or ALl

erein Sai d eval uati on

and contyal d,ﬁ-Pc”i’Q.Utaermaf#'}rﬁllﬂ\egaff WCHins 19 aRRh podadientymihed . for

| ocating sald maxi num of saild |ight power by Carrying out the follow ng

st eps:wikegidHiiontdt@moa .start position and determ ning the naxi num
gradient of the Iight power in dependence upon a position change of at

| east one of said lanp unit and said collector optic; and, displacing at

| east one of said lanp unit and said collector optic in a direction of the
maxi mirh.gr &hicennictosherei megralaim g0, poveeredsc said microscope

defines an optical axis along said beam path; and, said
microscope further comprises: a collector optic mounted in
said illuminating beam path downstream of said lamp wunit;
and, an additional motor drive for displacing said collector

optic along said optical axis.

12. The microscope of claim 10, wherein said evaluation and
control computer further functions to apply a gradient method
for locating said maximum of said light power by carrying out
the following steps:

beginning from a start position and determining the
maximum gradient of the light power in dependence upon a
position change of at least one of said lamp unit and said
collector optic; and,

displacing at least one of said lamp unit and said
collector optic in a direction of the maximum gradient of the

integral light power.
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